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DIPHTHERIA  AND  CROUP. 

By  A.  "W.  Barclay,  M.D. 
Revised  by  J.  Solis  Cohen,  M.D. 


DIPHTHERIA. 

A  few  years  ago  the  name  of  Diphthe- 
ria was  unknown  in  England.  It  is  highly- 
probable  that  the  descriptions  of  some  of 
our  older  writers  refer  to  this  disease, 
which  no  doubt  appeared  then,  as  now, 
in  an  epidemic  form  ;  but  for  a  very  long 
period  England  had  been  free  from  its 
presence,  and  our  acquaintance  with  its 
symptoms  and  consequences  was  till  re- 
cently wholly  derived  from  observations 
made  in  France,  where  it  had  been  known 
and  studied  for  a  number  of  years.  Prior 
to  1850,  it  must  be  confessed  that  a  lin- 
gering doubt  remained  in  the  minds  of 
many  on  this  side  the  Channel,  whether 
it  did  really  differ  from  our  own  croup,  or 
might  not  perhaps  be  explained  merely  by 
an  unusual  prevalence  of"  croup  during  the 
existence  of  an  epidemic  of  scarlatina. 
Careful  observation  seems  to  show  that  it 
is  distinct  from  both  these  diseases,  but 
that  its  relationship  is  in  many  respects 
so  close  that  no  better  description  can  be 
given  to  one  not  conversant  with  the  dis- 
order than  that  it  holds  a  place  interme- 
diate between  them.  It  partakes  of  the 
febrile  character  and  epidemic  influences 
of  the  one,  and  of  the  specific  exudation 
of  the  other  ;  it  combines  general  symp- 
toms which  belong  specially  to  the  fever, 
with  local  symptoms  which  belong  wholly 
to  the  inflammation  :  and  when  it  kills,  it 
does  so  either  by  the  general  exhaustion 


which  characterizes  more  or  less  all  epi- 
demic diseases,  or  by  the  suffocation  which 
depends  on  the  exudation  of  fibrin,  ex- 
actly like  that  which  occurs  in  croup. 

With  all  this,  it  is  a  very  remarkable 
fact  that  the  spread  of  diphtheria  generally 
coincides  with  the  prevalence  of  scarla- 
tina. Since  it  first  made  its  appearance 
in  England,  the  same  observation  has 
come  from  so  many  quarters  that  it  is  im- 
possible to  regard  it  as  a  mere  coinci- 
dence. Indeed  it  has  formed  one  of  the 
great  obstacles  to  our  acquiring  definite 
information  regarding  it,  that  the  two 
diseases  have  so  constantly  run  along- 
side of  each  other,  and  so  completely 
merged  into  one  another,  that  it  has  been 
difficult  to  separate  them,  and  to  distin- 
guish between  the  effects  produced  by 
each.  It  has  not  unfrequently  hap- 
pened that  in  the  same  family,  within  a 
very  short  period,  one  member  has  suf- 
fered from  diphtheria,  and  another  has 
had  an  attack  of  scarlatina,  and  each  has 
been  so  marked  as  to  leave  no  doubt  on 
the  subject :  but  if  the  cases  were  not  so 
clear,  or  if,  as  has  often  happened,  the 
question  of  diversity  were  never  raised  at 
all,  the  two  sets  of  symptoms  would  be 
set  down  to  the  same  cause,  and  false  in- 
ferences drawn  as  to  the  true  character 
of  the  disorder. 

This  circumstance  has  no  doubt  given 
greater  vagueness  to  the  descriptions  of 
the  older  writers  than  would  otherwise 
have  been  the  case,  but  the  conclusion  is 
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unavoidable  that  cases  occurred  in  their 
practice  also,  and  that  doubts  have  often 
arisen  as  to  whether  it  was  or  was  not  a 
form  of  scarlet  fever.  They  were  not 
conversant,  as  we  are,  with  the  exudation- 
process,  and  did  not  discriminate  between 
patches  of  lymph  resting  upon  the  surface 
of  the  mucous  membrane,  and  a  slough  in- 
volving its  superficial  layer.  They  were, 
indeed,  surprised  that  when  the  layer  was 
detached,  the  membrane  was  found 
healthy  beneath  it ;  but  pathology  was 
not  sufficiently  advanced  to  draw  intelli- 
gent conclusions  from  such  observations, 
and  we  can  gather  little  from  the  past 
that  can  be  of  use  in  the  consideration  of 
the  special  character  and  treatment  of 
this  disease. 

History. — The  first  observations  which, 
in  this  country  at  least,  led  to  a  true  un- 
derstanding of  the  nature  of  that  false 
membrane  which  so  eminently  character- 
izes diphtheria,  were  made  with  reference 
to  sporadic  croup  by  Dr.  Home,1  about 
the  middle  of  the  last  century.  H^first 
recognized  the  existence  of  a  mass  of  fib- 
rin, moulded  to  the  form  of  the  subjacent 
structures,  and  adherent  to  the  mucous 
membrane,  but  lying  quite  upon  its  sur- 
face, "  and  generally  lying  loose  upon  it." 
Prior  to  this  date  such  exudations  were 
supposed  to  be  part  of  the  membrane  it- 
self, detached  in  the  form  of  a  slough. 
His  descriptions,  as  well  as  those  of  Dr. 
Cheyne,2  forty  years  later,  prove  that  in 
the  sporadic  croup  of  their  day  the  exuda- 
tion was  confined  to  the  trachea,  and  did 
not  spread  to  the  fauces. 

So  truthful  were  these  descriptions  of 
croup,  and  so  entirely  did  they  correspond 
with  the  experience  of  British  practition- 
ers, that  we  were  for  some  time  disposed  to 
doubt  the  correctness  of  our  neighbors' 
observations  ;  just  as  they  imagined  that 
there  must  be  some  error  in  our  way  of 
regarding  croup,  because  it  was  so  unlike 
what  they  were  studying  in  the  epidemic 
sore  throat,  which  some  years  ago  began 
to  attract  attention  in  France.  Yet  each 
set  of  observations  was  true  in  its  own 
place  ;  the  two  diseases  were  perfectly 
different  in  their  origin,  although  they 
presented  the  curious  coincidence  of  the 
exudation  of  false  membrane,  at  that  point 
where  its  presence  interfered  with  one  of 
the  most  important  functions  of  life,  and 
not  unfrequently  caused  death  by  sullbca- 
tion. 

Bretonneau,  in  his  Memoirs3  read  before 
the  French  Academy  in  1821,  was  the  first 

1  An  Inquiry  into  the  Nature,  Causes,  and 
Cure  of  the  Croup,  by  Francis  Home,  M.D. 

2  Essays  on  Diseases  of  Children,  by  John 
Cheyne,  M.D. 

3  See  Memoirs  on  Diphtheria,  published  by 
the  New  Sydenham  Society. 


to  give  a  scientific  account  of  the  epidemic 
disease ;  and  its  symptoms  have  under- 
gone so  little  change,  that  his  report  con- 
tinues to  be  a  very  faithful  picture  of  the 
usual  forms  which  it  presents,  although 
his  theory  of  the  local  character  of  the 
disease  has  been  now  almost  entirely  aban- 
doned. Till  very  recently  this  view  was 
maintained  by  many  of  the  best  French 
pathologists  ;  and  Trousseau  has  perhaps 
been  the  last  to  yield  the  point,  that  the 
empoisomnent  of  the  blood,  as  exhibited 
in  the  general  symptoms,  was  not  merely 
a  consequence  of  the  local  affection,  and 
of  the  absorption  of  some  material  con- 
nected with  the  exudation.  This  question, 
though  in  itself  one  of  mere  abstract 
reasoning,  which  could  be  put  to  no 
precise  test  of  its  truthfulness,  yet  reached 
far  beyond  the  battlefield  of  opposing 
theorists ;  for  it  offered  a  satisfactory 
reason  for  endeavoring  promptly  and  effec- 
tually to  remove  the  exudation  by  local 
applications,  while  it  led  to  the  over- 
looking of  such  measures  as  were  calcu- 
lated to  counteract  a  blood-disease,  which 
it  was  assumed  could  be  prevented  or 
cured  only  by  the  removal  of  the  local 
affection.  Tbe  practice  thus  introduced 
has  continued  more  or  less  to  form  the 
basis  of  very  many  of  the  modes  of  treat- 
ment, and  with  too  many  the  aim  has 
onty  been  to  discover  the  most  efficient 
local  remedies,  instead  of  seeking  to  over- 
come the  general  disorder  of  which  we 
now  believe  the  exudation  to  be  onby  a 
part. 

Symptoms. — The  main  symptom  on 
which  reliance  is  placed  in  the  diagnosis 
of  diphtheria,  is  the  presence  of  false  mem- 
brane. Like  many  other  diseases  with 
which  we  are  only  imperfectly  acquainted, 
one  prominent  symptom,  the  first  indeed 
which  led  to  the  recognition  of  its  sepa- 
rate and  distinctive  character,  has  almost 
usurped  the  place  in  nosology  which 
belongs  to  the  blood-poison  which  gives  it 
birth.  But  the  more  we  are  compelled  in 
our  ignorance  to  rely  on  one  pathogno- 
monic sign,  the  more  surely  are  we  ex- 
posed to  the  risk  of  error  in  the  conclusions 
.  at  which  we  arrive.  Tbe  characters  of 
the  sign  may  seem  to  be  very  definite 
when  a  well-marked  example  is  presented 
to  us  ;  but  if  it  be  at  all  obscure,  we  are 
forced  to  look  for  other  indications  to  aid 
our  judgment.  In  the  investigation  of 
diphtheria  we  are  met  on  the  threshold 
with  a  very  prominent  fact,  which  gives  it 
a  place  at  once  in  our  nosology  as  a  blood- 
poison  ;  for  so  we  must  at  present  call  it, 
while  confessing  our  ignorance  of  what 
blood-poisoning  means.  It  comes  to  us 
under  the  form  of  an  epidemic  ;  it  attacks 
one  individual  after  another ;  it  breaks 
out  in  a  given  locality  ;  singles  out  a  cer- 
tain proportion  of  the  community  for  its 
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victims ;  and  then  disappears.  "We  ask 
how  it  came,  and  how  it  went ;  and  the 
answer  must  be  necessarily  somewhat 
vague.  Sad  experience  has  proved  that 
persons  who  have  been  accidentally  inocu- 
lated, so  to  speak,  with  the  exudation, 
have  caught  the  infection  and  suffered 
from  the  disease.  And  as  with  other  in- 
oculable  diseases,  which  are  also  certainly 
conveyed  from  the  sick  to  the  healthy 
through  the  atmosphere  without  actual 
contact,  so  with  this  there  seems  every 
reason  to  believe  that  in  certain  investi- 
gated instances  the  infection  has  been  so 
propagated  ;  and  we  can  hardly  with- 
hold our  assent  to  the  proposition  that  it 
may  be  so  in  all,  although  it  is  not  always, 
perhaps  not  often,  possible  to  trace  the 
source  of  the  infection,  and  the  means  of 
its  transmission.  It  matters  not,  how- 
ever, whether  the  theory  of  the  contagion- 
is  ts  or  of  the  non-contagionists  be  proved 
the  true  one ;  the  fact  still  remains,  that 
diphtheria  has  all  the  known  characters  of 
an  epidemic.  It  is  not  meant  to  assert 
that  no  isolated  case  can  be  diphtheria,,  but 
all  such  must  ever  be  received  with  sus- 
picion ;  and  if  the  case  be  really  isolated, 
it  will  probably  be  found  wanting  in  some 
of  the  distinctive  characteristics  of  the 
disease,  and  may  possibly  be  referred  to 
some  other  form  of  throat  affection. 

But  while  it  is  admitted  that  the  epi- 
demic character  is  essential  to  the  exist- 
ence of  diphtheria,  it  is  somewhat  difficult 
in  the  presence  of  an  epidemic  to  discrim- 
inate cases  which  might  have  occurred  as 
simple  sore  throat  in  its  absence.  The 
mucous  membrane  is  perhaps  only  redder 
than  usual ;  it  may  have  a  slight  glazy 
exudation,  or  even  that  may  be  wanting. 
And  the  chief  peculiarity  consists  in  the 
cases  being  very  numerous,  and  there 
being  no  tendency  to  suppuration  or  ul- 
ceration, as  the  result  of  the  inflammatory 
action.  Such  affections  of  the  membrane 
of  the  throat  always  accompany  the 
spread  of  the  genuine  diphtheritic  inflam- 
mation; and  our  definition  must  be  made 
wide  enough  to  embrace  them,  because 
although  the  chief  pathognomonic  sign 
be  wanting,  yet  they  are,  without  doubt, 
part  of  the  epidemic,  and  quite  as  essen- 
tial to  a  right  understanding  of  the  disease 
as  the  more  marked  forms  to  which  the 
name  is  more  truly  applicable. 

Definition. — Diphtheria  may,  then,  be 
characterized  as  a  blood-poison  propa- 
gated by  transmission  through  the  atmo- 
sphere in  the  majority  of  instances,  either 
as  a  miasm  from  the  bodies  of  the  sick, 
or  in  consequence  of  some  atmospheric 
changes  as  yet  unknown  to  us.  This 
poison,  after  the  lapse  of  a  very  few  days 
from  the  date  of  exposure  to  infection, 
produces  a  general  febrile  action  through- 
out the  body,  and  a  distinct  local  inflam- 


mation limited  to  the  membrane  covering 
the  throat.  Quite  exceptionally,  deep- 
seated  abscess  may  form  in  consequence 
of  it ;  but  most  commonly  there  is  only 
simple  inflammation  of  the  glands  of  the 
neck,  which  are  tense  and  tender  :  these 
accidents,  however,  are  not  essential  to 
the  disease  in  the  same  sense  as  the  specific 
action  on  the  mucous  membrane. 

Albuminuria. — In  addition  to  this,  an 
albuminous  state  of  urine  is  very  common 
in  the  severer  forms  of  diphtheria.  As  in 
scarlatina,  the  presence  of  albumen  is 
simply  due  to  congestion  of  the  kidney  ; 
and  we  conclude  that  in  some  way  or 
other  the  vitiated  or  poisoned  blood  stim- 
ulates the  capillary  vessels  so  as  to  pro- 
duce this  state  of  congestion  ;  but  we  have 
as  yet  no  clue  to  unravel  further  the  mys- 
tery. In  the  one  disease  the  urine  pre- 
sents no  trace  of  albumen  during  the 
acute  stage,  the  congestion  only  appearing 
with  the  desquamation  of  the  cuticle  after 
the  febrile  condition — the  scarlet  fever,  so 
to  speak — has  passed  off;  in  the  other  it 
commences  at  a  very  early  period  of  the 
disease,  generally  lasts  only  for  a  few 
days,  and  does  not  cling  to  the  patient 
during  convalescence,  as  is  the  case  so 
often  in  scarlatina.  It  causes  no  surprise 
that  we  cannot  explain  these  peculiari- 
ties, since  we  have  no  idea  why  the  com- 
plication exists  at  all,  Avhen  it  does  not 
accompany  any  other  form  of  sore  throat, 
nor  to  the  same  extent  any  other  febrile 
disorder. 

Paralysis.  —  Another  phenomenon  ac- 
companies or  rather  follows  upon  attacks 
of  diphtheria  with  sufficient  frequency  to 
establish  a  certain  relationship  between 
them  ;  but  as  yet  we  can  only  affirm  that 
paralytic  affections  may  be  apprehended 
after  partial  convalescence  from  diph- 
theria—after, indeed,  the  throat  has  got 
perfectly  well,  and  nothing  seems  want- 
ing to  recovery  but  the  due  performance 
of  the  nutritive  functions.  This  must  be 
the  gravest  of  the  sequelae,  if  it  be  true 
that  patients  die  of  paralysis  of  the  heart1 
when  no  lesion  whatever  can  be  traced 
after  death.  The  paralysis  most  fre- 
quently affects  only  the  muscles  of  deglu- 
tition and  of  speech,  but  does  also  some- 
times include  nearly  all  the  muscular 
tissues  throughout  the  body  ;  the  sight 
becomes  impaired  through  loss  of  the  ad- 
justing power  of  the  eye,2  the  pulse  fails, 
apparently  from  diminished  nervous 
energy  in  the  heart,  the  legs  and  arms 
become  partially  powerless,  and  sensa- 
tions of  tingling  and  numbness  are  com- 
plained of,  or  actual  anaesthesia  exists. 

1  Diphtheria,  its  Symptoms  and  Treatment,  . 
by  Wm.  Jenner,  M.D.,  pp.  42-59. 

2  Diphtheria,  by  E.  H.  Greenriow,  M.D., 
p.  229. 
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Diphtheritic  fever. — The  primary  action 
of  the  poison  when  imbibed  into  the  sys- 
tem is  an  alteration  in  the  character  of 
the  blood.  This  we  infer,  in  the  first 
place,  from  the  sense  of  malaise,  the  fe- 
brile action,  in  some  instances  very  slight 
indeed,  but  in  some  very  severe,  which 
can  be  traced  before  any  local  manifesta- 
tion .  occurs.  This  fever  alone  may  kill, 
and  when  it  does  so,  it  is  always  by  its 
assuming  an  asthenic  or  typhoid  charac- 
ter ;  the  patient  either  becomes  daily 
weaker,  and  ultimately  dies  of  exhaus- 
tion, or  the  case  is  marked  by  low  mutter- 
ing delirium,  with  a  tendency  to  slough 
about  the  inflamed  mucous  membrane, 
excessive  prostration,  and  rapid  sinking  ; 
in  either  case  the  pulse  is  feeble  and  very 
frequent.  It  is  to  be  borne  in  mind  that 
this  is  the  invariable  character  of  the  dis- 
ease, however  inflammatory  the  fever  may 
in  the  first  instance  seem  to  be.  In  the 
second  place,  we  infer  the  existence  of 
blood-poisoning  from  the  occasional  ap- 
pearance of  purpura  and  sanious  exjjda- 
tions  in  fatal  cases,  and  the  constant  se- 
quel of  intense  anaemia,  even  in  compara- 
tively mild  cases,  during  convalescence. 

These  peculiarities  are  very  striking, 
because  the  depression  resulting  from  the 
attack  is  out  of  all  proportion  to  its  seve- 
rity, and  even  when  the  fever  is  mani- 
festly typhoid  in  its  character,  the  subse- 
quent weakness  seems  very  much  greater 
than  might  have  been  anticipated,  and 
may  end  in  a  gradual  but  total  failure  of 
vital  power  after  all  danger  had  seemed 
to  be  at  an  end. 

The  fibrinous  exudation. — The  next  imme- 
diate effect  of  the  poison  is  the  local  action 
on  the  mucous  membrane  of  the  throat, 
which  looks  from  the  first  swollen  and  red, 
as  if  it  were  the  seat  of  active  inflamma- 
tion. And  such  no  doubt  it  is  ;  but  it  is 
a  specific,  and  not  an  ordinary  inflamma- 
tion. It  is  quite  different  in  its  character 
and  consequences  from  the  ordinary  in- 
flammation of  mucous  membrane,  and 
bears  some  analogy  to  that  which  is  more 
commonly  restricted  to  serous  membrane ; 
differing  from  it  most,  perhaps,  in  its  ten- 
dency to  localization.  We  are  all  per- 
fectly familiar  with  the  rapid  spread  of 
the  inflammatory  blush,  from  a  single 
point,  over  the  whole  involutions  of  the 
peritoneum,  with  its  sticky,  glazy,  and 
fibrinous  exudation ;  we  see  the  same  exu- 
dation forming  a  thick  shreddy  coating 
all  over  the  heart,  or  lining  the  entire 
cavity  of  the  pleura.  In  diphtheria  we 
have  the  same  character  marking  the  exu- 
dation, but  the  parts  involved  do  not  ex- 
tend as  far  as  the  limits  of  the  membrane. 
In  many  cases  the  patches  of  lymph  are 
few  and  small,  and  the  inflammation  is 
confined  to  the  back  of  the  throat.  In  a 
certain  number  of  instances  the  trachea, 


and  even  the  bronchi,  are  involved  ;  not 
uufrequently  the  membrane  lining  the 
nares  is  attacked  more  or  less  extensively  ; 
more  rarely  the  exudation  travels  down 
the  oesophagus ;  and  in  a  few  cases  it 
reaches  up  the  lacrymal  duct  to  the  sur- 
face of  the  eye.  The  laws  of  its  exten- 
sion seem  to  be  much  more  in  harmony 
with  those  of  mucous  than  of  serous  in- 
flammations, and  there  is  but  little  differ- 
ence in  this  respect  between  diphtheria 
and  ordinary  sore  throat,  which  may 
either  be  limited  to  the  fauces,  or  may  be 
the  commencement  of  a  catarrh,  ending 
in  general  bronchitis.  The  character  of 
the  exudation  varies  much  in  the  same 
manner.  When  the  extent  of  inflamed 
surface  is  small,  the  effusion  is  scanty, 
and  the  deposit  of  fibrin  of  less  thickness 
and  consistency  ;  when  the  inflammation 
is  more  extensive,  it  is  generally  also 
more  intense,  and  the  effusion  is  thicker 
and  denser,  deeper  and  firmer.  But  there 
is  no  absolute  rule  in  this  respect.  The 
fibrin  is  exactly  analogous  to  that  which 
usually  covers  inflamed  serous  membrane, 
presenting  not  only  the  same  general  ap- 
pearances, but  also  the  same  microscopi- 
cal elements. 

It  was  at  one  time  supposed  that  the 
discovery  of  a  microscopic  fungus  had 
given  an  explanation  of  the  whole  patholo- 
gy of  diphtheria.  Competent  observers 
have,  however,  shown,  not  only  that  the 
exudation  may  exist  without  any  trace  of 
the  parasite  in  its  substance,  but  also  that 
the  very  same  form  of  vegetable  life  may 
be  seen  occasionally  in  some  of  the  secre- 
tions of  the  mouth  when  no  symptoms 
of  diphtheria,  and  no  exudation  of  fibrin, 
had  been  present. 

The  ordinary  consistence  of  the  effusion 
is  such  that  it  is  often  called  false  mem- 
brane ;  but  it  is  sometimes  scarcely  more 
cohesive  than  paste,  and  contains  more 
granular  matter  and  cells  than  fibre  in  its 
structure.  The  mucous  membrane  on 
which  it  rests  is  almost  always  redder 
than  usual ;  and  when  the  fibrinous  layer 
is  removed,  it  looks  raw  and  irritable,  as 
if  denuded  of  its  epithelium  ;  it  is  gen- 
erally also  dotted  over  with  bloody  points 
where  the  adhesion  has  been  closer,  or 
the  exudation  has  entered  the  mucous 
follicles,  and  torn  the  tissue  in  its  re- 
moval. 

The  diphtheritic  exudation  is  not,  how- 
ever, confined  to  the  mucous  membrane 
of  the  throat,  although  probably  always 
to  be  found  there  in  a  true  case  of  diph- 
theria. It  is  to  be  seen  ver}r  constantly 
on  the  skin  when  the  cuticle  has  been  re- 
moved by  a  blister  ;  and  it  is  alleged  that 
the  contagion  of  the  disease  has  spread  in 
this  way  to  persons  who  have  had  blis- 
ters applied  while  living  in  rooms  where 
others  have   been    suffering  from   diph- 


TREATMENT    OF    DIPHTHERIA. 


31 


theria.  Any  ulcerated  or  abraded  sur- 
face, in  persons  laboring  under  the  dis- 
ease, may  similarly  become  coated  with 
false  membrane ;  and  not  unfrequently 
the  mucous  membrane  of  the  pudenda  in 
female  children  is  the  seat  of  a  similar 
exudation.  Suppuration  of  an  unhealthy 
kind  sometimes  attacks  the  mucous  mem- 
brane beneath  the  exudation,  which  melts 
away  with  a  gangrenous  odor,  leaving  a 
slough  or  a  foul  ulcerated  surface  behind  ; 
and  then  the  whole  course  of  the  disease 
may  be  changed,  and  the  patient  may 
fall  into  that  low  typhoid  condition  which 
is  believed  to  be  caused  by  the  absorption 
of  unhealthy  pus. 

The  mere  fact  of  exudation  having 
taken  place,  apart  from  its  value  as  an 
indication  of  the  severity  of  the  attack, 
claims  our  most  earnest  attention,  from 
its  occasional  bearing  on  the  issue  of  the 
case  as  a  local  complication.  It  is  not  the 
extent  of  surface  attacked  which  excites 
apprehension,  but  the  importance  to  life 
of  the  narrow  chink  through  which  air  is 
drawn  into  the  lungs,  and  the  readiness 
with  which  a  very  small  amount  of  thick- 
ening, or  a  very  slight  deposit  on  the 
membrane  covering  the  chordae  vocales, 
may  obstruct  the  entrance  of  air,  and 
cause  death  by  suffocation.,  It  would  ap- 
pear that  in  different  epidemics  the  ten- 
dency of  the  inflammation  to  spread  to 
the  larynx  has  varied  very  greatly  ;  some- 
times a  majority,  sometimes  but  a  small 
number  of  the  deaths  resulting  from  this 
circumstance. 

It  is  at  this  point  that  the  epidemic  dis- 
ease comes  into  close  relationship  to  the 
endemic  inflammation  of  the  trachea  in 
children,  known  as  croup.  The  termina- 
tion of  the  case  when  death  results  from 
apncea  is  identical  in  both  diseases ;  the 
fibrinous  exudation,  so  unusual  in  inflam- 
mation of  mucous  membrane,. is  also  ap- 
parently identical ;  but,  so  far  as  we 
know,  the  cause  is  different.  The  dis- 
eases appear  to  be  entirely  distinct :  the 
one  communicable,  the  other  having  no 
tendency  to  spread  ;  the  one  a  simple  in- 
flammation, the  other  a  specific  fever ; 
the  general  disturbance  in  the  one  case 
only  such  as  is  produced  by  the  local  in- 
flammation and  the  difficulty  of  breathing, 
while  in  the  other  the  local  disorder  is 
only  one  manifestation  among  many  of  a 
previously  existing  condition  of  blood- 
poisoning  by  which  the  fever  is  caused. 

Treatment. — The  fatal  termination  of  an 
attack  of  diphtheria  may  follow  either  as 
a  remote  or  immediate  result  of  the  fever 
itself,  or  in  consequence  of  the  obstruction 
of  the  larynx  by  local  exudation ;  and 
the  treatment  must  vary  as  the  one  or  the 
other  of  these  circumstances  seems  to  be 
the  most  fraught  with  danger.  Like  the 
other  acute  specific  diseases,  diphtheria 


must  be  treated  on  general  principles,  in- 
asmuch as  no  specific  remedies  have  yet 
been  discovered  which  have  the  power  of 
destroying  the  blood-poisons  on  which 
they  severally  depend.  Probably  no  such 
remedies  exist.  The  condition  of  the 
blood  during  the  incubation  of  a  fever, 
while  an  infinitesimal  portion  only  of  the 
poison  has  been  absorbed,  must  be  very 
different  from  that  in  which  the  poison  is 
again  generated  in  unmeasured  quantity, 
and  is  passing  off  from  the  patient's  body 
to  attack  others  who  are  brought  within  its 
range  ;  and  a  remedy  which  might  avail  in 
the  one  condition  would  be  useless  in  the 
other.  If,  as  we  apprehend,  diphtheria  is 
in  this  respect  analogous  to  smallpox,  the 
plan  of  treatment  must  necessarily  vary 
with  the  duration  of  the  disease,  the  inten- 
sity of  the  blood  -poisoning,  and  the  power 
of  resistance  on  the  part  of  the  patient. 
An}r  specific,  if  such  there  be,  can  only  act 
as  a  preventive,  hindering  the  blood- 
changes  from  commencing,  and  cannot 
very  well  be  supposed  to  put  a  stop  to  their 
progress  when  fully  developed.  The  spoilt 
material  can  only  be  got  rid  of  by  elimi- 
nation ;  fresh  blood  must  be  formed  to 
take  the  place  of  that  which  has  under- 
gone a  process  of  deterioration.  On  these 
broad  principles  must  our  treatment  be 
based  with  reference  to  the  fever  itself; 
the  local  disease  demands  separate  atten- 
tion and  different  remedies. 

1.  In  some  rare  cases  the  patient  is  at 
once  prostrated  by  the  severity  of  the 
fever ;  he  has  a  brown  tongue,  a  quick 
and  feeble  pulse,  probably  purpurous 
spots  on  his  body,  or  a  sanious  discharge 
from  the  nose  or  fauces,  and  occasionally 
muttering  delirium.  Such  cases  rarely 
show  any  signs  of  rallying  ;  and  the  freest 
use  of  stimulants  affords  the  only  chance 
of  saving  the  patient  or  enabling  him  to 
recover  from  the  shock  of  the  attack. 

2.  If  not  thus  prostrate  from  the  very 
first,  yet  generally  from  an  early  period 
the  tendency  of  the  disease  is  to  assume 
a  low  or  asthenic  type ;  and  depressant 
remedies  must  be  carefully  avoided.  In 
some  cases  the  local  inflammation  is  se- 
vere, and  the  fever  is  proportionately 
acute,  and  for  a  few  days  mild  salines  may 
be  indicated ;  but  even  such  treatment 
must  not  be  persevered  in  too  long,  and 
the  depression  which  follows  must  be  met 
or  even  forestalled  by  the  administration 
of  stimulants.  The  difficulty  of  swallow- 
ing must  not  be  permitted"  to  interfere 
with  the  quantity  of  nourishment  taken  ; 
patients  who  escape  the  first  severity  of 
the  disease  are  still  exposed  to  the  danger 
of  a  lingering  convalescence,  or  a  gradual 
exhaustion  of  the  vital  powers  ;  and  hence 
the  importance  of  a  sustaining  mode  of 
treatment.  Chlorate  of  potash,  hydro- 
chloric  acid,   and   muriated   tincture   of 
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iron,  are  the  constitutional  remedies  on 
which,  according  to  the  testimony  of  most 
writers,  the  greatest  reliance  is  to  he 
placed,  combining  them  with  diffusible 
stimuli  or  tonics,  as  the  particular  case 
seems  to  require.  Each  has  been  vaunted 
in  turn  as  almost  specific,  and  each  has 
notably  failed  where  it  has  been  so  mis- 
applied. Chlorate  of  potash  acts  so  com- 
pletely as  a  charm  in  some  cases  of  can- 
crum  oris,  that  it  is  not  unreasonable  to 
suppose  it  may  act  beneficially  where 
there  is  any  analogous  condition  of  the 
mucous  membrane  ;  in  the  purely  non- 
ulcerated  form  of  diphtheria,  it  is  less 
likely  to  do  good.  Hydrochloric  acid, 
either  aloue  or  in  combination  with  the 
chlorate,  is  well  known  as  a  gargle  and 
drink  in  scarlet  fever.  It  seems  to  act 
partly  as  a  local  stimulus  to  the  throat, 
and  partly  as  a  general  blood  alterative, 
especially  in  those  forms  of  the  disease  in 
which  the  appearance  of  purpura  or  sa- 
nious  discharge  proves  that  important 
changes  have  taken  place  in  the  condition 
of  the  blood.  Iron  in  all  its  forms  is  so 
distinctly  the  remedy  which  tends  to  re- 
store the  blood  to  its  healthy  condition, 
that  its  use  cannot  be  dispensed  with  in  a 
disease  of  which  blood-changes  are  the 
commencement,  and  anaemia  the  usual 
termination.  The  tincture  of  the  per- 
chloride  has  appeared  to  act  most  bene- 
ficially in  some  cases  of  erysipelas,  and 
its  local  astringent  action  seems  to  render 
it  especially  suited  for  the  treatment  of 
this  disease.  In  some  cases  it  has  cer- 
tainly answered  even  beyond  expectation. 
[Chlorate  of  potash  and  tincture  of  iron 
are  best  prescribed  in  separate  mixtures, 
to  be  given  alternately,  or  mingled,  at  the 
time  of  administering,  in  such  proportions 
as  the  medical  attendant  may  direct. 
The  iron  must  be  given  frequently,  and 
in  decided  doses,  say  ten  to  sixty  drops 
every  two  hours,. hour,  or  half  hour.  The 
chlorate  of  potash  should  be  given  in  doses 
of  from  two  to  twenty  grains  at  similar 
intervals ;  care  being  taken  to  watch  for 
any  evidence  of  nephritic  irritation,  and 
to  suspend  it  at  once  should  such  compli- 
cation be  threatened.] 

3.  Foul  and  unhealthy  suppuration  not 
only  aggravates  the  general  disorder,  but 
may  lead  to  the  supervention  of  blood- 
poisoning  of  another  kind.  Pyaemia,  as 
it  is  called,  must  be  regarded  as  a  most 
dangerous  complication  of  diphtheria.  Ul- 
ceration of  the  mucous  membrane  shows 
that  the  vitality  of  the  patient  is  low,  and 
calls  for  increased  activity  in  the  admin- 
istration of  stimulants  and  tonic  reme- 
dies, while  every  attempt  is  made  to  con- 
vert the  foul  suppuration  into  a  healthy 
sore,  to  prevent  the  possibility  of  the  ab- 
sorption of  unhealthy  pus  into  the  system. 
If  secondary  abscesses  begin  to  form,  the 


liberal  employment  of  wine  and. brand}-, 
with  large -doses  of  opium,  gives  the  only 
chance  of  recovery.  The  extent  to  which 
both  opiates  and  stimulants  are  borne  in 
such  cases  is  quite  surprising. 

4.  The  local  disorder  claims  our  atten- 
tion more  especially  when  it  spreads  to- 
wards the  larynx  and  trachea.  The  idea 
that  the  extent  of  the  exudation  was  the 
cause  of  the  severity  of  the  symptoms  has 
been  entirely  abandoned,  and  with  it  that 
meddlesome  activity  which  deemed  it  ne- 
cessary to  apply  caustics  or  astringents 
several  times  a  clay  to  the  throat.  An 
abraded  surface,  whether  of  cuticle  or  of 
mucous  membrane,  is  speedily  covered 
with  the  diphtheric  exudation  in  the  se- 
verer forms  of  the  disease,  even  when  no 
contact  of  parts  is  possible  ;  and  it  would 
seem  perfect  madness  to  apply  an  escha- 
rotic  which  tends  to  denude  the  adjacent 
membrane  of  its  epithelium,  and  prepare 
it  for  the  fibrinous  exudation  which  is  cer- 
tain to  take  its  place.  Such  treatment, 
however,  has  been  adopted,  under  the  mis- 
taken idea  that  local  means  could  check 
the  constitutional  malady.  The  circum- 
stances which  seem  to  demand  local  ap- 
plications are  the  rapid  spread  of  the  exu- 
dation, and  the  existence  of  ulceration. 
The  application  must  be  astringent,  not 
escharotic  ;  a  stimulant  to  the  diseased 
surface,  not  a  destroyer  of  its  vitality. 
By  occasional  sponging  with  a  solution 
of  the  perchloricle,  or  a  very  dilute  mine- 
ral acid,  or  a  weak  solution  of  lunar  caus- 
tic, we  may  hope  to  prevent  the  exudation 
reaching  the  larynx,  or  the  ulceration  as- 
suming an  unhealthy  character  ;  but  the 
power  of  such  means  is  allowed  on  all 
hands  to  be  verjr  limited. 

[Inhalation  of  the  fumes  of  lime  in  pro- 
cess of  slaking  is  often  efficient  in  secur- 
ing detachment  of  morbid  products  from 
the  air-passages,  and  their  expulsion  by 
cough.  This  method  should  always  be 
tried,  when  time  permits,  before  resorting 
to  direct  surgical  procedure.  Pending 
the  resort  to  the  lime,  the  vapor  of  steam- 
ing water  may  be  inhaled,  evolved  from 
a  special  kettle,  or  from  a  pan  of  water 
heated  by  a  portable  stove  of  some  kind 
by  the  side  of  the  bed.  In  either  in- 
stance the  vapor  can  be  directed  towards 
the  mouth  of  the  patient  by  a  funnel- 
shaped  cowl  extemporized  from  stiff" paper. 

Sprays  of  lime-water,  lactic  acid,  bro- 
mide, and  other  drugs,  are  sometimes 
very  useful  for  the  same  purpose  ;  but  the 
slaking  lime  seems  by  far  the  most  relia- 
ble agent.] 

When  the  larynx  is  also  involved  in  the 
exudation,  dyspnoea,  and  insufficient  aera- 
tion of  blood,  add  very  materially  to  the 
sufferings  of  the  patient,  and  the  proba- 
bility of  a  fatal  termination  ;  and  the 
question  naturally  presents  itself,  whether 
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any,  and  how  much,  benefit  may  be 
anticipated  from  the  operation  of  trach- 
eotomy. It  is  by  no  means  easy  to  give 
in  few  words  a  definite  answer  to  this  in- 
quiry, or  to  lay  down  rules  which  may  be 
sufficient  to  guide  the  practitioner  in  de- 
ciding on  his  course.  If  we  turn  to  statis- 
tics, we  find  that  the  fatal  termination  is 
not  averted  to  any  great  extent,  although 
in  all  probability  some  lives  have  been 
saved  by  the  operation,  which  must  other- 
wise have  been  lost.  But  it  is  manifestly 
impossible  to  frame  a  series  of  cases  in 
which  it  has  not  been  performed  which 
shall  be  an  exact  counterpart  to  those 
operated  upon  ;  and  without  such  a  basis 
of*  comparison,  the  knowledge  of  the  ex- 
act number  of  deaths  and  recoveries  after 
operation  is  valueless.  It  is  indeed  as- 
serted that  of  late  years  the  mortality  in 
France  after  tracheotomy  is  not  nearly 
so  great  as  formerly ;  but  this  may  de- 
pend not  so  much  om  the  results  being 
more  favorable,  as  an  a  more  hopeful 
series  of  cases  being  selected.  In  such 
circumstances  we  must  be  guided  more  by 
general  principles  than  by  experience, 
and  the  rules  for  our  guidance  must  be 
admitted  to  be  based  partly  on  conjecture. 
It  may  be  assumed,  then,  first  of  all,  with 
tolerable  confidence,  that  when  the  gen- 
eral symptoms  indicate  that  the  attack  is 
comparatively  mild,  while  the  danger  of 
suffocation  is  imminent,  tracheotomy 
does  give  a  chance  of  life  in  cases  other- 
wise all  but  hopeless,  and  that  it  certainly 
does  give  prompt  and  certain  relief  to  the 
suffering  immediately  caused  by  d3^spncea, 
than  which  nothing  is  harder  to  bear. 
But  no  surgeon  ought  to  undertake  the 
operation,  even  in  such  circumstances, 
without  fully  explaining  that  relief,  and 
relief  only,  from  impending  suffocation  is 
its  object.  Secondly,  when  the  dyspnoea 
is  less  intense,  it  becomes  a.  question, 
whether  the  relief  to  the  breathing  may 
not  help  forward  the  process  of  cure  which 
nature  is  working  out;  or  it -may  rather 
be  said,  whether  the  existing  amount  of 
dyspnoea  does  not  materially  hinder  the 
recovery,  and  render  it  more  uncertain. 
The  Trench  surgeons  are  disposed  to 
answer  in  the  affirmative ;  and  the  opinion 
is  shared  by  many  among  ourselves  ;  but 
the  practice  .is  clearly  not  one  that  can  be 
urged  as  necessary  in  the  present  state  of 
our  knowledge.  Thirdly,  in  the  very 
severe  forms  of  the  disease,  we  may  well 
pause  before  recommending  the  operation, 
because  it  is  no  longer  a  question  of  the 
possible  saving  of  life,  but  one  merely  of 
giving  temporary  relief.  The  patient  is 
in  a  condition  most  unfavorable  for  the 
operation  ;  and  even  setting  aside  the 
chances  of  an  immediately  fatal  result, 
the  fact  of  the  operation  having  been  per- 
formed is  very  apt  to  tell  unfavorably  on 


the  issue.  In  addition  to  this,  we  must 
remember  that  the  operation  may  even 
fail  of  giving  relief  in  consequence  of  the 
trachea  and  bronchi  being  blocked  up 
by  false  membrane.  In  such  cases  it  can 
only  be  justified  by  intense  dyspnoea  and 
impending  suffocation,  and  by  the  earnest 
longing  of  the  patient,  or  the  friends,  to 
have  something  done  to  procure  relief. 
Could  we  know  with  any  degree  of  cer- 
tainty how  far  the  exudation  extended  into 
the  trachea  and  bronchial  tubes,  we  should 
have  most  valuable  information  to  guide 
our  decision.  Auscultation  should  with 
this  view  always  be  carefully  practised  ; 
but  it  must  be  confessed  that  the  deter- 
mination is  a  matter  of  extreme  difficulty, 
and  one  in  which  the  most  experienced 
stethoscopist  may  fail  to  elicit  any  ac- 
curate or  trustworthy  information. 

5.  During  the  prevalence  of  the  epi- 
demic many  slight  cases  occur,  which 
assume  more  or  less  its  specific  characters, 
and  are  marked  by  the  presence  of  small 
shreds  of  lymph  on  the  fauces.  An  ordi- 
nary sore  throat  at  such  times  does  not 
follow  its  usual  course,  but  without  mani- 
fest exposure  to  infection  is  somehow  as- 
similated to  diphtheria.  These  generally 
require  no  special  treatment,  and  will  in 
all  probability  end  in  recovery  without 
the  aid  of  medicine.  We  have  only  to 
remember  the  tendency  to  depression 
which  accompanies  all  the  well-marked 
instances  of  the  disease,  and  therefore  in 
all  cases  we  must  carefully  avoid  any 
lowering  remedies.  No  good  can  result 
from  the  local  application  of  escharotics, 
while  some  risk  is  run  of  causing  the  ex- 
udation to  spread  more  than  it  would 
otherwise  do.  Many  a  diphtheritic-look- 
ing throat  has  been  produced  by  the  un- 
necessary application  of  lunar  caustic  in 
doubtful  cases. 


CBOUP. 

General  characters. — With  the  disease 
known  by  the  name  of  croup,  or  tracheitis, 
as  it  has  been  sometimes  called,  the 
cynanche  trachealis  of  Cullen,  English 
medical  men  have  been  long  familiar. 
Although  occurring  in  particular  localities 
at  certain  times  with  greater  frequency 
than  elsewhere,  it  presents  none  of  the 
true  features  of  an  epidemic  ;  it  is  much 
more  truly  endemic.  It  appears  chiefly 
during  the  cold  weather  ;  it  may  visit  the 
same  locality  year  after  year,  wholly  dis- 
appearing during  the  interval ;  but  it 
does  not'  spread  to  adjacent  houses  or 
villages,  its  victims  being  comparatively 
few,  although  several  persons  are  usually 
attacked  at  or  about  the  same  time.  In 
all  these  respects  it  has  much  more  affinity 
with  pneumonia  than  with  such  a  disorder 
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as  diphtheria.  Like  the  latter,  however, 
it  is  marked  by  one  very  striking  feature, 
viz.,  the  existence,  in  a  large  number  of 
instances,  of  false  membrane  as  an  exuda- 
tion from  a  mucous  surface. 

With  our  present  knowledge  it  is  im- 
possible to  assign  any  reason  for  this 
peculiarity.  There  is  no  specific  poison 
apparently  introduced  ;  the  mucous  mem- 
brane lining  the  larynx  and  trachea  is 
simply  inflamed  ;  and  in  many  cases  the 
exudation  is  purulent  or  creamy-looking  ; 
but  in  the  majority  it  is  fibrinous,  con- 
trary to  the  usual  laws  governing  the 
inflammations  of  mucous  membrane. 
Why  this  is  so,  we  know  not ;  for  an 
acute  attack  of  bronchitis  or  lobular 
pneumonia,  both  not  uncommon  in  chil- 
dren of  the  same  age,  is  not  attended  by 
the  same  sort  of  exudation  from  the  mu- 
cous surface  of  the  small  tubes.  It  is 
usually  only  when  the  inflammation 
attacks  the  trachea,  and  is  localized 
there,  that  false  membrane  is  formed ; 
but  cases  are  occasionally  met  witlwn 
which  the  same  material  may  be  found 
lining  the  bronchial  tubes  down  to  their 
minutest  ramifications.  It  is  scarcely  to 
be  hoped  that  we  shall  ever  attain  to  a 
knowledge  of  the  circumstances  which 
determine  why  one  exposure  to  cold  is 
followed  by  inflammation  of  the  paren- 
chyma of  the  lungs,  another  by  that  of 
the  lining  of  the  small  tubes,  while  in  a 
third  the  membrane  of  the  trachea  is 
alone  the  seat  of  the  inflammation.  It  is 
this  tendency  to  limitation  which  consti- 
tutes the  specific  character  of  each  in- 
flammation, and  thus  distinguishes  croup 
from  laryngitis  on  the  one  side,  and  bron- 
chitis on  the  other.  The  peculiar  form  of 
the  exudation  is  not  less  characteristic  of 
croup  when  it  is  observed,  inasmuch  as 
it  does  not  accompany  the  other  forms  of 
pulmonary  inflammation  ;  but  it  is  never 
safe  to  take  any  one  symptom  as  pathog- 
nomonic of  a  disease,  however  close  the 
relationship  ;  and  mistakes  are  constantly 
being  made  by  those  who  rest  satisfied 
with  such  methods  of  diagnosis. 

The  attack  ordinarily  sets  in  with  acute 
febrile  symptoms  and  a  hard  dry  cough, 
which  has  a  very  peculiar  sharp  ringing 
sound,  dependent  on  the  changes  which 
from  the  first  occur  in  the  larynx  and 
trachea.  The  smiud  of  the  cough  is  so 
remarkable,  that,  when  a  child  produces 
this  brassy  tone  in  coughing,  the  atten- 
dant is  tempted  to  conclude,  without  fur- 
ther inquiry,  that  the  disease  is  croup. 
There  is  very  generally  no  difficulty  in 
swallowing,  any  feeling  of  soreness  of 
throat  being  confined  to  the  windpipe, 
and  not  reaching  the  fauces.  In  some 
few  instances,  however,  the  inflammation 
is  more  general,  and  false  membrane  is 
seen  on  the  tonsils  and  the  back  of  the 


throat,  just  as  ordinarily  happens  in  diph- 
theria. The  breathing  is  always  hurried, 
partly  as  a  consequence  of  the  febrile 
state,  partly  because  air  enters  the  lungs 
with  difficulty.  As  the  disease  proceeds, 
this  difficulty  increases,  and  the  dyspnoea 
recurs  in  paroxysms,  which  become  every 
hour  more  distressing.  Such  parox}rsms 
often  follow  a  fit  of  coughing,  but  occa- 
sionally come  on  without  any  apparent 
cause.  In  the  expectoration  shreds  of 
false  membrane  are  often  seen,  and  con- 
siderable relief  sometimes  follows  its  re- 
moval ;  but  in  the  severer  forms  of  the 
disease  the  relief  is  only  temporary — the 
exudation  is  renewed  as  soon  as  it  is  re- 
jected, the  breathing  becomes  more  and 
more  oppressed,  the  skin  acquires  a  dusky 
hue,  and  ultimately  is  covered  with  cold 
perspiration.  After  several  severe  and 
ineffectual  struggles  for  breath,  the  brain 
seems  to  be  stupefied  by  the  circulation  of 
imperfectly-ventilated  blood,  and  the  pa- 
tient sinks  into  unconsciousness. 

Diagnosis. — The  site  of  the  inflamma- 
tion is  specially  the  trachea  ;  but  its  great 
fatality  depends  upon  its  involving  also 
the  larynx  ;  and  this  circumstance  di- 
rects our  attention  to  the  inflammatory 
.  action  going  on  in  that  part  of  the  breath- 
ing apparatus  more  than  to  the  condition 
of  the  trachea  itself.  Laryngitis  is  a  dis- 
ease of  adult  life  ;  tracheitis  is  limited  to 
childhood :  hence,  if  the  difficulty  of 
breathing  is  caused  by  some  condition  of 
the  larynx,  we  almost  at  once  assume 
that  in  an  adult  we  have  to  do  with 
laryngitis,  in  a  child  with  croup,  when 
febrile  symptoms  are  present,  and  there  is 
nothing  visible  about  the  throat  to  ac- 
count for  the  dyspnoea.  Indeed  we  need 
hardly  go  any  further  in  distinguishing 
these  two  diseases,  because  if  false  mem- 
brane be  present,  its  appearance  in  the 
expectoration  will  very  soon  remove  any 
doubt.  From  bronchitis  and  pneumonia 
it  is  distinguished  by  the  cough,  by  the 
existence  of  dj'spnoaa,  and  by  the  fact  of 
this  dyspnoea  being  traceable  to  the 
larynx."  The  spurious  or  false  croup  is 
much  more  sudden  in  its  onset,  and  tran- 
sient in  its  chai'acter  ;  the  one  disease  is 
essentially  febrile  and  inflammatory,  the 
other  spasmodic,  free  from  fever,  and  de- 
pendent on  nervous  iiTitabilit}^.  Between 
diphtheria  and  croup  the  relations  are  very 
close  ;  and  although  it  be  quite  true  that 
the  original  site  of  the  exudative  inflam- 
mation is  in  the  former  the  fauces,  in  the 
latter  the  trachea,  yet  there  are  instances 
in  which  at  present  the  name  given  to  the 
attack  must  depend  simply  on  the  con- 
sideration;, whether  the  case  occurred 
sporadicall}''  or  was  one  of  such  a  number 
as  could  only  be  caused  by  epidemic  in- 
fluence. The  cases  which  cannot  be  de- 
termined by  this  rule  are  comparatively 
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few  ;  and  during  an  epidemic,  genuine 
cases  of  croup  may  very  generally  be  dis- 
tinguished, even  though  the  epidemic 
element  impresses  on  them,  to  a  certain 
extent,  its  own  characters  and  features. 
The  chief  symptoms  which  must  be  relied 
on  for  this  discrimination  are  also  those 
on  which  the  treatment  of  the  two  forms 
of  disorder  is  in  great  measure  based  ; 
they  are  those  which  characterize  the 
one  as  a  fever,  and  the  other  as  an  inflam- 
mation. How  much  there  is  in  such  a 
distinction  those  only  can  tell  who,  re- 
gardless of  theories,  watch  the  actual 
condition  of  patients  under  either  form  of 
disease,  and  can  feel  assured,  as  they  cer- 
tainly may  be,  of  the  benefits  of  deple- 
tion and  starvation  in  the  one  case,  of  the 
absolute  necessity  for  supporting  and  sus- 
taining in  the  other.  The  state  of  the 
skin  and  the  pulse  help  us  more  in  this 
matter  than  any  other  set  of  symptoms  ; 
fever  is  associated  with  more  burning  and 
pungent  heat  of  skin,  with  greater  fre- 
quency and  less  power  of  pulse  from  the 
earliest  period  of  the  attack,  and  is  not 
often  associated  with  perspiration.  But 
though  these  point  the  way  with  reference 
to  treatment,  it  is  by  constant  and  re- 
peated observation  alone  that  we  learn  in 
each  case  how  far  the  type  of  the  disease 
is  of  a  sthenic  character,  and  are  able  to 
determine  whether  the  patient  will  bear 
for  a  little  while  mere  watching  and 
starvation,  or  his  tendency  to  prostration 
is  such  as  demands  our  using  from  the 
first  every  means  of  support. 

Treatment. — Treatment  embraces  espe- 
cially two  points :  1st,  the  arrest  of  the 
inflammatory  action  ;  2d,  the  relief  of  the 
breathing.  We  cannot  in  this  disease 
very  often  wait  for  such  a  change  in  the 
condition  of  the  membrane  as  shall  of  it- 
self bring  relief  to  the  breathing ;  the 
patient  may  die  of  suffocation  before  the 
inflammation  subsides,  however  energetic 
our  remedies  may  be.  The  state  of  the 
skin  and  pulse,  and  the  hurry  of  the 
breathing,  lead  us  most  naturally  to  sa- 
lines and  antimony,  as  the  best  means  of 
accomplishing  this  end.  If  the  patient 
be  healthy  and  robust,  a  few  leeches  to 
the  top  of  the  sternum  aid  in  emptying 
the  vessels  and  checking  the  exudation. 
The  extent  to  which  these  remedies  are 
employed  must  depend  mainly  on  the 
constitutional  strength  of  the  patient ; 
and  in  the  event  of  diphtheria  prevailing 
at  the  time,  their  employment  must  be 
still  more  sparing,  because  of  the  known 
tendency  to  depression  which  accompa- 
nies it,  and  seems  to  modify  very  much, 
for  the  time  being,  any  coincident  cases 
of  sporadic  croup.  But  even  without  any 
such  complication,  the  mere  fact  of  severe 
inflammatory  action,  with  its  exhausting 
and  debilitating  effects  on  the  constitu- 


tion, must  put  us  on  our  guard  against  al- 
lowing the  patient  to  be  too  much  lowered 
by  depletion,  and  demands  a  supporting 
plan  of  treatment  at  a  comparatively 
early  period  when  it  occurs  in  the  sus- 
ceptible and  rapidly-changing  structures 
of  childhood.  The  intention  of  this  part 
of  treatment  is,  if  possible,  to  limit  the 
febrile  action  before  such  an  amount  of 
exudation  has  been  poured  out  as  may 
run  the  risk  of  producing  fatal  suffoca- 
tion ;  we  do  not  hope  or  expect  to  arrest 
it  altogether. 

Mercury  has  so  long  enjoyed  a  reputa- 
tion as  the  most  powerful  solvent  of  fibri- 
nous exudations,  that  it  is  almost  always 
given  in  croup  ;  but  one  decided  objection 
presents  itself,  that  its  action  is  too  slow 
to  be  very  available.  If  the  patient  sur- 
vive long  enough  to  be  brought  fully 
under  its  influence,  the  probability  in 
favor  of  recovery  is  already  considerable, 
and  the  result  ought  not  to  be  set  down 
to  the  mercury  in  very  many  cases  in 
which  it  is  given.  Its  usefulness  is  per- 
haps rather  to  be  attributed  to  its  action 
on  the  excretory  functions. 

[In  the  United  States,  the  mercurial  is 
very  frequently  combined  with  soda.] 

The  difficulty  of  breathing  depends  in 
very  great  measure  on  the  condition  of 
the  larynx,  and  is  to  be  explained  partly 
by  the  simple  fact  of  congestion,  parti}' 
by  the  presence  of  false  membrane.  The 
depressant  remedies  will  aid  in  relieving 
the  congestion  and  preventing  the  re- 
newal of  exudation,  but  are  powerless  to 
remove  the  false  membrane ;  occasional 
benefit,  however,  is  obtained  by  their  ad- 
ministration in  emetic  doses,  which,  es- 
pecially with  children,  seem  to  clear  out 
the  trachea  while  emptying  the  stomach. 
[Inhalations  of  slaking  lime  often  detach 
the  morbid  product.  The  vapor  of  water 
alone  is  sometimes  sufficient  for  the  pur- 
pose, and  means  for  maintaining  its  evo- 
lution will  readily  suggest  themselves  to 
the  professional  attendant.]  Our  chief  re- 
liance where  prompt  relief  to  the  breathing 
is  demanded,  and  seems  an  unavoidable 
necessity,  must  be  in  the  operation  of  tra- 
cheotomy. It  is  certainly  more  adapted 
to  this  disease  than  to  diphtheria,  in  so 
far  as  the  attack  is  local  instead  of  con- 
stitutional, is  an  inflammation  and  not  a 
blood-poisoning.  The  principal  objection 
to  its  employment  is  found  in  the  fact 
that  the  false  membrane  is  rarely  limited 
to  the  trachea,  but  also  partly  descends 
the  bronchi ;  and  hence  that  while  some- 
times a  sufficient  amount  of  air  is  admit- 
ted into  the  trachea,  it  cannot  reach  the 
lungs,  because  the  bronchial  tubes  are 
choked  up.  English  medical  men  seem 
now  very  generally  to  incline  to  the  opinion 
that  the  operation,  if  not  to  be  recom- 
mended, is  at  least  justifiable,  as  it  does 
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not  materially  increase  the  risk  of  a  fatal 
issue,  and  unquestionably  in  some  cases 
offers  the  only  chance  of  recovery  ;  but, 
to  be  successful,  it  must  be  performed  at 
an  early  period  of  the  attack.  Such  a 
practice  is  likely  to  meet  with  much  op- 
position, from  the  prejudices  of  friends, 
who  cannot  see  that  there  is  any  need  for 
its  performance  ;  and,  out  of  deference  to 
their  wishes,  the  operation  is  too  often 
postponed  to  so  late  a  period  that  it  does 
little  or  no  good.  No  operation  of  course 
can  be  undertaken  without  some  risk ; 
but  the  risk  attending  tracheotomy  must 
be  greatly  increased  if  it  is  to  be  done  in 
a  hurry,  with  the  immediate  prospect  of 
life  being  terminated  by  suffocation  if  the 
final  plunge  of  the  knife  into  the  wind- 
pipe be  a  moment  delayed.    At  the  same 


time  the  chance  of  ultimate  recovery  is 
very  much  diminished  if  the  blood  has 
become  thoroughly  poisoned  with  unex- 
pired carbonic-acid  gas.  The  stethoscope 
may  do  something,  but  it  cannot  do  much, 
in  determining  the  question  of  how  far 
the  minute  tubes  are  obstructed.  The 
noise  produced  in  the  larynx  and  trachea 
generally  drowns  every  other  that  might 
be  heard  ;  but  if  crepitation  be  distinctly 
audible,  indicating  that  inflammatory 
action  is  not  limited  to  the  trachea  and 
the  large  tubes,  to  undertake  the  opera- 
tion of  tracheotomy  would  be  quite  un- 
justifiable, except  for  the  purpose  of  satis- 
fying the  urgent  desire  of  patients  or 
friends,  who  ought  to  be  informed  that 
no  countervailing  benefit  can  be  looked 
for  to  compensate  the  risk. 


DISEASES  OF  THE  LARYNX. 

By  Arthur  E.  Durham,  Esq. 
Revised  by  J.  Solis  Cohen,  M.D. 


In  Laryngeal  Diseases  the  ordinary 
symptoms,  such  as  pain,  cough,  difficulty 
in  breathing  and  in  swallowing,  alteration 
of  the  voice,  etc.,  often  fail  to  indicate  the 
precise  nature  and  seat  of  the  malady. 

Moreover,  irritation  of  or  pressure  upon 
the  recurrent  or  other  nerves  by  tumors, 
aneurisms,  etc.,  as  well  as  certain  morbid 
conditions  of  the  nervous  system  generally, 
may  give  rise  to  symptoms  which  more  or 
less  closely  simulate  those  produced  by 
actual  disease  of  the  larynx  itself.  Hence 
it  constantly  happens  that  some  aid  to 
diagnosis  must  be  obtained,  or  the  treat- 
ment adopted  is  as  likely  to  be  as  unsuc- 
cessful in  result  as  it  is  necessarily  uncer- 
tain in  direction.  Such  aid  is  afforded  by 
the  laryngoscope.  This  instrument  was 
suggested — indeed  repeatedly  suggested — 
many  years  ago,  but  it  has  only  recently 
come  into  general  use.  Its  great  value  as 
an  aid  in  the  diagnosis  and  treatment  of 
diseases  of  the  larynx,  though  fully  estab- 
lished, was  not  yet  generally  recognized 
and  appreciated  when  the  first  edition  of 
this  work  was  published. 

Historical  details  relative  to  the  inven- 
tion of  the  laryngoscope  would  be  alto- 
gether out  of  place  in  these  pages.'    It 

1  The  history  of  Laryngoscopy  is  more  or 
less  completely  discussed  in  the  following 
works :    The  Use   of   the   Laryngoscope,  by 


may,  however,  be  stated  that  Dr.  B.  G. 
Babington  appears  to  have  just  claims 
to  be  considered  the  first  successful 
laryngoscopist.1  Further,  it  is  impossible 
to  omit  an  expression  of  grateful  acknowl- 
edgment of  the  labors  of  Professor  Czer- 
mak,  formerly  of  Pesth.2    To  him,  prob- 


Morell  Mackenzie,  M.D. ,  2d  edit.,  London, 
1866.  The  Laryngoscope  in  Diseases  of  the 
Throat,  by  Sir  G.  D.  Gibb,  M.D.,  3d  edit.,  1868. 
Art.  by  Mr.  Windsor  in  the  Med.-Cliir.  Review, 
Jan.,  1863.  Art.  Laryngoscope  in  the  Diet, 
encyclop.  des  Sciences  medicales.  Paris, 
1868.  Klinik  der  Krankheiten  des  Kehl- 
kopfes,  by  Dr.  Ludwig  Tiirck.  Wien,  1866. 
Die  Laryngoskopie,  by  Dr.  Brims.  Tubingen, 
1865.  Lehrbuch  der  Laryngoskopie,  by  Dr. 
Tobold.  Berlin,  1863.  In  these  works  may 
also  be  found  much  valuable  information 
relative  to  the  construction  and  practical 
uses  of  the  laryngoscope,  as  well  as  to  the 
diagnosis  and  treatment  of  Diseases  of  the 
Larynx.  Constant  reference  has  been  made 
to  them  in  preparing  the  following  pages. 

1  London  Medical  Gazette,  vol.  hi.,  p.  555. 
London,  1829. 

*  Zeitschr.  der  Ges.  der  Aertze,  No.  17.  Der 
Kehlkopfspiegel  und  seine  Verwerthung  fur 
Physiologie  and  Medizin.  Leipzig,  I860.  Du 
Laryngoscope.  Paris,  1860.  A  translation  of 
this  work  was  published  by  the  Sydenham 
Society  in  1861.  Also  many  subsequent  con- 
tributions to  foreign  and  British  journals. 
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ably  more  than  to  any  one  else,  we  are 
indebted  for  the  earliest  complete  demon- 
stration of  the  general  practicability  and 
value  of  laryngoscopical  examinations, 
and  the  best  methods  of  making  them, 
and  still  more,  perhaps,  for  the  disinter- 
ested and  painstaking  manner  in  which, 
both  on  the  Continent  and  in  this  country, 
he  has  published  his  results,  and  person- 
ally taught  his  method. 


Laryngoscopy. 

The  laryngoscope  essentially  consists  of 
the  laryngeal  speculum,  together  with 
some  contrivance  by  means  of  which  a 
good  light  can  be  thrown  upon  it,  when 
introduced  into  proper  position  in  the 
pharynx. 

The  laryngeal  speculum  is  a  small  plane 
mirror,  fixed  to  one  extremity  of  a  slender 
but  strong  stem  of  sufficient  length.  The 
other  extremity  of  the  stem  is  fitted  into 
a  light  handle,  either  permanently,  or  in 
such  manner  that  it  can  be  removed  or 
changed  at  will.  The  mirror  may  be 
made  of  polished  steel,  speculum  metal,  or 
silver  ;  or  it  may  be  made  of  silvered  glass 
(looking-glass)  mounted  in  a  thin  metal 
frame.  The  metallic  mirrors  are  readily 
warmed,  retain  their  heat  well,  and  are 
so  thin  as  to  occupy  but  little  space.  On 
the  other  hand,  the  silvered  glass  mirrors 
are  much  less  liable  to  get  tarnished  or 
scratched ;  no  practical  disadvantage 
arises  from  their  comparative  thickness, 
and  there  is  no  difficulty  in  keeping  them 
of  such  temperature  as  to  prevent  the  de- 
position of  moisture  upon  them.  They 
are,  therefore,  as  a  rule  to  be  preferred. 

In  shape  the  mirror  may  be  circular, 
ovate,  elliptical,  or  quadrilateral  with 
rounded  angles.  The  three  first  named 
forms  are  recommended  by  Tiirck,1  the 
last  by  Czermak.2  For  'all  ordinary  ex- 
aminations the  circular  and  quadrilateral 
forms  are  the  best,  and  -they  answer 
equally  well.  In  cases,  however,  in  which 
it  may  be  necessary  to  carry  the  speculum 
deeply  into  the  pharynx,  or  in  cases  in 
which  the  tonsils  are  much  enlarged,  the 
ovate  or  elliptical  form  is  preferable. 

The  mirrors  ordinarily  supplied  by  the 
makers  vary  in  diameter  from  half  an 
inch  to  an  inch  or  more.  In  every  case 
the  larger  the  mirror  that  can  be  em- 
ployed, the  better  is  the  general  view  ob- 
tained. The  stem .  should  be  straight,  or 
only  slightly  curved,  and  four  or  five 
inches  in  length.     It   should  form  with 

1  Methode  pratique  de  Laryngoscopie,  par 
le  docteur  Tiirck.  Paris,  1861 ;  and  op.  cit., 
p.  38. 

*  Du  Laryngoscope,  par  le  docteur  Czer- 
mak.    Paris,  1860. 


the  diameter  of  the  mirror  drawn  to  its 
point  of  junction  an  angle  of  from  120°  to 
125°.  Moreover  the  mirror  should  be  so 
inclined  as  to  look  somewhat  downwards 
when  the  stem  is  held  horizontally.  It  is 
advantageous  to  have  the  stem  of  such 
material  that  it  may  be  bent  in  one  direc- 
tion or  the  other,  so  that  different  degrees 
of  inclination  may  be  given  to  the  mirror 
according  to  the  requirements  of  the  case 
under  examination. 

[A  flexible  stem  is  often  a  nuisance  in 
practice.  It  is  apt  to  be  bowed  by  power- 
ful palatine  muscles  and  thus  deflect'  the 
illumination.  The  natural  movements  of 
the  wrist  supply  all  the  motion  necessary 
for  adj  usting  the  inclination  of  the  mirror.  ] 

For  the  illumination  of  the  speculum 
when  in  position  either  direct  or  reflected 
light  may  be  employed.  But  in  either  case, 
if  the  light  should  not  be  very  powerful, 
concentration  of  the  rays  is  desirable. 

Direct  sunlight  answers  perfectly,  but 
is  seldom  available.  Some  other  source 
of  light  must  frequently,  and  may  always 
be  employed.  Diffused  daylight  is  rarely, 
if  ever,  sufficiently  powerful.  The  light 
of  a  lamp  concentrated  by  means  of  a 
glass  globe  filled  with  water — both  lamp 
and  globe  being  placed  behind  the  ob- 
server, the  light  coming  over  his  shoulder, 
was  formerly  recommended  by  Turck.1 
A  somewhat  similar  but  improved 
arrangement  is  advocated  by  Dr.  Walker, 
of  Peterborough. 2  But  the  inconveniences 
of  any  such  method  are  obvious.  Moura- 
Bourouillou  describes,  in  his  treatise  on 
Laryngoscopy,3  an  instrument  which  he 
names  the ' '  Pharyngoscope. ' '  This  con- 
sists of  a  large  biconvex  lens  capable  of 
bringing  to  a  short  focus  the  rays  of  light 
from  a  powerful  lamp,  to  the  stand  of 
which  it  is  so  connected  as  to  be  easily  ad- 
justed, aud  moved  in  various  directions. 
The  whole  apparatus  is  placed  between 
the  patient  and  the  observer,  who  looks 
by  one  or  other  side  of  it.  A  slight  modi- 
fication of  this  arrangement  is  commonly 
used  in  Paris,  and  is  recommended  by 
Krishaber.4  The  modification  consists  in 
the  addition  of  a  concave  reflector  behind 
the  light,  and  a  shade  which  surrounds 
the  lamp  to  such  an  extent  as  to  protect 
the  eyes  of  the  observer  from  any  direct 
rays.  The  condensing  lens,  the  reflector, 
and  the  shade,  are  all  attached  to  a  metal 


1  Tiirck,  Zeitsehr.  der  Ges.  der  Aertze,  No. 
26,  1858. 

2  The  Laryngoscope  and  its  Clinical  Appli- 
cation, by  T.  J.  Walker,  M.D.  T.  Richards. 
London. 

3  Cours  complet  de  Laryngoscopie.  Paris, 
1861. 

4  See  Krishaber,  in  the  Dictionnaire  encyclo- 
pedique  des  Sciences  medicales.  Art.  Laryn- 
goscope.    Paris,  1868. 
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ring,  which  is  capable  of  being  adapted 
and  fixed  by  screws  to  almost  any  lamp. 

Yarious  other  contrivances  have  been 
from  time  to  time  adopted  for  the  direct 
illumination  of  the  laryngeal  speculum. 
But  all  are  open  to  the  objections  that  in 
their  application  the  direction  of  the 
light  is  too  little  under  the  ready  control 
of  the  surgeon  ;  and  too  much  depends 
upon  the  maintenance  of  the  patient  in 
proper  position.  He  cannot  be  examined 
when  recumbent.  Moreover,  the  head  of 
the  surgeon  is  apt  to  obstruct  the  light  if 
its  source  is  behind  him ;  and  the  lamp 
may  be  awkwardly  in  the  way  if  placed 
in  front  of  him.  These  and  other  objec- 
tions are  more  or  less  completely  avoided 
by  employing  reflected  light  for  the  illu- 
mination of  the  speculum.  Czermak  first 
suggested  the  use  of  a  modification  of 
Ruete's  large  ophthalmoscopic  reflector 
for  this  purpose.  And  some  such  method 
as  that  which  he  originally  suggested  still 
appears  the  most  convenient  and  most 
generally  applicable.  At  any  rate  it  is. 
the  method  commonly  adopted  in  this 
country  and  in  Germany. 

[Attempts  have  been  made  in  Europe 
and  America  to  utilize  electricity  as  an 
illuminating  agent,  both  by  incandes- 
cence of  platinum  wire,  and  by  incandes- 
cence of  vacuum ;  but  these  efforts, 
though  promising,  are  as  yet  by  no  means 
successes.] 

The  source  of  light  is  placed  on  one 
side  of  and  somewhat  behind  the  head  of 
the  patient,  who  should,  if  practicable, 
be  seated  near  the  corner  of  a  table.  The 
rays  are  then  reflected  from  and  concen- 
trated by  a  circular  concave  mirror  duly 
arranged  immediately  in  front  of  the  face 
of  the  surgeon.  The  mirror  should  be 
three  or  four  inches  in  diameter,  and 
should  have  a  focal  distance  of  about 
twelve  inches.  It  may  be  perforated  or 
not  in  the  centre.  If  perforated  it  may 
be  placed  in  front  of  one  eye,  and  the 
view  may  be  taken  through  the  perfora- 
tion. If  not  perforated  it  may  be  ar- 
ranged in  front  of  the  forehead  and  nose, 
and  between  the  eyes  ;  or  lower  down  in 
front  of  the  nose  and  mouth.  In  either 
of  these  arrangements  both  eyes  may  be 
used  ;  in  the  former  looking  below,  in  the 
latter  above  the  reflector.  The  perforated 
reflector  should  theoretically  give  the  more 
perfect  view.  But  practically  the  imper- 
forate reflector  is  found  to  be  as  efficient 
in  all  ordinary  cases  ;  and  it  possesses  the 
great  advantage  of  permitting  the  equal 
use  of  both  eyes.  The  reflector  may  be 
held  in  the  hand,  when  the  hand  is  not 
required  for  any  other  purpose  ;  or  it  may 
be  supported  on  a  stand  in  such  a  manner 
as  to  be  freely  movable  in  all  directions. 
In  Tobold's  arrangement  it  is  connected 
with  the  stem  of  the  lamp,  or  the  light- 


concentrator.  Generally,  however,  it  is 
attached  to  the  head  of  the  surgeon  by 
means  of  a  strong  spectacle  frame,  an 
elastic  frontal  band,  or  a  steel  spring  pass- 
ing over  the  vertex.  The  first  method  is 
best  adapted  for  the  perforated  reflector  ; 
the  second  for  the  imperforate  reflector  in 
front  of  the  forehead ;  and  the  third  if 
the  reflector  is  worn  lower  down.  Czer- 
mak's  original  plan  of  fixing  the  stem  of 
the  reflector  at  right  angles  to  a  piece  of 
wood  to  be  held  between  the  teeth  may 
be  considered  obsolete.  In  any  case  the 
reflector  should  be  connected  with  its  sup- 
port either  by  a  ball  and  socket  joint,  or 
in  such  other  way  as  permits  it  to.  be 
turned  easily  in  any  required  direction. 

As  a  source  of  light,  any  lamp  which 
burns  with  a  bright,  steady,  full  bodied 
flame,  may  be  employed.  A  good  mod- 
erator or  reading-lamp,  or  an  Argand  gas- 
burner,  answers  perfectly  well  for  all  or- 
dinary purposes.  But  it  is  desirable  to 
have  the  lamp  so  arranged  that  it  can  be 
raised  or  lowered  in  position,  and  moved 
from  side  to  side.  Mackenzie's  "  rack 
movement  laryngoscopic  lamp,"1  which 
readily  admits  of  perpendicular  and  hori- 
zontal movement,  is  admirably  adapted 
for  use  in  the  consulting  room. 

The  light  of  the  lamp  may  be  advan- 
tageously concentrated  by  means  of  one 
or  more  lenses  placed  in  front  of  the 
flame,  and  a  concave  reflector  or  white 
reflecting  surface  placed  behind  it.  Of 
all  the  so-called  "  light  concentrators" 
which  I  have  seen,  I  believe  Mackenzie's 
is  the  best  for  ordinary  use.  It  consists 
of  a  metallic  cylinder  having  a  short 
branch  which  bears  a  plano-convex  lens 
two  or  three  inches  in  diameter.  The 
cylinder  replaces  the  glass  chimney  of  the 
Argand  gas-burner ;  and  its  branch  is  so 
situated,  and  of  such  dimensions,  that 
the  lens  is  opposite  the  middle  of  the 
flame,  and  receives  and  concentrates  a 
large  body  of  luminous  rays.  Dr.  George 
Johnson's  light-concentrator  has  the  ad- 
vantages of  portability  and  readiness  of 
application  to  any  ordinary  lamp.  It  con- 
sists of  a  plano-convex  lens,  and  a  con- 
cave reflector  attached  to  a  metal  ring, 
which  by  means  of  a  spring  clip  or  screw 
can  be  easily  fixed  to  the  brass  collar  of 
the  lamp  glass.  Tobold's  apparatus  con- 
tains two  lenses.  It  is  very  efficient  in 
working ;  but  it  is  heavy  and  cumbersome, 
and  can  only  be  applied  to  a  lamp  espe- 
cially adapted  for  it. 

For  purposes  of  demonstration,  and 
sometimes  in  operating,  it  is  advanta- 
geous to  have  command  of  a  more  bril- 
liant light  than  any  ordinary  lamp  can 
afford.  Such  a  light  may  be  obtained  by 
means  of  the  electric,  magnesium,  or  oxy- 

1  Made  by  Mayer  arid  Meltzer. 
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hydrogen  lantern.  Of  these,  the  last 
named,  or  some  modification  of  it,  is  most 
easily  available  and  most  manageable. 
The  apparatus  employed  at  the  Hospital 
for  Diseases  of  the  Throat  answers  admi- 
rably. The  so-called  "Medical  Lantern" 
of  Dr.  Thudichum,1  which  he  especially 
recommends  for  use  in  rhinoscopy,  is 
equally  adapted  for  laryngoscopical  and 
other  examinations.  In  this  apparatus 
the  hydrogen  flame  is  conveniently  re- 
placed by  that  of  a  spirit-lamp. 

In  cases  in  which  the  diagnosis  is 
doubtful,  or  in  the  treatment  of  which 
difficult  operative  measures  are  needful,  it 
is  sometimes  well  to  wait  until  sunlight  is 
available.  In  making  an  examination  by 
sunlight,  a  plane  rather  than  a  concave 
reflector  should  be  used.  The  latter 
throws  too  brilliant  a  light ;  and  more- 


over the  rays  concentrated  by  it  may 
possibly  burn  the  patient  if  proper  care  is 
not  taken. 

In  all  cases  in  which  sunlight,  or  any 
other  powerful  light  is  employed,  the 
eyes  of  the  surgeon  should  be  protected 
by  a  plain  shade,  or  by  the  hollow  conical 
eye  protectors,1  which  are  figured  in  use 
in  the  chapter  on  Ehinoscopy  (p.  228,  fig. 
297).  If  a  comparatively  feeble  light  is 
employed,  it  is  advantageous  to  darken  the 
room  in  which  the  examination  is  made. 

The  general  arrangements  for  making 
an  ordinary  laryngoscopical  examination 
by  means  of  the  reflector  and  artificial 
light  are  l'epresented  in  fig.  556. 

The  lamp,  the  mouth  of  the  patient, 
and  the  eyes  of  the  observer  should  be  as 
nearly  as  possible  in  the  same  plane.  If 
the  laryngeal  speculum  is  held  in  the  right 


Fie;.  556. 


Application  of  the  laryngoscope.     The  tongue  should  be  drawn  forwards  (Erichsen). 


hand  of  the  surgeon,  the  lamp  should  be 
placed  on  the  right  side  of  the  patient, 
and  vice  versa.  If,  as  may  sometimes  be 
convenient,  the  lamp  is  placed  above  and 
behind  the  head  of  the  patient,  the  verti- 
cal plane  must  be  preserved ;  but  the 
speculum  may  be  held  with  equal  advant- 
age iu  either  hand  without  risk  of  obstruct- 
ing the  light. 

The  patie.nt  should  if  possible  he  com- 
fortably seated  opposite  the  surgeon  in  a 
nearly  erect  position.  His  body  should 
lean  somewhat  forwards,  and  his  head 
should  be  inclined  slightly  backwards ;  but 
should  not  be  thrown  so  far  back  as  is 
often  done.  Sometimes  it  is  advantageous 
to  employ  a  "head  rest,"  which  may 
either  be  fixed  to  the  back  of  the  chair,  or 

1  Made  by  Orchard,  of  Kensington.  See 
Thudichum  On  Polypus  of  the  Nose  and 
Ozsena,  p.  5.     Churchill,  1S69. 


may  have  a  separate  stand.  When  in 
proper  position,  the  patient  is  directed  to 
open  his  mouth  as  widely  as  possible,  and 
to  breathe  quietly  but  deeply.  His  tongue 
may  he  protruded,  and  held  by  himself  or 
by  the  surgeon,  the  fingers  and  thumb 
being  covered  by  a  soft  towel  or  handker- 
chief to  prevent  slipping ;  or  it  may  be 
kept  within  the  mouth,  and  gently  pressed 
forwards  against  the  lower  teeth,  an  at- 
tempt being  made  at  the  same  time  to 
depress  and  flatten  or  render  concave  its 
posterior  part.  Sometimes  one  plan, 
sometimes  the  other  is  found  to  be  the 
more  effectual.  Meanwhile  the  surgeon 
arranges  his  reflector  so  as  to  throw  the 
light  into  the  open  mouth  of  the  patient. 
When  he  has  succeeded  in  illuminating 
the  middle  of  the  soft  palate,  the  uvula, 
and  posterior  pharyngeal  wall  by  a  bright 

1  Made  for  me  by  Messrs.  Weiss. 
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disc  of  light,  he  may  proceed  to  introduce 
the  laryngeal  speculum. 

The  handle  of  the  speculum  should  be 
held  somewhat  "pen-like"  between  the 
thumb  and  the  fore  and  middle  Augers  of 
one  hand  or  the  other.  The  speculum 
should  be  slightly  warmed  previous  to  its 
introduction,  either  [by  holding  the  re- 
flecting surface]  over  the  lamp  [until  the 
condensed  moisture  is  dissipated  from  it] 
or  by  momentary  immersion  in  hot  water, 
in  order  to  prevent  derjosition  of  mois- 
ture upon  its  surface.1  Care  must  be  taken, 
however,  that  it  is  not  made  too  hot.  Its 
temperature  may  be  easily  tested  by  the 
hand,  or  cheek  of  the  surgeon.  [For  per- 
sonal safety,  the  hand  is  far  preferable  to 
the  cheek.]  Tbe  speculum  should  be  in- 
troduced with  its  reflecting  surface  di- 
rected downwards  and  forwards.  It 
should  be  carried  backwards  through  the 
cavity  of  the  mouth,  deliberately,  confi- 
dently, and  steadily,  and  then  applied 
with  gentle  but  firm  pressure  against  the 
uvula  and  neighboring  portions  of^he 
soft  palate.  Uncertain,  hesitating,  and 
hasty  movements  of  the  instrument  are 
liable  to  give  rise  to  objectionable  titilla- 
tion.  In  its  passage  through  the  mouth 
it  should  not  come  in  contact  with  the 
tongue,  nor  indeed  with  any  other  parts " 
than  those  against  which  it  is  to  be  placed. 
As  a  rule  it  should  not  be  carried  so  far 
back  as  to  touch  the  posterior  pharyngeal 
wall.  Sometimes,  however,  especially  in 
certain  exceptional  cases,  this  maybe  done 
with  considerable  advantage.  [The  editor 
almosts  invariably  rests  the  mirror  upon 
the  wall  of  the  pharynx,  and  finds  it  the 
most  advantageous  method,  as  the  rule, 
rather  than  the  exception.]  The  hand  of 
the  surgeon  must  be  kept  somewhat  down 
and  well  towards  its  own  side,  so  as  not 
to  obstruct  the  light.  The  third  and 
fourth  fingers  may  rest  against  the  chin 
or  cheek  of  the  patient.  [When  the  mir- 
ror rests  upon  the  pharynx  there  is  no 
occasion  to  support  the  fingers  upon  the 
face  of  the  patient.]  The  stem  of  the 
instrument  should  lie  in  or  near  to  the 
corresponding  angle  of  the  mouth  [or  di- 
rectly in  the  middle  line,  as  may  be  most 
convenient].  In  a  large  proportion  of 
cases  no  difficulty  is  encountered,  and  the 
patient  suffers  comparatively  little  incon- 
venience. 

When  the  speculum  is  thus  placed  in 

1  Various  expedients  have  been  suggested 
with  a  similar  view.  Thus,  Dr.  H.  G.  Wright 
contrived  a  speculum,  the  temperature  of 
which  was  maintained  by  a  wire  placed  be- 
hind the  mirror  and  heated  by  galvanic  ac- 
tion. Dr.  Buzzard  recommends  that  the 
surface  of  the  mirror  should  be  covered  with  a 
film  of  glycerine.  But  no  plan  answers  better 
than  the  simple  one  above-mentioned ;  nor  is 
any  other  so  easy  of  application. 


position  and  well  illuminated,  it  exhibits 
to  the  surgeon  images  of  those  parts  of 
the  larynx  upon  which  the  rays  reflected 
from  its  surface  are  made  to  fall.  It  must 
be  borne  in  mind,  however,  that  as  a 
necessary  consequence  of  the  position  of 
the  mirror  in  relation  to  the  eye  of  the 
observer  on  the  one  hand,  and  to  the 
larynx  of  the  patient  on  the  other,  the 
parts  appear  in  the  image  as  though  re- 
versed antero-posteriorly.  And  they  are 
thus  conventionally  represented  in  all 
ordinary  laryngoscopic  diagrams. 

This  so  called  "reversal"  or  "  inversion" 
of  the  image  is  illustrated  by  fig.  557  (p. 
41),  in  which  B  diagrammatically  repre- 
sents the  parts  as  seen  when  simply  looked 
down  upon,  and  A  the  same  parts  as  they 
appear  reflected  in  the  mirror.  aSTo  prac- 
tical difficulty  or  inconvenience  results 
from  this  apparent  inversion. 

By  varying  the  inclination  of  the  mir- 
ror, and  slightly  changing  its  position 
from  time  to  time,  the  following  parts,  or 
rather  certain  portions  of  them,  may  be 
successively  brought  into  view ;  the  base 
of  the  tongue  and  glosso-epiglottidean 
ligaments ;  the  epiglottis  and  aryteno- 
epiglottidean  ligaments  ;  the  cartilages  of 
Santorini,  and  the  arytenoid  cartilages ; 
the  true  and  false  vocal  cords ;  the  ven- 
tricles and  anterior  wall  of  the  larynx ; 
more  or  less  of  the  anterior  wall  of  the 
trachea  ;  and  if  the  glottis  is  very  widely 
open  and  the  light  very  good,  even  the 
bifurcation  of  the  trachea,  and  a  small 
portion  of  the  right  bronchus.  These 
several  parts,  however,  cannot  all  be  seen 
with  equal  facility.  Numerous  rules  have 
been  laid  down  as  to  the  position  and  de- 
gree of  inclination  of  the  mirror  best 
adapted  for  the  special  examination  of 
each  particular  part. '  But  it  is  needless  to 
repeat  them.  A  correct  knowledge  of  the 
relative  positions  and  natural  appearances 
of  the  parts,  and  a  consideration  of  the 
simplest  laws  of  catoptrics,  together  with 
a  certain  amount  of  practical  experience, 
Avill  enable  the  laryngoscopist  to  bring 
into  view  and  recognize  one  part  after 
another  so  far  as  may  be  practicable.  Re- 
peated attempts  are  often  necessary  before 
even  partial  success  can  be  attained. 
And  sometimes  even  the  utmost  perse- 
verance only  results  in  failure.  But  this 
need  rarely  happen.  The  possible  sources 
of  difficulty  are  numerous,  and  the  actual 
difficulties  may  be  great ;  but  they  may 
generally  be  obviated  or  overcome,  at  any 
rate  to  some  extent,  by  patience  and 
judicious  management.  Those  who  sutler 
from  chronic  laryngeal  affections  are  as  a 

1  Krishaber,  Art.  Laryngoscope,  in  Diet, 
encyclop.  Op.  cit.,  p.  497  et  seq.  Tiirck  :  Op. 
oit.  and  Methode  pratique  de  Laryngoscopie. 
Paris,  1SG1. 
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Fig,  557. 


Diagram  illustrating-  the  antero-posterior  reversal  of  the  laryngoscopy  image.  The  small  excrescence 
situated  on  the  right  vocal  cord  (b)  might  he  falsely  supposed  to  be  on  the  left  from  the  appearance  presented 
in  the  mirror  (a). 


rule  the  best  subjects  for  laryngoscopic 
examination — not  the  worst,  as  might  be 
supposed.  Their  desire  for  benefit  affords 
a  stronger  stimulus  to  patience  and  self- 
control  than  can  actuate  the  healthy  ;  and, 
moreover,  they  are  usually  accustomed  to 
expose  their  fauces  for  inspection,  and  to 
submit  to  local  applications,  by  which  in- 
deed the  normal  sensitiveness  of  the  parts 
may  have  been  diminished. 

The  most  common  sources  of  difficulty 
are  as  follows  :  general  nervousness  and 
excitability  of  "the  patient ;  fancied  or 
real  inability  on  his  part  to  open  his 
mouth  sufficiently  wide,  and  awkward- 
ness in  the  management  of  his  tongue ; 
relative  largeness,  or  some  swollen  condi- 
tion of  the  tongue  ;  malformation  or  de- 
formity of  the  soft  palate  and  neighbor- 
ing parts  from  ulcerative  disease,  and 
subsequent  contraction  of  cicatrices ; 
elongation  and  thickening  of  the  uvula  ; 
enlargement  of  the  tonsils ;  pendency  of 
'the  epiglottis  ;  and,  lastly,  extreme  sensi- 
tiveness of  the  uvula  and  soft  palate, 
eitner  natural  or  resulting  from  existing 
inflammation  or  ulceration. 

Difficulties  arising  from  the  first  three 
sources  may  be  overcome  almost  invaria- 
bly by  patience  and  judicious  management 
on  the  part  of  the  surgeon,  and  a  little 
vol.  in. — 4 


practice  on  the  part  of  the  patient.  Hast- 
iness in  manner,  and  in  method  of  pro- 
ceeding, should  be  avoided ;  and  every 
effort  should  be  made  to  encourage,  reas- 
sure, and  inspire  confidence.  By  his  own 
example  the  surgeon  should  show  the 
patient  how  to  open  his  mouth,  and 
should  demonstrate  the  slightness  of  the 
inconvenience  caused  by  the  introduction 
of  the  speculum.  If  proper  directions 
are  given,  and  the  patient  is  induced  to 
practise  occasionally  by  himself  before 
the  looking-glass,  he  will  probably  return 
in  the  course  of  a  few  days  comparatively 
well  able  to  display  his  fauces,  and  to  sub- 
mit to  the  needful  examination. 

By  one  or  other  of  the  methods  already 
indicated  (p.  39)  the  tongue  may  gene- 
rally be  kept  out  of  the  way.  If,  how- 
ever, these  methods  fail,  and  the  tongue 
still  rises  so  high  as  to  obstruct  the  view 
of  the  soft  palate,  etc.,  the  patient  should 
be  directed  to  make  a  few  deep  inspira- 
tions, and  alternate  them  with  the  re- 
peated pronunciation  of  the  broad  vowel 
"a"  (ah).  He  should  breathe  through 
the  mouth  only  ;  not  through  the  nose. 
In  this  way  the  tongue  may  often  be 
brought  into  favorable  position.  Some- 
times a  broad  spatula  or  tongue  depressor 
may  be  advantageously  used.     But  as  a 
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general  rule  the  introduction  of  any  un- 
necessary instrument  into  the  mouth 
should  he  avoided. 

Occasionally  hy  sliding  the  finger  along 
the  tongue  (the  speculum  being  at  the 
same  time  introduced  and  illuminated), 
an  effort  at  vomiting  is  produced,  during 
which  the  tongue  being  depressed  and  the 
larynx  raised,  a  good  though  a  momen- 
tary view  may  be  obtained. 

In  eases  in  which  the  s( ft  palate  is  unusu- 
ally short,  and  the  uvula  small  and  thin, 
the  speculum  is  apt  to  slip  up  somewhat 
behind  them,  and  to  become  partially  hid- 
den. Under  such  circumstances  it  is 
better  to  hold  the  instrument  as  nearly 
as  possible  in  its  proper  position  without 
touching  or  resting  against  the  soft  pal- 
ate. 

An  elongated  and  thickened'  uvula  may 
obscure  the  view  by  hanging  below,  and 
turning  round  the  inferior  border  of  the 
speculum.  The  employment  of  a  larger 
speculum,  or  a  little  manoeuvring  of  the 
instrument,  serves  to  obviate  this  source 
of  difficulty  for  the  time  being ;  and  it 
may  be  permanently  removed  by  appro- 
priate measures. 

Considerable  embarrassment  is  often 
caused  by  chronic  enlargement  of  the  ton- 
sils. In  such  cases  a  narrow,  elongated, 
elliptical  speculum  should  be  used,  and 
carried  somewhat  more  deeply  into  the 
pharynx  than  is  usually  necessary.  En- 
larged tonsils  are  often  so  little  sensitive 
that  the  speculum  may  be  pushed  well  in 
between  them  without  causing  much  dis- 
comfort. 

Pendency  or  projection  bacTavards  of  the 
epiglottis  is  a  frequent  source  of  consider- 
able difficulty.  Gibb  states  as  the  result  of 
his  observations  that  some  such  abnormal 
condition  is  to  be  found  in  eleven  per 
cent,  of  otherwise  healthy  individuals.1 
It  depends  upon  undue  elongation  of  the 
glosso-epiglottidean  ligaments  or  folds  of 
mucous  membrane,  together  with  relaxa- 
tion or  weakness  of  the  muscular  fibres 
they  contain.  The  degree  of  obliquity 
observed  varies  greatly  in  different  cases, 
and  to  some  extent  in  the  same  case  un- 
der different  conditions.  In  some  in- 
stances the  epiglottis  hangs  almost  hori- 
zontally over  the  entrance  to  the  larynx  ; 
but  more  frequently  its  deviation  from 
the  normal  erect  position  is  compara- 
tively slight,  or  even  only  occasional. 
Laryniroscopic  inspection  is  of  necessity 
proportionately  impeded.  The  greatest 
difficulty  is  often  experienced  in  obtaining 
a  satisfactory  view,  and  sometimes  even 
partial  success  appears  to  be  impossible. 

In  all  cases  of  pendent  epiglottis  it  is 
necessary  to  carry  the  speculum  further 
backwards  and  downwards,  and  to  make 


1  Op.  cit.,  p.  44. 


its  reflecting  surface  look  more  forwards 
than  is  desirable  in  the  normal  condition 
of  parts.  Sometimes  its  lower  border 
must  be  placed  against  the  posterior  wall 
of  the  pharynx.  When  the  speculum  is 
in  position,  the  patient  should  be  directed 
to  utter  a  series  of  short,  high,  staccato 
notes,  or  to  imitate  a  shvill  falsetto  laugh. 
During  the  emission  of  such  sounds  the 
epiglottis  is  suddenly  raised,  and  jerked 
forwards.  Opportunity  may  be  thus  af- 
forded for  a  succession  of  brief  glimpses 
of  the  interior  of  the  larynx,  which  may 
suffice  at  any  rate  to  determine  the  diag- 
nosis. Another  method  which  sometimes 
proves  partially  successful  is  as  follows  : 
The  head  of  the  patient  is  thrown  back 
as  far  as  possible,  and  his  tongue  is  pro- 
jected and  held  by  himself.  The  specu- 
lum is  introduced  and  inclined  slightly 
backwards  and  downwards,  and  the  sur- 
geon having  lowered  his  head  looks  into 
it  as  it  were  from  below  upwards.  At 
the  same  time  with  his  free  hand  he 
presses  the  pomum  Adami  of  the  patient 
backwards  and  somewhat  upwards.1 
There  can  be  no  doubt  that  the  larynx 
may  often  be  moved  into  comparatively 
favorable  position  for  inspection  by  ex- 
ternal manipulation  ;  but  the  method  is 
liable  to  occasion  much  discomfort,  and 
sometimes  considerable  pain. 

In  some  instances,  in  spite  of  all  at- 
tempts, the  epiglottis  still  persistently 
hides  the  larynx  from  view.  And  in  such 
cases  it  may  be  desirable  to  raise  it  me- 
chanically by  instrumental  aid.  Forceps, 
tenaculums,  and  hooked  sounds  of  various 
kinds  have  been  devised  for  this  purpose 
by  Bruns,2  Voltolini,  Fournie,  Lewin, 
Mackenzie  and  others.  But  all  such  in- 
struments are  difficult  for  the  surgeon  to 
use,  and  still  more  difficult  for  the  pa- 
tient to  tolerate  [and  are  occasionally 
dangerous  by  direct  injury].  It  is  only 
in  very  exceptional  cases  that  they  can  be 
employed  with  advantage.  The  epiglot- 
tis is  extremely  sensitive ;  but  it  bears 
firm  pressure  and  a  steady  but  gentle  pull 
better  than  the  uncertain  titillation  of  a 
hesitating  touch.  If  any  attempt  at 
seizure  be  made,  the  instrument  should 
be  carefully  warmed  previous  to  introduc- 
tion. 


•  See  Krishaber.     Op.  cit.,  p.  493. 

2  Bruns  appears  to  have  been  the  first  to 
have  used  an  instrument  of  this  kind  ;  and  he 
did  so  in  the  case  of  his  own  brother,  who 
suffered  from  a  polypoid  growth  in  the  larynx. 
The  epiglottis  was  elevated  hy  means  of  a  pair 
of  flat-bladed  forceps,  and  the  growth  was 
successfully  removed.  See  Die  erste  Ausrot- 
tung  eines  Polypen  in  der  Kehlkopfshohle. 
Dr.  bruns.  Tubingen,  18(i2.  Also  Die 
Laryngoskopie.  Dr.  Bruns.  Tubingen,  1865. 
p.  257. 
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Difficulties  arising  from  unusual  sensi- 
tiveness of  the  uvula  and  soft  palate  may 
generally  be  overcome  by  patience  and 
dexterity  on  the  part  of  the  surgeon,  and 
a  little  practice  on  the  part  of  the  patient. 
During  the  earlier  attempts  the  speculum 
should  not  be  maintained  too  long  in  con- 
tact with  the  parts.  It  should  be  at  once 
withdrawn  if  decided  retching  is  pro- 
duced ;  and  short  of  such  effect,  if  the 
irritability  is  great,  it  is  better  to  ap- 
ply the  speculum  repeatedly  for  a  moment 
or  two,  and  remove  it  as  often,  without 
caring  to  obtain  any  view  until  the  parts 
have  become  as  it  were  accustomed  to  the 
presence  of  the  instrument.  When  once 
efforts  at  vomiting  have  been  excited, 
there  is  little  probability  of  success  until 
a  future  occasion.  Preparatory  measures 
of  various  kinds  have  been  from  time  to 
time  suggested  ;  some  of  these  are  prob- 
ably useful ;  others  have  been  proved  by 
experience  to  be  altogether  useless.  Many 
owe  their  accredited  efficacy  to  the  confi- 
dence with  which  their  exhibition  has  in- 
spired the  patient.  The  internal  admin- 
istration of  bromide  of  ammonium  or 
bromide  of  potassium  in  full  doses  has 
been  strongly  recommended  and  exten- 
sively tried,  but  with  variable  results. 
Gargles  containing  bromide  of  ammonium 
are  said  by  G-ibb  to  produce  "moderate 
ansesthesia"  of  the  fauces  in  twenty-four 
hours.1  Tiirck  reports  favorably  of  the 
repeated  application  to  the  fauces  of  a 
mixture  (recommended  by  Bernatzik) 
which  consists  of  three  grains  of  hydro- 
chlorate  of  morphia,  one  drachm  of  alco- 
hol, and  half  an  ounce  of  chloroform.2 
But  all  such  applications  as  this  would 
appear  more  likely  to  inflame  than  to 
soothe  the  sensitive  parts.  Alum  gargles, 
or  solutions  of  alum  or  some  other  astrin- 
gent in  the  form  of  spray,  are  often  useful. 
Occasionally  a  few  whiffs  of  chloroform 
may  be  advantageously  inhaled.  But  by 
far  the  best  and  easiest  plan,  so  far  as  I 
know,  is  to  direct  the  patient  to  suck  a 
little  ice  immediately  before  submitting 
his  throat  for  examination.  The  result 
is  generally  satisfactory. 

[Dr.  Rossbach  has  recently  recom- 
mended local  refrigeration  for  two  or 
three  minutes,  by  ether-spray  or  the  like, 
of  the  superior  laryngeal  nerve,  where  it 
lies  subcutaneously  over  the  thyro-hyoid 
membrane,  just  at  its  point  of  penetration 
of  that  structure.  Some  experiments,  in- 
stituted at  the  writer's  public  clinic,  have 
sustained  the  observations  of  Dr.  Ross- 
bach  in  a  number  of  instances,  although 
the  plan  has  sometimes  failed  utterly.] 

1  The  Laryngoscope  in  Throat  Diseases. 
Op.  cit.  p.  46. 

8  Allgem.  Wiener  Med.  Zeit.,  p.  98.  1SG3. 


Besides  the  various  sources  of  difficulty 
thus  discussed,  there  are  others  which 
depend  upon  inexperience  and  want  of 
dexterity  on  the  part  of  the  surgeon. 
These  can  only  be  obviated  by  careful 
practice.  The  surgeon  should  not  only 
familiarize  himself  with  the  management 
of  the  laryngoscope,  but  also  with  the  re- 
lations and  appearances  presented  by  the 
healthy  living  parts  when  viewed  by  its 
aid.  In  color  especially,  the  mucous 
membrane  of  the  larynx  seen  during  life 
in  the  laryngeal  mirror  looks  very  dif- 
ferent to  what  it  does  when  examined 
after  death  on  the  post-mortem  table.  It 
is  very  possible  for  the  tyro  in  laryngo- 
scopy to  mistake  the  natural  tint  of  some 
parts  for  a  certain  degree  of  inflammatory 
redness. 

The  general  appearances  and  relations 
of  parts  as  seen  in  the  laryngeal  speculum 
need  no  special  description.  They  may 
be  learnt  by  the  careful  study  of  a  larynx 
removed  from  the  body,  or  by  auto-laryn- 
goscopy,  or  by  the  examination  of  the 
larynx  of  some  living  subject.  But  with 
regard  to  the  color  presented  by  the  dif- 
ferent parts  in  a  state  of  health,  the  fol- 
lowing observations  may  be  made. 

The  lingual  surface  of  the  epiglottis  ap- 
pears of  a  yellowish  or  pinkish  drab  color. 
Its  upper  border  is  decidedly  yellow.  Its 
laryngeal  surface, especially  the"cushion," 
varies  from  a  pinkish  yellow  to  a  deep 
pink  ;  sometimes  it  appears  bright  red — 
so  blight,  indeed,  as  to  suggest  the  idea 
of  the  existence  of  an  inflammatory  con- 
dition. The  aryteno-epiglottidean  folds 
are  pale  pink.  Stoerk  accurately  de- 
scribes them  as  being  about  the  same 
color  as  the  gums.  The  mucous  mem- 
brane covering  the  arytenoid  cartilages  is 
still  pink,  but  of  a  somewhat  deeper  tint. 
The  false  vocal  cords  are  perhaps  slightly 
deeper  pink  still.  The  true  vocal  cords  are 
distinguished  by  their  glistening  pearly 
whiteness  ;  but  sometimes  they  are  slightly 
grayish.  The  cricoid  cartilage  is  recog- 
nized by  its  well  marked  yellowness.  The 
tracheal  cartilages  appear  of  a  yellowish 
drab  color  ;  and  between  them  the  mucous 
membrane  is  pale  pink. 

A  great  variety  of  different  instruments 
have  been  devised  from  time  to  time  for 
the  several  purposes  of  demonstrating  to 
others  the  appearances  of  the  larynx 
under  examination  ;  of  holding  the  laryn- 
geal mirror  in  a  position  so  as  to  leave 
both  hands  of  the  surgeon  free ;  and  of 
depressing  the  tongue  at  the  same  time 
the  laryngeal  mirror  is  introduced.  Some 
of  these  are  useful ;  others  are  rendered 
unnecessary  by  the  aid  of  a  skilful  as- 
sistant. For  descriptions  of  all  such  con- 
trivances reference  may  be  made  to  the 
special  treatises  already  quoted. 
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General    Remarks  on  the  Treat- 
ment or  Diseases  of  the  Larynx. 

The  laryngoscope  affords  most  valuable 
aid,  not  only  in  the  diagnosis,  but  also  in 
the  treatment  of  the  various  diseases  of 
the  larynx.  Guided  by  the  view  ob- 
tained, the  surgeon  is  enabled  to  make  such 
local  applications  as  may  seem  desirable, 
with  accuracy  and  precision,  and  to  per- 
form many  different  operations — such  as 
scarifying  the  mucous  membrane,  open- 
ing abscesses,  removing  growths,  etc., 
with  certainty  and  safety.  The  use  of  the 
laryngoscope  has  altogether  set  at  rest  the 
doubts  formerly  entertained  as  to  the 
practicability  of  introducing  brushes,  pro- 
bangs,  and  other  instruments  into  the 
larynx.'  Such  doubts  have  in  past  time 
unquestionably  prevented  the  adoption  of 
methods  of  treatment,  that  in  many 
cases,  might  have  been  eminently  suc- 
cessful. But  nowadays  it  would  appear 
that  the  danger  is  in  the  opposite  direc- 
tion, and  that  the  tendency  is  rather  to 
carry  out  local  treatment  too  vigorously, 
or  to  rely  upon  it  too  exclusively. 

Remedial  applications  may  be  made  to 
particular  parts,  or  to  the  whole  of  the 
interior  of  the  larynx  with  variable  ad- 
vantage by  several  different  methods.  It 
appears  desirable  to  give  at  once  a  gen- 
eral description  of  such  methods,  and  to 
refer  in  the  succeeding  sections  to  the 
special  modifications  requisite  in  the  treat- 
ment of  each  particular  malady. 

Solid  substances  may  be  applied  either 
in  the  mass  or  in  powder.  If  applied  in 
the  mass,  some  form  of  caustic  holder  is 
requisite.  ~No  instrument  answers  so 
well,  and  at  the  same  time  is  so  safe,  as 
a  piece  of  moderately  thick  aluminium  or 
silver  wire  mounted  in  a  slender  handle, 
and  hollowed  into  a  tiny  cup,  or  rough- 
ened at  the  extremity.  The  roughened 
extremity  may  be  dipped  into  various 
substances,  as  nitrate  of  silver,  chloride 
of  zinc,  etc.,  while  in  a  state  of  fusion  ; 
and  a  sufficient  quantity  may  be  taken  up 
in  a  bead-like  form,  or  as  a  thin  coating. 
The  wire  may  be  easily  bent  at  any  angle 
requisite,  and  there  is  no  danger  of  any 
considerable  portion  of  the  substance 
breaking  off  and  falling  upon  parts  it  was 
not  intended  to  reach.  Such  danger  might 
arise  during  the  use  of  some  of  the  vari- 
ous complicated  caustic  holders  that  have 
been  devised  for  similar  purposes.  By 
aid  of  the  laryngoscope  a  small  caustic 
bead,  prepared  in  the  manner  described, 
may  be  definitely  applied  to  any  particu- 
lar point ;  or  if  the  wire  is  coated  to  a 


1  See  the  first  edition  of  this  work,  vol.  iii., 
pp.  246  and  247,  note. 


sufficient  extent,  the  general  surface  may 
be  wiped  over. 

Powders  can  only  be  applied  to  the  mu- 
cous membrane  generally.  They  may  be 
inhaled  through  a  tube,  as  recommended 
by  Fournie,  or,  far  better,  blown  in  by 
means  of  Rauchfuss's  insufflator1,  or  some 
modification  of  it.  The  insufflator,  duly 
charged,  is  introduced  into  the  back  of 
the  fauces,  with  the  extremity  turned 
down  towards  the  larynx.  The  patient 
is  then  directed  to  make  a  slow  steady 
inspiration,  and  while  he  is  doing  so  the 
India-rubber  ball  of  the  insufflator  is  sud- 
denly compressed.  Under  such  circum- 
stances it  is  obvious  that  a  considerable 
portion  of  the  powder  must  be  diffused 
over  the  mucous  membrane  of  the  larynx. 
The  powders  that  have  been  used  with 
most  advantage  in  this  manner  are  tannic 
acid,  alum,  acetate  of  lead,  sulphate  of 
zinc,  sulphate  of  iron,  calomel,  and  in 
some  exceptional  instances,  nitrate  of  sil- 
ver. It  is  scarcely  needful  to  add  that 
in  every  case  the  substance  used  should 
be  very  finely  pulverized.  Sometimes 
it  may  be  advantageously  diluted  with 
two  or  three  or  more  parts  of  sugar  of 
milk.2 

Liquids,  or  substances  in  solution,  may 
either  be  applied  by  means  of  a  full-bel- 
lied camel's-hair  brush,  or  small  sponge, 
mounted  on  a  properly  curved  aluminium 
or  silver  wire  or  whalebone  stem  ;  or  they 
may  be  injected  in  a  fine  shower  from 
Gibb's  "laryngeal  syringe"  or  "hand 
atomizer;"3  or  they  may  be  inhaled  in 
the  form  of  "  spray,"  produced  by  one  or 
other  of  the  various  instruments  devised 
for  the  purpose.  Strong  solutions,  espe- 
cially those  of  a  more  or  less  caustic  na- 
ture, should,  as  a  rule,  be  applied  by  the 
brush.  Among  the  more  generally  useful 
of  such  solutions  may  be  enumerated  those 
of  nitrate  of  silver  O  ij  or  3ij  to  sj  of  dis- 
tilled water),  perchloride  of  iron  (gij  or 
more  of  the  tincture  to  5j),  pure  carbolic 
acid  (^ss  or  more  to  % j),  alum  (a  saturated 
or  weaker  solution),  sulphate  of  copper  (a 
saturated  or  weaker  solution),  etc.  Gly- 
cerine or  honey  may  be  advantageously 
mixed  with  these  solutions  in  consider- 
able proportion,  in  order  to  give  them  vis- 
cidity, and  render  them  more  adhesive. 
Iodine  (gr.  xx),  iodide  of  potassium  (gr. 
v),  and  olive  oil  (i|j),  forms  an  application 
recommended  by  Dr.  Marcet.4   The  "  gly- 

1  This  instrument  is  figured  in  (he  Essay  on 
Diseases  of  the  Nose,  vol.  ii.,  p.  238. 

2  Stndley,  American  Medical  Times,  March 
2,  1861. 

3  See  The  Laryngoscope  in  Diseases  of  the 
Throat,  by  Sir  G.  D.  Gibh,  M.D.,  p.  92. 

4  On  Diseases  of  the  Larynx,  by  W.  Mar- 
cet, M.D.,  p.  18.     1869. 
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cerinum  acidi  tannic!"  (B.  P.)  may  also 
be  used  in  some  cases.  By  means  of  the 
brush  all  such  substances  may  be  applied 
with  a  certain  degree  of  precision  to  any 
particular  part.  In  some  instances  even 
nitric  acid,  chromic  acid,  and  other  pow- 
erful escharotics  have  been  thus  applied 
to  ulcers,  warty  growths,  etc.,  with  safety 
and  advantage.  At  the  moment  the 
brush  is  to  be  introduced  into  the  larynx, 
the  patient  should  be  directed  to  make  a 
full  deep  inspiration  in  order  to  dilate  the 
aperture  as  widely  as  possible.  In  cases 
in  which  the  epiglottis  is  pendent,  it  is 
often  very  difficult  to  get  the  brush  beyond 
it  into  the  larynx.  Under  such  circum- 
stances the  laryngeal  syringe  may  be  more 
successfully  used,  inasmuch  as  its  extrem- 
ity may  be  guided  round,  and  made  to 
raise  the  pendent  valve  to  a  sufficient  ex- 
tent. 

The  inhalation  of  "atomized  fluids," 
or  spray,  in  the  treathient  of  diseases  of 
the  air-passages,  though  suggested  long 
previously,  was  first  shown  to  be  gener- 
ally practicable  by  Sales-Giron  in  the  year 
1858.'  Since  then  the  great  value  of  this 
method  has  been  fully  established,  and 
various  improvements  have  been  from 
time  to  time  effected  in  the  apparatus  em- 
ployed.2 The  "  spray-producers"  at  pres- 
ent in  ordinary  use,  consist  of  two  tubes 
(Bergson's  tubes)  fixed  at  right  angles  to 
one  another ;  of  these,  one,  placed  hori- 
zontally, is  connected  at  its  distal  extrem- 
ity with  some  apparatus  by  means  of 
which  a  strong  current  of  air  or  steam 
can  be  continuously  projected  through  it  ; 
and  the  other,  placed  vertically,  dips  into 
a  bottle  or  other  small  vessel  containing 
the  medicated  fluid.  The  proximal  ex- 
tremity of  each  tube  is  terminated  by  a 
very  fine  orifice  ;  and  the  orifice  of  the 
former  tube  is  immediately  over  that  of  the 
latter.  When  a  current  of  air  or  steam  is 
made  to  rush  forcibly  from  the  orifice  of 
the  one  tube  over  that  of  the  other,  it 
causes  the  medicated  fluid  to  rise,  and 
breaks  it  up  as  it  issues,  and  diffuses  it  in 
an  exquisitely  fine  spray.  In  Dr.  An- 
drew Clark's  well-known  instrument  (as 


1  See  the  elaborate  report  by  Poggiale  read 
before  the  Academie  de  Medecine,  Paris, 
January  7,  1863,  and  the  discussion  thereon. 
Also  Dr.  Beigel's  treatise  on  Inhalation,  Lon- 
don, 1866,  in  which  are  full  details  as  to  the 
history  of  this  method  of  treatment,  and  de- 
scriptions of  the  different  forms  of  apparatus 
devised. 

2  Mackenzie  especially  recommends  Mayer's 
modification  of  Matthieu's  apparatus,  which 
is  worked  by  means  of  a  pressure-pump  ;  and 
acts  on  a  different  principle  to  that  described 
above.  The  fluid  is  forced  through  a  fine  ori- 
fice and  projected  against  the  interior  of  a 
vulcanite  drum.  It  thus  becomes  broken  up 
into  a  fine  spray.     Op.  cit.,  p.  90. 


well  as  in  the  various  modifications  of  it 
adopted  by  different  makers),  air  is  em- 
ployed, and  the  current  is  kept  up  by 
means  of  an  India-rubber  "handball" 
bellows.  All  such  instruments,  however, 
though  unquestionably  useful,  are  far  in- 
ferior,  for   several    obvious  reasons,   to 

Fig.  558. 


Da  Costa's  steam  spray-producer. 

those  in  which  a  jet  of  steam  is  employed, 
as  first  suggested  by  Dr.  Siegle,  of  Stutt- 
gart.    The  steam  is  derived  from  water 

[Fig.  559. 


Improved  steam  spray-producer  with  face  screen 
attached. 

contained  in  a  small  boiler  heated  by  a 
spirit-lamp.  Figs.  558  and  559  represent 
two  very  efficient  modifications  of  Dr.  Sie- 
gle's  original  pattern.1 

The  use  of  this  instrument  involves  no 
continuous  exertion  like  the  handball 
spray-producers  :  and  what  is  of  far  more 
importance,  the  atomized  fluid  is  mixed 
with  and.  propelled  by  a  current  of  warm 
steam  instead  of  cold  air.  A  great  variety 
of  different  solutions,  the  strength  being 


1  These  as  well  as  other  forms  of  this  appa- 
ratus are  made  by  almost  all  instrument 
makers. 
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varied  according  to  circumstances,  may  be 
advantageously  inhaled  in  the  form  of 
spray.  Among  them  may  be  especially 
mentioned  the  following — the  medicament 
being  in  each  case  in  about  the  propor- 
tions specified  to  an  ounce  of  water  : — 
Alum  (gr.  x  to  gr.  xx),  tannic  acid  (gr.  j 
to  gr.  xx),  perchloride  of  iron  (gr.  5  togr. 
ij,  or  of  the  tincture  Til  x  to  Ul  xxv),  as 
"astringents  ;"  common  salt  or  chloride 
of  ammonium  (gr.  x  to  gr.  xxx),  chlorate 
of  potash,  borax,  or  iodide  of  potassium 
(gr.  iij  to  gr.  x),  as  "alteratives;;"  and 
watery  extract  of  opium  (gr.  5  to  gr.  £), 
hydrochlorate  of  morphia  (gr.  £  to  gr.  |), 
or  fluid  extract  of  hemlock  or  hyoscya- 
mus  (Til  iij  to  Tfl.  x),  as  "sedatives"  or 
"anodynes."  Very  weak  watery  solu- 
tions of  iodine,  and  chlorine  (or  chlorina- 
ted soda),  tar  water,  lime  water,  weak 
alkaline  solutions,  sea  water,  the  saline 
waters  of  many  mineral  springs,1  and 
other  solutions  too  numerous  to  mention 
have  also  been  largely  used  in  different 
cases  with  variable  advantage.  Sulphu- 
rous acid  in  spray  has  recently  been  very 
strongly  recommended  in  the  treatment 
of  various  affections  of  the  throat  and 
larynx  by  Dr.  Dewar  and  others.  But 
experience  seems  to  show  that  great  cau- 
tion is  requisite  in  the  use  of  this  ma- 
terial. Though  doubtless  beneficial  in 
some  cases,  in  many  it  has  proved  not 
only  less  efficacious,  but  far  more  mis- 
chievous than  was  anticipated.  Solutions 
of  nitrate  of  silver  and  other  powerful 
metallic  salts  are  unsuitable  for  applica- 
tion by  means  of  the  spray-producer. 

Many  substances  may  be  inhaled  with 
very  great  advantage  in  the  form  of  vapor 
or  gas.  In  various  acute  or  subacute  af- 
fections nothing  is  more  soothing  and 
beneficial  than  the  almost  constant  in- 
halation of  warm  steam,  either  plain  or 
charged  with  some  narcotic  or  anodyne 
element.  The  "  hemlock  inhalation"  of 
the  British  Pharmacopoeia  is  very  useful  ; 
it  is  rendered  less  disagreeable  and 
perhaps  more  efficacious  by  the  addition 
of  a  pinch  or  two  of  fresh  dried  hops  ;  or 
the  hops  may  be  infused  alone  in  the  hot 
water ;  or  a  portion  of  opium  may  be 
added  ;  in  some  cases  vinegar  is  useful 
and  pleasant.     In  chronic  cases,  accord- 

1  In  1S49  Auphan,  of  Euzet-les-Bains,  origi- 
nated the  idea  of  atomizing  the  mineral  water 
by  throwing  a  jet  of  the  liquid  against  the 
wall  of  the  inhalatory.  After  a  short  time  the 
same  system  was  adopted  in  Lamote-les-Bains. 
But  Sales-Giron  first  constructed  at  Pierre- 
fonds  an  apparatus  through  which  the  fluid 
was  subdivided  into  a  fine  mist,  which  was 
inhaled  by  the  patients  with  great  benefit. — 
Beigel,  op.  cit.,  p.  6.  At  many  of  tho  Conti- 
nental Spas  arrangements  are  now  made  for 
the  inhalation  of  the  atomized  waters. 


ing  to  their  nature,  the  vapor  of  tur- 
pentine, or  some  aromatic  terebinthinate, 
or  iodine,  or  calomel  may  be  inhaled  with 
very  great  benefit.  For  the  inhalation  of 
steam,  plain  or  medicated,  various  so- 
called  "  inhalers"  have  been  devised. 
Among  those  ordinarily  used  may  be 
mentioned  Nelson's,  Maw's  "double - 
valved  inhaler,"  Mudge's,  and  Beigel's 
made  by  Bobbins.  The  two  first  named 
are  furnished  with  pieces  of  sponge 
which  are  intended  to  be  imbued  with 
the  medicament  to  be  used ;  but  practi- 
cally it  is  far  better  to  remove  the  sponges 
and  to  mix  the  medicament  with  the  hot 
water.  The  two  last  inhalers  involve 
somewhat  more  respiratory  exertion  on 
the  part  of  the  patient.  But  they  have 
the  advantage  of  acting  on  the  "hookah" 
principle  ;  the  air  to  be  inspired  passes 
through  the  fluid,  and  thus  becomes 
thoroughly  warmed  and  charged  with  va- 
por. But  by  far  the  most  perfect  inhaler 
yet  devised  is  that  made  by  Messrs.  Maw 
under  the  direction  of  Dr.  Mackenzie, 
and  by  him  termed  the  "Eclectic  In- 
haler." The  advantages  of  this  appa- 
ratus are  so  obvious  that  it  will  probably 
to  a  great  extent  supersede  those  hither- 
to in  use.  Bird's  inhaling  pipe  is  worthy 
of  mention,  as  likely  to  prove  very  use- 
ful for  the  exhibition  of  certain  vapors, 
etc.1 

Scarification  of  the  mucous  membrane 
of  the  larynx  may  be  practised  with  con- 
siderable advantage  in  many  cases.  The 
instruments  requisite  and  the  method  of 
operating  have  already  been  described  in 
the  first  volume  of  this  "work  (p.  701). 
In  all  cases,  if  practicable,  the  instru- 
ment (which  must  be  very  sharp)  should 
be  guided  by  aid  of  the  laryngoscope. 
Mackenzie's  laryngeal  lancet  answers  the 
purpose  admirably  ;  but  it  is  somewhat 
complicated,  and  is  not  so  likely  to  be  at 
hand  as  the  simple  instruments  recom- 
mended. Numerous  punctures  or  short 
cuts  may  be  made,  if  requisite,  in  differ- 
ent parts.  There  is  very  rarely  much 
bleeding,  and  never,  so  far  as  I  know,  any 
more  than  is  actually  beneficial. 

The  direct  galvanization  of  the  vocal 
cords  is  strongly  recommended  in  many 
nervo-muscular  affections  of  the  larynx. 
The  most  efficient  apparatus  for  this 
purpose  is  the  laryngeal  galvanizer  of 
Mackenzie.  One  pole  of  the  battery  is 
connected  with  a  properly  curved  metal 
wire  terminated  by  a  small  wetted  sponge, 
which  is  placed  in  contact  with  the  mu- 
cous membrane  of  the  larynx.  The  other 
pole  is  connected  with  a  handle  bearing  a 
sponge  which  is  applied  to  the  front  of 
the  neck.     AVhcn  the  two  parts  of  the  in- 

1  Made  hv  Maw.     See  Med.  Times  and  Gaz., 
vol.  i.,  18U9,  p.  672. 
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strument  are  in  position,  the  circuit  is 
completed  by  pressing  upon  a  small  trig- 
ger on  the  handle  of  the  laryngeal  por- 
tion of  the  galvanizer.  The  galvanizer 
may  be  applied  several  times  at  the  same 
sitting,  it  being  kept  in  for  a  few  seconds 
each,  time.1  Other  instruments  have 
been  devised  with  similar  intent,  but  the 
one  described  appears  to  have  found  most 
favor  with  practical  laryngoscopists.  It 
is  recommended  by  George  Johnson, 
Smyly,  Fauvet,  Tobold,  Marcet,  Gibb, 
and  others. 


Catarrhal  Laryngitis. 

Acute  Catarrhal  Laryngitis  is  a  formi- 
dable, and  not  very  rare  affection.  It 
varies  greatly  in  intensity,  and  conse- 
quently in  the  degree  of  danger  to  which 
it  gives  rise.  It  may  occur  at  almost  any 
period  of  life,  but  is  niost  frequently  met 
with  in  adults  of  plethoric  habit. 

Exposure  to  cold  and  damp,  especially 
after  prolonged  exertion  of  the  voice,  and 
when  the  general  powers  are  reduced  by 
fatigue,  is  the  most  common  cause. 

As  a  rule  the  fauces  are  first  affected, 
and  the  inflammation  spreads  with  varia- 
ble rapidity  to  the  larynx.  Sometimes, 
however,  the  malady  commences  in  the 
larynx  itself,  and  is  confined  to  it. 

The  earliest  symptoms  are  those  of  an 
ordinary  "sore  throat."  The  patient 
complains  of  dryness,  soreness,  and  a 
sense  of  constriction  about  the  upper  part 
of  the  throat,  together  with  tenderness 
on  pressure  over  the  larynx,  and  pain  and 
difficulty  in  swallowing.  The  feeling  of 
discomfort  is  constantly  referred  to  the 
pomum  Adami,  or  its  immediate  neigh- 
borhood. Respiration  soon  becomes  im- 
peded ;  the  patient  experiences  a  sense  of 
oppression,  and  from  time,  to  time  feels  it 
needful  to  make  an  effort  to  breathe  deep- 
ly. His  voice  becomes  thick  and  husky  ; 
and  occasionally  he  tries  as  it  were  to 
"  clear  his  throat"  by  a  dry,  harsh,  or  half 
suppressed  and  painful  cough.  Accom- 
panying these  symptoms  there  is  more  or 
less  general  febrile  disturbance. 

As  the  malady  advances,  the  symptoms 
increase  in  severity ';  and  the  patient  be- 
comes restless  and  anxious.  The  face  is 
flushed,  the  skin  hot  and  dry,  the  pulse 
hard  and  quick.  Respiration  becomes 
more  and  more  seriously  impeded.  In- 
spiration is  difficult,  protracted,  and  pain- 
ful, and  is  accompanied  by  a  wheezing, 
whistling,  or  harsh  throttling  sound. 
The  chest  is  not  fully  expanded  ;  and 
there  is  diminution  of  the  respiratory 
murmur.  Expiration  remains  compara- 
tively easy  ;  for  the  warm,  moist  air  from 


See  Mackenzie.     Op.  cit.,  p.  96. 


the  lungs  irritates  the  inflamed  and  sensi- 
tive mucous  membrane  much  less  than 
the  colder,  drier  air,  inspired  from  with- 
out. The  dyspnoea  is  constant  in  so  far  as 
it  depends  upon  constriction  of  the  glottis 
from  swelling  of  the  mucous  membrane  ; 
but  it  becomes  greatly  aggravated  at  in- 
tervals in  consequence  of  spasmodic  action 
of  the  muscles.  The  voice,  at  first  husky 
and  hoarse,  soon  becomes  low  in  tone,  or 
"cracked"  and  uncertain,  and  finally  is 
altogether  lost,  the  patient  speaking  only 
in  a  whisper.  In  some  cases  there  is  but 
little  cough.  In  others  the  .cough  is  fre- 
quent, and  harsh,  husky,  or  stridulous  in 
character.  Cough  may  be  provoked  either 
during  inspiration  by  the  contact  of  cold 
dry  air,  or  during  expiration  by  the  pres- 
ence of  little  masses  of  secretion.  The 
sputa  in  the  earliest  stages  are  very  scanty, 
and  consist  of  little  more  than  saliva  ; 
later  they  become  somewhat  more  abun- 
dant, but  are  still  semitranslucent,  though 
more  or  less  tenacious  and  viscid,  contain- 
ing laryngeal  mucus  as  well  as  saliva; 
still  later  they  are  opaque  and  grayish, 
and  sometimes  are  slightly  streaked  with 
blood.  After  any  of  these  have  been 
coughed  up  a  painful  sense  of  rawness 
about  the  part  is  often  experienced.  The 
small,  firm,  agglutinated  masses  which 
are  occasionally  coughed  up,  probably 
come,  according  to  Krishaber,  from  the 
ventricles  of  Morgagni.  The  difficulty  of 
swallowing,  almost  invariably  noticed  as 
one  of  the  earliest  symptoms,  becomes 
more  and  more  pronounced  as  the  malady 
progresses.  "Difficulty  of  deglutition  for 
which  no  adequate  cause  is  visible  in  the 
fauces,"  speedily  followed  by  "difficulty 
of  breathing  for  which  no  adequate  cause 
can  be  discovered  in  the  thorax,"  are,  in 
the  words  of  Sir  Thomas  Watson,  "among 
the  earliest  of  the  symptoms  that  bespeak 
danger,  and  ought  to  excite  alarm.'" 

if  the  malady  advances  to  the  next 
stage,  and  no  relief  is  afforded,  the  gene- 
ral distress  of  the  patient  becomes  intense. 
He  labors  and  struggles  for  breath.  His 
anxiety  and  restlessness  are  extreme.  He 
cannot  lie  down  ;  or  if,  exhausted,  he  tries 
to  do  so,  he  soon  starts  up  involuntarily, 
gasping  for  very  life.  His  counte- 
nance becomes  pale  and  livid,  or  even 
ghastl}- ;  his  eyes  protrude  ;  sweat  pours 
from  his  forehead  ;  his  skin  is  cold  and 
clammy  ;  his  pulse  becomes  weak  and  in- 
termittent ;  exhaustion,  drowsiness,  and 
perhaps  delirium  supervene  ;  and  lastly, 
he  dies  suffocated— either  almost  suddenly 
from  spasm  of  the  larynx,  or  by  a  process 
of  comparatively  slow  asphyxiation. 

The  morbid  changes  which  give  rise  to 
the  symptoms    thus    described    may  be 

1  Lectures  on  the  Principles  and  Practice 
of  Medicine.     4th  edit.,  vol.  i.,  p.  831. 
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traced  during  life  by  aid  of  the  laryngo- 
scope, or  made  out  after  death  on  post- 
mortem examination. 

On  laryngoscopical  inspection  the  mucous 
membrane  of  the  larynx  is  seen  to  be  of 
an  unnatural  scarlet  red  color,  and  more 
or  less  thickened  or  swollen.  Occasionally 
superficial  erosions  may  be  recognized 
here  and  there  ;  but  neither  deep  nor  ex- 
tensive ulceration  is  observed,  or  only 
extremely  rarely.  The  redness  and  swel- 
ling, as  a  rule,  are  especially  manifest  in 
those  parts  in  which  the  mucous  mem- 
brane is  thick,  and  is  supported  by  abun- 
dant loose  submucous  areolar  tissue. 
Thus  the  aryteno-epiglottidean  folds,  the 
mucous  membrane  of  the  vestibule,  the 
false  vocal  cords,  and  the  laryngeal  aspect 
of  the  epiglottis  present  these  appearances 
in  the  most  marked  degree  ;  and  generally 
speaking,  they  are  affected  in  extent  in 
the  order  in  which  the}'  are  named.  The 
mucous  membrane  of  the  true  vocal  cords, 
on  the  other  hand,  being  comparatively 
thin,  and  closely  connected  with  dense 
subjacent  tissues,  is  less  swollen,  and  less 
uniformly  reddened.  Sometimes  it  is 
marked  by  red  stria?  or  patches.  Some- 
times it  seems  only  to  have  lost  its  pearly 
whiteness,  and  to  have  become  dull, 
clouded,  or  pinkish  in  color,  and  some- 
what unduly  protuberant.  But,  as  may 
readily  be  understood,  in  many  cases  the 
true  vocal  cords  are  almost  or  entirely 
concealed  from  view  by  the  swollen  parts 
above.  Still  more  is  this  the  case  with 
the  parts  of  the  larynx  below  the  glottis, 
and  the  trachea,  which,  nevertheless,  not 
infrequently  suffer  from  extension  of  the 
inflammation.  The  epiglottis  is  usually 
seen  to  be  erect,  rigid,  and  swollen.  It  is 
consequently  unfitted  to  fulfil  its  natural 
valvular  office.  Sometimes  it  may  be  felt 
by  the  finger  as  a  smooth,  rounded, 
"  cheriy-like  "  intumescence.  Occasion- 
ally it  gives  rise  to  sensations  similar  to 
those  produced  by  the  presence  of  a  for- 
eign body.  The  patient  "feels  as  though 
he  had  something  in  his  throat." 

The  condition  of  the  epiglottis  serves 
in  great  measure  to  explain  the  difficulty 
in  swallowing,  and  the  sense  of  suffoca- 
tion often  experienced  when  the  attempt 
is  made.  The  dysphagia  is  still  further 
accounted  for  by  the  pain  caused  by  the 
necessary  movement  of  the  inflamed  and 
unduly  sensitive  parts. 

The  swollen  condition  of  the  mucous 
membrane  and  consequent  constriction  of 
the  glottis  manifestly  give  rise  to  the 
constant  difficulty  of  breathing ;  and  the 
temporary  paroxysms  of  extreme  dysp- 
noea are  caused  by  muscular  spasm  inci- 
dentally or  accidentally  excited. 

Post-mortem  examination  shows  that  the 
swelling  depends  upon  an  injected,  infil- 


trated, and  oedematous  condition  of  the 
mucous  membrane  and  submucous  tis- 
sue. The  redness  of  the  parts  observed 
during  life  is  often  partially  or  wholly 
lost — inasmuch  as  the  mucous  membrane 
shares  in  the  general  pallor  of  death. 
Soft,  semipurulent,  or  viscous  exudation 
is  usually  found  covering  to  some  extent 
the  membrane.  In  some  cases  the  trachea 
and  bronchi  are  also  affected  ;  and  the 
lungs  are  congested,  or  even  pneumonic. 

The  diagnosis  of  acute  catarrhal  laryn- 
gitis is  not .  difficult.  It  may  be  distin- 
guished from  croup  and  diphtheria  by  the 
absence  of  the  false  membranes  and 
fibrinous  exudations  which  characterize 
these  maladies  ;  and  from  croup  especial- 
ly by  the  difficulty  in  swallowing,  and  the 
early  alteration  or  extinction  of  the  voice. 
In  croup  swallowing  is  usually  easy  ;  the 
voice  is  often  but  little  affected;  the 
breathing  is  "  stridulous,"  and  the  cough 
has  a  peculiar  ringing  "brassy"  sound.1 

Laryngitis  may  be  distinguished  from 
the  first  effects  of  a  foreign  body  in  the 
air  passages  by  the  sudden  severity  with 
which  in  the  latter  case  the  dyspnoea 
comes  on,  the  periods  of  intermission 
which  occur,  and  the  absence  of  premoni- 
tory febrile  disturbance.  The  difficulty 
of  breathing  caused  by  the  presence  of  a 
foreign  body  is  usually  most  marked  dur- 
ing expiration.  The  reverse  is  the  case 
in  laryngitis.2 

In  cynanche  tonsillaris  respiration  is  of- 
ten obstructed.  But  the  cause  of  obstruc- 
tion is  at  once  manifest  on  inspecting  the 
fauces.  In  laryngitis,  on  the  other  hand, 
the  amount  of  swelling  in  the  upper  part 
of  the  throat  (if  even  any  exists)  is  alto- 
gether insufficient  to  account  for  the  ex- 
treme difficult}'  of  breathing  and  swallow- 
ing, and  the  alteration  or  extinction  of 
the  voice.  It  must  be  borne  in  mind, 
however,  that  laryngitis,  or  at  any  rate 
oedema  of  the  larynx,  may  coexist  with 
inflammation  of  the  tonsils  and  mucous 
membrane  of  the  fauces  and  pharynx. 

In  simple  pharyngitis  there  is  little  or 
no  dyspnoea  ;  but  swallowing  is  painful 
and  difficult,  and  pain  is  felt  when  the 
larynx  is  pressed  backwards. 

The  course  of  acute  catarrhal  laryngitis 
is  usually  rapid.  Its  duration  depends 
upon  the  intensity  of  the  inflammation, 
the  constitution  of  the  patient,  and  the 
nature  and  efficacy  of  the  treatment 
adopted.  If  unchecked  it  often  proves 
fatal  on  the  fourth  or  fifth  day,  and  some- 
times much  more  speedily.  The  cele- 
brated General  Washington  died  of  this 
disease   within    twenty-four   hours.      Sir 

1  See  the  article  on  Croup  and  Diphtheria. 

2  See  chapter  on  Foreign  Bodies  in  the  Air 
Passages.     Vol.  i.,  p.  705. 
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Thomas  Watson  alludes  to  an  instance  in 
which  a  fatal  result  ensued  in  twelve 
hours.1 

Mr.  Gray  mentions  the  case  of  a  man  who 
was  "admitted  into  St.  George's  Hospital 
complaining  merely  of  sore  throat.  He 
walked  into  the  hospital,  and  seemed  in  such 
good  health  that  he  would  not  have  been  ad- 
mitted, but  for  the  circumstance  of  his  having 
come  some  distance  from  the  country.  About 
three  hours  after  his  admission,  the  house 
surgeon  was  summoned  in  all  haste  to  see  him, 
as  he  was  said  to  be  dying  of  suffocation.  He 
went  immediately,  but  found  the  patient 
quite  dead.  Post-mortem  examination  re- 
vealed all  the  evidences  of  laryngitis,  super- 
vening apparently  upon  inflammation  of  the 
pharynx  ;  but  it  was  especially  remarked, 
that  the  chink  of  the  glottis  was  not  much 
narrowed  from  oedema.  In  this  case  there 
can  be  no  doubt  that  death  was  produced  by 
spasmodic  contraction  of  the  muscles  of  the 
glottis.2 

In  some  instances,  however,  the  mal- 
ady runs  a  less  rapid  course,  and  the  pa- 
tient survives  until  the  eighth  or  ninth 
day.  In  others,  and  these  happily  not  a 
few,  the  inflammation  subsides  either 
spontaneously,  or  as  the  result  of  treat- 
ment. In  such  cases  the  effects  may  dis- 
appear almost  altogether  with  compara- 
tive rapidity,  or  the  malady  may  assume 
a  chronic  form. 

Treatment. — The  treatment  requisite  de- 
pends upon  the  severity  of  the  malady, 
and  the  stage  it  may  have  reached. 
Measures  which  are  urgently  demanded 
in  some  cases  are  in  others  unnecessary, 
and  even  dangerous.  And  the  mode  of 
treatment  that  might  be  most  efficacious 
at  the  onset  of  the  malady,  if  adopted  too 
late,  may  only  hasten  the  fatal  termina- 
tion. 

In  the  earlier  stages,  and  in  cases  in 
which  the  symptoms  are,  comparatively 
mild,  perfect  quiet  in  a  warm  moist  at- 
mosphere [pellets  of  ice  allowed  to  melt 
in  the  mouth  from  time  to  time  ;  a  cold 
compress  over  the  anterior  portion  of  the 
neck],  soothing  inhalations  either  of  sim- 
ple or  medicated  steam  or  spray,  and  the 
administration  of  salines,  with  perhaps 
antinionials  and  tincture  of  aconite  or 
some  sedative,  according  to  circumstances, 
constitute  the  treatment  requisite.  But 
in  all  cases  careful  watching  is  necessary ; 
for  dangerous  symptoms  may  supervene 
at  any  time,  and  even  almost  suddenly. 

In  the  more  severe  forms  of  the  mal- 
ady, similar  but  more  energetic  measures 
must  be  rigorously  enforced.  Soothing 
inhalations  may  still  be  advantageously 
employed,  but   their  use  must  be  more 

Op.  cit.,  vol.  i.,  p.  8.33. 
See  the  first  edition  of  this  work.     Vol. 
iii.,  p.  226. 


constant.  Antimony  and  tincture  of  aco- 
nite in  small  but  frequently  repeated 
doses  should  be  administered,  especially 
in  cases  in  which  there  is  much  general 
inflammatory  fever.1  Free  mercurializa- 
tion  has  been  strongly  advocated,  but  its 
efficacy  appears  doubtful ;  and  much  pre- 
cious time  may  be  lost  before  the  system 
can  be  affected.  General  bloodletting,  so 
highly  lauded  in  past  times  in  the  treat- 
ment of  this  disease,  may  be  resorted  to 
in  the  earlier  stages.  But  satisfactory 
evidence  in  favor  of  this  proceeding  is 
altogether  wanting.  Sir  Thomas  Watson 
says  : — 

"When  there  is  high  inflammatory  fever 
present,  and  the  skin  is  hot,  and  the  pulse 
firm  and  full,  and  the  cheeks  red,  and  the 
lips  florid,  you  may  bleed  your  patient  with 
decision  and  advantage.  But  if  his  powers 
are  beginning  to  sink  under  the  poisonous 
influence  of  imperfectly  aerated  blood,  if  his 
skin  be  cold  or  even  cool,  his  face  pale  or 
leaden,  his  lips  blue,  his  pulse  small  and 
feeble,  his  mind  wavering,  you  will  do  no 
good  by  bloodletting  :  nay,  you  will  increase 
the  debility  which  already  exists,  and  hasten 
the  fatal  catastrophe."2 

The  instances,  however,  which  Sir  T. 
Watson  quotes,  tell  as  much  against,  as 
in  favor  of  general  bloodletting.  And 
indeed  it  would  appear  that  more  air  in 
the  lungs  is  required,  rather  than  less 
blood  in  the  system.  Local  bloodletting 
by  means  of  leeches  to  the  neck  or  upper 
part  of  the  chest,  or  cupping  to  the  nape 
of  the  neck,  may  sometimes  prove  bene- 
ficial. So  also  may  blisters  or  milder 
counter-irritants  ;  but  these  should  not 
be  applied  immediately  over  the  larynx. 

When  the  mucous  membrane  is  so  swol- 
len as  to  impede  respiration  and  swallow- 
ing to  a  serious  extent,  scarification  by 
means  of  a  sharp-pointed  guarded  bis- 
toury, or  some  specially  designed  instru- 
ment, is  often  followed  by  speedy  relief. 

A  somewhat  remarkable  case  illustrating 
the  effects  of  this  method  of  treatment  came 
under  my  observation  in  December,  1866.  A 
gentleman  residing  in  Essex,  fancying  he 
heard  poachers  in  the  neighborhood,  got  up 
in  the  middle  of  the  night,  went  out  carelessly 
dressed,  and  concealed  himself  for  two  or  three 
hours  in  a  ditch.  The  next  morning  he  was 
seized  with  all  the  symptoms  of  intense  laryn- 
gitis ;  and  he  died  suffocated  within  eighteen 

1  The  following  formula  may  be  recom- 
mended:— Vin.  antim.  tart.  ~n\  ij  to  v\  iij, 
tinct.  aconiti  TT|_  j  to  TT^  ij,  liq.  ammon.  ace- 
tat.  3ss  ;  to  be  taken  in  water  or  camphor 
julep  every  quarter  of  an  hour  or  every  half- 
hour,  until  some  obvious  effect  on  the  circu- 
lation, etc.,  is  produced,  and  then  to  be  con- 
tinued less  frequently. 

2  Op.  cit.,  p.  835. 
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hours.  Three  days  afterwards  the  brother  of 
this  gentleman,  depressed  in  spirits,  and 
fatigued,  and  almost  exhausted,  was  exposed 
for  some  time  to  cold  and  wet.  In  the  even- 
ing he  was  attacked  by  symptoms  similar  to 
those  from  which  his  brother  had  suffered. 
The  next  morning  I  saw  him  in  consultation 
with  his  medical  attendant,  Mr.  Jordison,  of 
South  Ockenden.  The  soft  palate,  uvula, 
and  pillars  of  the  fauces  were  acutely  in- 
flamed, and  very  much  swollen  and  cedema- 
tous.  The  epiglottis  and  aryteno-epiglotti- 
dean  folds  were  in  a  similar  condition.  The 
patient's  suffering  was  extreme  ;  breathing 
was  carried  on  with  great  difficulty  ;  swal- 
lowing was  impossible.  I  at  once  freely  scari- 
fied the  affected  parts  by  a  number  of  punc- 
tures and  small  incisions,  and  caused  the  pa- 
tient to  inhale  the  steam  of  hot  water.  A 
considerable  quantity  of  serous  or  seropuru- 
lent  exudation  with  some  blood  was  dis- 
charged. In  the  course  of  half  an  hour  the 
breathing  was  much  relieved,  and  swallow- 
ing was  accomplished  without  any  great  dif- 
ficulty. The  swelling  of  the  parts  rapidly 
subsided,  and  the  next  day,  when  I  saw  him 
again,  the  patient  could  breathe  and  swalt&w 
with  comparative  ease — indeed,  almost  natu- 
rally— but  he  still  suffered  from  considerable 
general  distress,  and  symptoms  of  pericardi- 
tis were  recognized.  Death  took  place  twelve 
hours  after  my  visit,  or  about  sixty  hours 
from  the  commencement  of  the  attack.  Post- 
mortem examination  revealed  the  most  in- 
tense inflammation  of  the  whole  pericardium 
I  have  ever  seen.  But  the  extent  to  which 
the  faucial  and  laryngeal  mucous  membranes 
had  recovered  their  natural  condition  and  ap- 
pearance was  very  remarkable. 

Sir  G.  ~D.  Gibb  (following  Dr.  Horace 
Green)  strongly  advocates  the  applica- 
tion of  a  solution  of  nitrate  of  silver  (three 
or  four  scruples  to  an  ounce  of  water)  in 
cases  of  acute  laryngitis.  The  application 
may  be  made  by  means  of  a  full  bellied 
camel's-hair  brush  on  a  curved  aluminium 
wire  stem,  or  by  "  the  laryngeal  fluid  pul- 
verizer." "  The  effect  of  this  proceeding 
is  some  considerable  amount  of  burning 
heat,  associated  with  comparatively  little 
spasm,  and  sometimes  dyspnoea,  the  last 
two  persisting  for  may  be  a  few  seconds 
only.  .  .  .  The  relief  experienced,  and 
the  amelioration  in  the  general  symptoms, 
is  observed  in  periods  ranging  from  half 
an  hour  to  four  hours,  and  the  dyspnoea 
subsides  very  speedily.'" 

If,  as  too  often  happens,  the  malady 
advances  in  spite  of  all  such  measures  as 
those  above  suggested,  or  if  the  difficulty 
of  breathing  is  too  urgent  to  admit  of 
their  adoption,  tracheotomy  must  be  at 
once  performed.  In  no  class  of  cases 
probably  is  the  value  of  tracheotomy  as  a 
life-saving  operation  more  obvious  and 
more  pronounced.     No  definite  rule  can 

1  On  Diseases  of  the  Throat  and  Windpipe, 
by  G.  D.  Gibb,  M.D.,  2d  edition,  p.  196. 


be  laid  down  as  to  the  period  at  which  it 
may  be  desirable  to  operate.  The  sur- 
geon must  decide  in  each  case  when  the 
proper  moment  has  arrived,  and  must  not 
hesitate  to  urge  in  the  strongest  terms  the 
importance  of  every  minute.  There  is  far 
greater  danger  in  delaying  the  operation 
too  long,  than  in  performing  it  unneces- 
sarily early.  The  operation  itself,  if 
properly  performed,  is  attended  by  little 
or  no  risk.1  But  it  affords  immediate  re- 
lief from  the  direst  suffering.  It  obviates 
altogether  the  recurrence  of  those  frightful 
paroxysms  of  dyspnoea,  in  any  one  of 
which  the  patient  may  die  suffocated.  It 
affords  perfect  repose  to  the  suffering 
parts,  and  saves  them  from  the  irritation 
of  the  hard-drawn  breath.  It  thus  allows 
opportunity  for  the  subsidence  of  inflam- 
matory action,  and  the  absorption  of 
effused  material.  It  may  not  cure,  but  if 
performed  in  time,  it  certainly  ensures  a 
period  of  safety  and  freedom  from  distress, 
during  which  the  cure  may  be  effected  by 
natural  processes.2  Further,  in  acute 
laryngitis  the  obstruction  to  respiration 
is,  as  a  rule,  confined  to  the  larynx  itself, 
and  the  parts  below  are  rarely  affected  to 
any  serious  extent :  the  malady  runs  a 
rapid  course,  and  under  favorable  circum- 
stances subsides  almost  as  quickly  as.  it 
arises.  Hence,  not  only  is  immediate  re- 
lief almost  absolutely  certain,  but  there  is 
little  probability  that  the  canula  need  be 
retained  longer  than  a  few  days  at  the 
outside.  While  fully  impressed  Avith  the 
danger  of  delay,  the  surgeon  must  never- 
theless bear  in  mind  that  until  the  patient 
is  actually  dead  it  can  never  be  too  late  to 
attempt  the  operation.  And  even  if  it 
should  seem  that  the  last  bi'eath  has  just 
been  drawn,  the  operation  should  still  be 
completed,  and  persevering  efforts  made  to 
restore  life  by  artificial  respiration.  Suc- 
cess has  crowned  such  efforts  in  cases  in 
which  the  general  powers  have  not  been  too 
far  exhausted  by  slow  asphyxiation.  [In 
the  editor's  practice  he  has  restored  res- 
piration by  insufflation  through  a  catheter 
passed  into  an  artificial  opening  into  the 
trachea,  made  fully  four  minutes  after 
apparent  death.  Other  similar  rescues 
have  been  reported,] 

Chronic  Catarrhal  Laryngitis  rarely  oc- 
curs except  as  the  result  of  one  or  more 
attacks  of  acute  or  subacute  inflammation. 

1  See  an  essay  by  the  present  author  :  On 
Some  of  the  Difficulties  and  Dangers  of  Tra- 
cheotomy, in  the  Practitioner,  April,  1869. 

2  Out  of  49  cases  of  tracheotomy  for  acute 
laryngitis  of  this  kind  which  have  come  under 
my  observation,  or  of  which  I  have  collected 
particulars,  life  was  saved  in  30,  and  death 
ensued  in  19.  In  many  of  the  fatal  cases  the 
operation  was  obviously  performed  too  late  ; 
hence  the  result. 
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As  such,  however,  it  is  a  comparatively 
common  affection.  In  this  respect  it 
differs  remarkably  from  "Chronic  Gland- 
ular Laryngitis"  or  '•Follicular  Disease 
of  the  Larynx,"  which,  as  a  rule,  is  not 
preceded  by  any  acute  inflammatory 
symptoms,  but  on  the  contrary  is  chronic 
in  cbaracter  throughout  its  whole  course. 

Chronic  catarrhal  laryngitis  is  much 
more  frequently  met  with  among  adult 
males  than  among  females  or  children. 
This  is  due  in  great  measure,  no  doubt, 
to  the  more  constant  exposure  to  vicissi- 
tudes of  weather  to  which  men  are  subject, 
as  well  as  to  the  greater  demands  made 
upon  their  respiratory  and  vocal  organs 
from  the  nature  of  their  occupations.  It 
often  results  in  cases  in  which  the  acute 
symptoms  have  not  been  very  severe  ;  or 
in  which  they  have  subsided  so  far  as  to 
permit  the  patients  to  resume,  without  im- 
mediate inconvenience,  their  usual  habits 
before  the  actual  structural  lesions  have 
been  sufficiently  repaired.  Hence  the 
necessity  for  continued  rest,  watchfulness, 
and  judicious  treatment  during  convales- 
cence from  acute  catarrhal  laryngitis,  even 
though  the  symptoms  may  have  been  com- 
paratively mild.  It  need  scarcely  be  re- 
marked that  when  once  the  chronic  affec- 
tion is  established,  and  so  long  as  it 
continues,  the  patient  is  especially  liable 
to  a  recurrence  of  acute  attacks,  any  one 
of  winch  may  be  fraught  with  danger. 

The  symptoms  of  chronic  catarrhal 
laryngitis  are: — hoarseness,  want  of  tone, 
or  some  other  unnatural  condition  of  the 
voice ;  a  sense  of  effort  during  speaking 
(especially  if  at  all  prolonged),  and  of 
fatigue  afterwards;  frequent  desire  "to 
clear  the  throat  ;"  and  more  or  less  fre- 
quent cough,  accompanied  by  occasional 
but  scanty  expectoration  of  thick,  grayish, 
opaque,  or  semipurulent  mucus.  A  gene- 
ral sense  of  discomfort  is  sometimes  ex- 
perienced, but  there  is  no  pain  in  the 
part ;  nor  is  there  any  marked  tenderness 
on  pressure.  Tranquil  respiration  is,  as 
a  rule,  performed  easily,  and  without  the 
characteristic  whistling  or  throttling 
sound  emitted  during  inspiration  in  acute 
laryngitis.  Forced  respiration,  however, 
is  sometimes  accompanied  by  unnatural 
sounds,  which  may  be  readily  heard  by 
means  of  a  stethoscope  placed  over  the 
larynx  or  trachea.  The  cough  is  no 
longer  "tearing"  and  painful,  nor  harsh, 
ringing,  and  "brassy"  as  in  the  acute 
stages  :  though  often  hoarse,  and  some- 
what sonorous,  it  is  not  distressing,  and 
suffocative  paroxysms  very  rarely  if  ever 
occur.     Deglutition  is  easy  and  painless. 

Thus  it  would  appear  that  there  is 
nothing  absolutely  distinctive  in  the 
symptoms  of  chronic  catarrhal  laryngitis  ; 
for  very  similar  symptoms  are  associated 
with  other  totally  different  conditions  to 


be  hereafter  discussed.  Nevertheless,  it 
is  very  important  that  a  correct  diagnosis 
should  be  made,  inasmuch  as  the  treat- 
ment requisite,  as  well  as  the  probable 
issue,  may  differ  very  materially  from 
what  would  be  indicated  in  at  any  rate 
some  of  the  other  affections  alluded  to. 

On  laryngoscopical  inspection  the  mu- 
cous membrane  of  the  larynx  is  seen  to  be 
thickened  and  unnaturally  red,  and  cov- 
ered here  and  there  by  patches  of  grayish 
opaque  mucus.  The  thickening  and  red- 
ness may  be  either  more  or  less  uniform,  or 
irregular  and  much  more  pronounced  in 
some  parts  than  in  others.  In  order  of 
frequency  the  posterior  aspect  of  the  epi- 
glottis, the  aryteno-epiglottidean  folds,  the 
inter-arytenoid  fold,  the  anterior  aspect  of 
the  epiglottis,  the  false  vocal  cords,  and 
the  true  vocal  cords,  are  the  parts  usually 
affected.  In  general  terms,  the  acute  in- 
flammatory attack  is  most  frequently  fol- 
lowed by  chronic  after-effects  in  those 
parts  which  are  naturally  most  vascular, 
and  most  abundantly  supplied  with  glan- 
dular structures.  Ulcers  are  very  rarely 
seen,  but  sometimes  small  superficial  cica- 
trix-like  patches  may  be  observed  ;  and 
occasionally  even  a  dilated  bloodvessel  or 
two  may  be  noticed  ramifying  in  the 
mucous  membrane. 

The  alteration  of  the  voice  does  not  bear 
any  definite  relation  to  the  extent  to  which 
the  true  vocal  cords  are  affected.  There 
may  be  considerable  hoarseness,  or  partial 
or  even  complete  loss  of  voice,  in  cases  in 
which  the  vocal  cords  themselves  are 
found  on  examination  to  be  almost  or 
altogether  healthy  in  appearance.  In  such 
cases  the  explanation  may  be  due  either 
to  the  swollen  condition  of  the  neighbor- 
ing parts,  which  may  mechanically  pre- 
vent the  due  approximation  and  tension 
of  the  true  vocal  cords,  or  may  deaden  or 
modify  the  sound  produced  by  their  vibra- 
tion ;  or  it  may  be  that  the  surrounding 
infiltration,  or  some  other  effect  of  the  in- 
flammatory process,  may  hamper  or  other- 
wise interfere  with  the  necessary  action  of 
the  muscles.  Whatever  may  be  the  ex- 
planation in  any  particular  case,  laryn- 
goscopy has  amply  proved  ("contrary  to 
what  was  formerly  supposed)  that  the  voice 
may  be  more  or  less  obviously  altered  in 
character,  or  impaired  in  power,  although 
the  true  vocal  cords  retain  their  integrity 
and  healthy  appearance.  The  converse 
is  also  true.  The  vocal  cords  may  be 
visibly  affected  to  some  extent  in  various 
different  ways,  as  hei'eafter  indicated, 
without  any  very  serious  detriment  to  the 
speaking,  if  not  to  the  singing  voice. 

The  course  and  duration  of  chronic  ca- 
tarrhal laryngitis  vary  greatly  in  different 
cases.  Sometimes  it  subsides  spontane- 
ously in  the  course  of  two  or  three  weeks 
or  more.     Sometimes,  especially  if  neg- 
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lected,  it  remains  obstinately  persistent ;  \ 
and  more  or  less  permanent  thickening  or 
hypertrophy  (so  called)  of  the  mucous 
membrane  results.  As  a  general  rule, 
however,  it  is  amenable  to  treatment.  In 
some  cases  of  long  standing,  warty  growths 
become  developed.  In  otbers  tracheal, 
bronchial,  or  pulmonary  complications 
arise.  In  all  cases  there  is  great  liability 
to  fresh  attacks  of  acute  or  subacute  in- 
flammation. 

Treatment. — The  treatment  most  likely 
to  prove  successful  in  simple  catarrhal 
laryngitis,  which  has  become  chronic  in 
character,  depends  somewhat  upon  the 
stage  the  malady  may  have  reached,  and 
the  severity  of  the  symptoms.  It  rarely 
happens,  however,  that  any  other  than 
local  measures  are  requisite,  or  indeed 
beneficial,  except  in  so  far  as  they  may  tend 
to  the  improvement  of  the  general  health 
and  strength.  But  in  all  cases  it  is  desira- 
ble, and  in  some  absolutely  necessary,  to 
insist  upon  the  importance  of  affording  to 
the  suffering  parts  as  much  rest,  ancl^as 
little  excitement  and  irritation,  as  may  be 
practicable.  All  unnecessary  exertions 
of  the  vocal  and  respiratory  organs  must 
for  a  time  be  avoided.  The  most  com- 
plete rest  possible  can  only  be  ensured  by 
tracheotomy :  and  sometimes  resort  to 
this  operation  may  be  advisable  even  in 
the  absence  of  any  very  acute  symptoms. 
[The  writer  of  these  notes  is  unable  to 
endorse  the  foregoing  recommendation  of 
tracheotomy  in  this  affection,  unless  it  be 
demanded  by  urgent  dyspnoea  threatening 
suffocation.] 

In  the  earlier  stages,  the  warm  sooth- 
ing vapor  inhalations,  so  beneficial  during 
the  period  of  acute  inflammation,  must 
be  replaced  by  more  or  less  frequently  re- 
peated applications  of  astringent  solu- 
tions, either  in  the  form  of  spray  or  by 
•  the  brush.  .  In  a  large  proportion  of  cases 
'the  inhalation  of  the  spray  of  weak  solu- 
tions of  alum,  tannic  acid,  [sulphate  of 
zinc,  sulpho-carbolate  of  zinc],  or  perchlo- 
ric! e  of  iron,  or  chloride  of  zinc  four  or  five 
times  a  day — or  even  of  common  salt,  chlo- 
ride of  ammonium,  or  chlorate  of  potash 
■ — is  all  that  is  necessary.  Sometimes, 
however — and  indeed  I  believe  in  all 
cases  according  to  some  authorities — it  is 
better  to  resort  at  once  to  the  application 
of  a  strong  solution  of  nitrate  of -silver  (3j 
to  3j  of  water)  by  means  of  the  brush,  or 
sponge  probang 

In  the  more  advanced  stages,  when  the 
affection  has  become  decidedly  chronic  in 
character,  and  all  reasonable  hope  of 
spontaneous  subsidence,  or  of  improve- 
ment under  milder  treatment  has  passed 
away,  the  efficiency  of  the  application  of 
the  nitrate  of  silver  solution  is  most 
marked.  The  whole  surface  of  the  inte- 
rior of  the  larynx  may  be  wiped  round 


with  the  brush  ;  or  by  aid  of  the  laryngo- 
scope the  application  may  be  limited  to 
those  parts  only  which  are  especially  af- 
fected. If  the  sponge  is  used,  as  origi- 
nally recommended  by  Dr.  Horace  Green, 
precision  of  application  is  of  course  im- 
possible [unless  a  small  fragment  of 
sponge,  firmly  secured  to  a  proper  holder, 
is  employed]  ;  but  the  spasmodic  contrac- 
tion excited  may  serve  to  squeeze  from 
the  sponge  a  considerable  quantity  of  the 
solution,  which  may  become  diffused  over 
the  whole  surface.  But,  as  before  stated, 
the  brush  is  far  preferable  to  the  sponge. 
The  application  is  easily  made  in  accord- 
ance with  the  directions  already  given. 

The  spasmodic  distress,  sometimes 
though  not  always  produced,  very  speedily 
subsides.  The  good  effects  are  almost  im- 
mediately perceptible,  but  are  by  no 
means  transient.  In  some  cases  the  ap- 
plication seems  to  act  almost  like  a  charm  ; 
and  the  voice,  which  before  was  painfully 
hoarse,  is  rendered  at  once  comparatively 
natural  in  tone.  The  application  should  be 
repeated  once  daily,  on  alternate  days,  or 
less  often,  according  to  circumstances, 
until  the  cure  is  complete.  At  intervals 
betwreen  the  applications  frequent  inhala- 
tions of  the  spray  of  solutions  of  common 
salt,  chloride  of  ammonium,  or  alum  may 
be  recommended.  Small  blisters  may 
sometimes  be  advantageously  applied 
over  the  larynx  ;  or  counter-irritation  may 
be  kept  up  by  means  of  the  strong  tinc- 
ture of  iodine. 

In  cases  of  very  long  standing,  and 
especially  in  those  in  which  the  tracheal 
and  bronchial  mucous  membranes  are 
also  affected  by  chronic  catarrhal  inflam- 
mation, inhalations  of  balsamic  and  tere- 
binthinate  vapors  often  prove  very  bene- 
ficial. Turpentine,  tar,  the  balsams  of 
Tolu,  Peru,  and  Canada,  or  their  alco- 
holic solutions,  gum  benzoin  or  benzoic 
acid,  and  other  similar  substances,  may 
be  mixed  (singly  or  in  combination)  with 
hot  water  in  an  appropriate  vessel,  and 
the  vapor  may  be  inhaled  from  time  to 
time.  Dr.  Symonds  recommends  that 
substances  of  this  kind  should  be  mixed 
with  pether  or  pyro-acetic  spirit  in  a  wide- 
mouthed  bottle,  from  which  the  inhala- 
tion ma}'  be  made.1  Another  method 
consists  in  keeping  the  atmosphere  of  the 
room,  in  which  the  patient  may  be,  con- 

1  The  following  formula  are  given  :  iEther 
^j,  benzoic  acid  giv,  Peruvian  balsam  gij , 
mix.  2.  Pyro-acetic  spirit  §ss,  aether  sss, 
benzoic  acid  ^iv,  balsam  of  Peru  gij  ;  mix. 
3.  JEther  jSjss,  spirits  of  turpentine  §SS,  ben- 
zoic acid  5iv  !  balsam  of  Tolu  5iJ  !  mix<  4. 
iEther  gvj,  pyro-acetjc  acid  3i.j  ;  mix.  The 
warmth  of  the  hand  is  sufficient  for  volatiliz- 
ing these  mixtures. — Therapeutical  Memo- 
randa, by  J.  A.  Symonds,  M.D.,  British  Medi- 
cal Journal,  May,  1868,  p.  448. 
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stantly  impregnated  with  the  remedial 
vapors,  either  by  heating  portions  of  the 
balsamic  substances  over  a  spirit  lamp, 
or  by  putting  them  upon  hot  coals.  This 
method  is  especially  recommended  by 
Trousseau  and  Pidoux,  who  state  that  by 
its  persevering  adoption  cases  of  chronic 
laryngitis  have  been  cured  which  had  not 
been  benefited  by  interrupted  inhala- 
tions.1 The  same  authors  also  refer  to 
the  good  effects  sometimes  produced  by 
the  empyreumatic  oil  of  burning  paper 
("l'huile  de  papier"),  and  recommend 
the  inhalation  of  the  smoke  of  cigarettes 
of  paper,  either  plain  or  imbued  with 
some  arsenical  or  other  medicinal  solu- 
tion.2 

Tar  water  may  be  inhaled  in  the  form 
of  spray;  so  also  may  weak  solutions  of 
chloride  of  zinc,  nitrate  of  silver,  etc. 
But  these  saline  solutions  appear  to  be 
less  efficacious  in  cases  of  the  class  now 
under  discussion  than4n  those  which  are 
more  recent,  and  in  which  the  morbid 
condition  of  the  mucous  membrane  is  less 
extensive,  and  less  confirmed  in  character. 

Internal  remedies  sometimes  prove 
useful,  especially  such  as  are  indicated  in 
catarrhal  affections  of  the  respiratory 
mucous  membranes  generally,  as  for  ex- 
ample, decoction  of  senega  with  ammonia, 
the  various  balsams,  chloride  of  ammo- 
nium with  tonics,  etc. 

[The  habitual  use  of  cold  compresses  at 
night  is  often  very  advantageous.  It  is 
sometimes  advisable  to  bathe  the  anterior 
portion  of  the  neck  with  dilute  spirit  of 
turpentine,  or  spirit  of  camphor,  before 
applying  the  compress.] 

Men  who  are  subject  to  catarrhal  and 
other  chronic  affections  of  the  larynx 
should  wear  their  beards  ;  and  women 
should  be  advised  to  take  due  precaution 
for  the  protection  of  their  necks,  espe- 
cially when  they  are  exposed  to  cold,  or 
to  vicissitudes  of  temperature. 

Chronic  Glandular  Laryngitis. 
Follicular  Disease  of  the  Lar- 
ynx.   Dysphonia  Clericorum. 

Chronic  Glandular  Laryngitis  is  a  com- 
paratively common  affection.3  It  is  most 
frequently,  but  by  no  means  solely,  met 

1  Traite  de'Therapeutique,  par  Trousseau 
et  Pidoux.     Vol.  ii.,  p.  840.     Paris,  1869. 

a  Ibid.,  vol.  i.,  p.  172. 

3  This  affection  appears  to  have  been  first 
accurately  and  fully  described  by  Dr.  Horace 
Green,  of  New  York,  to  whom  also  is  due  the 
credit  of  having  especially  taught  and  insist- 
ed upon  the  proper  method  of  treating  this 
and  other  affections  of  the  larynx  by  the  topi- 
cal application  of  solutions  of  nitrate  of  silver, 
etc.  See  a  Treatise  on  Diseases  of  the  Air 
Passages,  by  Horace  Green,  M.D.,  New  York, 
1846. 


with  among  those  who  are  subject  from 
time  to  time  to  continuous  exertion  of  the 
voice,  as  clergymen,  barristers,  singers, 
and  others.  It  essentially  consists  in 
more  or  less  general  enlargement  and 
hypertrophy  of  the  glandules  and  follicles 
of  the  laryngeal  mucous  membrane,  the 
result  of  an  inflammatory  condition  which 
usually  commences  very  insidiously,  and 
always  progresses  very  slowly.  It  is 
often,  but  not  invariably,  associated  with 
a  similar  affection  of  the  faucial,  naso- 
pharyngeal, and  pharyngeal  mucous 
membranes. 

The  most  frequent  cause  probably  is, 
as  already  indicated,  continuous  exertion 
of  the  voice.  It  is  obvious  that  in  pro- 
longed speaking,  reading,  or  singing,  the 
demands  made  upon  the  vocal  organs  are 
not  only  greater  than  during  ordinary 
conversation,  but  also  in  some  degree 
different.  In  ordinary  conversation  the 
parts  are  subject  to  no  great  strain  ;  and 
more  or  less  frequent  intervals  of  rest  are 
afforded,  during  which  the  mucous  mem- 
brane can  recover  its  normal  condition. 
But  in  the  continuous  and  strong  exertion 
of  the  voice  constantly  made  by  public 
speakers  and  singers,  the  mucous  mem- 
brane is  especially  liable  to  become  irri- 
tated by  the  forcible  contact,  and  rapid 
passage  over  it,  of  cold  dry  air  drawn  in 
at  each  inspiration  through  the  mouth, 
and  not  warmed  and  moistened  by  pass- 
ing through  the  nasal  fossse.  To  allay 
the  irritation  and  mitigate  the  dryness 
thus  produced,  the  mucous  follicles  are 
stimulated  to  increased  activity,  and  for 
a  time  are  able  to  secrete  a  sufficient 
quantity  of  mucus  for  the  lubrication  of 
the  surface.  Ultimately  they  are  liable 
to  become  inflamed  and  hypertrophied. 
Further,  it  is  worthy  of  note  that  the 
mucous  membrane  covering  the  arytenoid 
cartilages,  and  immediately  adjoining 
parts,  is  more  rich  in  glandular  structures 
than  any  other  portion  of  the  laryngeal 
mucous  membrane.  Now  this  part  is 
constantly  subject  to  a  very  great  extent 
of  motion,  and  also,  perhaps,  to  consid- 
erable strain,  during  forced  vocalization. 
And  thus  its  glands  are  especially  liable 
to  be  stimulated  to  increased  activity ; 
and  the  morbid  condition  under  discus- 
sion may  eventuate. 

It  is  important  to  bear  in  mind,  how- 
ever, that  chronic  glandular  .  laryngitis 
may,  and  indeed  often  does,  occur  in 
persons  who  have  not  been  subject  to  any 
such  continuous  vocal  exertions  as  those 
above  referred  to.  In  such  cases  expo- 
sure to  cold  and  fog  (especially  if  there 
is  any  obstruction  of  the  nose),  and  the 
constant  inspiration  of  air  charged  with 
irritating  fumes  or  particles,  appear  to  be 
the  most  frequent  causes.  Gibb  states 
that  he  has  seen  this  malady  "in  a  very 
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ture.  It  is  to  some  extent  due  to  in- 
creased deposit  of  tubercular  material  as 
well  as  to  inflammatory  infiltration.  The 
false  and  true  vocal  cords,  as  a  rule,  be- 
come implicated  only  at  a  still  later  pe- 
riod, and  usually  on  one  side  first.  The 
false  vocal  cords  partake  of  the  general 
thickening,  and  often  hide  the  true  vocal 
cords  ;  and  these  latter  lose  their  clear- 
ness and  brilliancy.  As  the  malady  ad- 
vances, ulceration  occurs  in  one  part  or 
other,  and  usually  first  on  the  posterior 
aspect  and  lower  part  of  the  epiglottis. 
At  or  about  this  period  the  voice  becomes 
hoarse ;  breathing  is  carried  on  with  a 
sense  of  effort,  and  sometimes  with  diffi- 
culty and  pain  ;  the  cough  (before  rare, 
and  indeed  often  little  more  than  a  more 
or  less  frequent  "hemming")  becomes 
constant,  and  sometimes  painful  ;  the  ex- 
pectoration is  increased  in  quantity,  and 
somewhat  changed  in  character,  becom- 
ing yellowish,  and  occasionally  slightly 
streaked  with  blood  ;  and  sometimes,  ac- 
cording to  the  position  of  the  ulceration, 
there  is  pain  in  swallowing.  So  long  as 
the  ulceration  is  confined  to  the  posterior 
surface  of  the  epiglottis,  swallowing  is 
easy  ;  but  when  the  edges,  upper  border, 
and  anterior  surface  of  the  epiglottis,  and 
especially  the  glosso-epiglottidean  folds" 
are  implicated,  swallowing  becomes  pain- 
ful. The  ulcerative  process,  after  it  has 
once  commenced,  goes  on ;  slowly  it  may 
be,  but  surely  nevertheless.  It  extends 
gradually,  not  only  superficially,  but  also 
in  depth.  Fresh  centres  of  ulceration 
often  appear,  and  b}^  and  by  the  deeper 
structures,  areolar  tissue,  cartilages,  etc., 
become  involved,  and  in  turn  destroyed. 
Inflammatory  swelling  and  oedema  of  the 
surrounding  parts  supervene.  When  the 
perichondrium  is  attacked  the  subjacent 
cartilage  may  either  share  in  the  ulcera- 
tion and  become  gradually  eaten  away,  as 
frequently  happens  to  a  greater  or  less 
extent  with  the  epiglottis  ;  or  it  may  be- 
come partially  or  wholly  necrotic,  and 
may  give  rise  to  the  formation  of  an  ab- 
scess, in  the  midst  of  which  the  necrosed 
portions  may  remain  for  a  longer  or 
shorter  period.  The  arytenoid  cartilages 
appear  to  be  most  frequently  and  earliest 
liable  to  become  necrotic  ;  next,  the  cri- 
coid cartilage.  The  thyroid  is  compara- 
tively rarely  affected  in  this  way.  It 
would  seem  that  before  becoming  ne- 
crosed the  cartilage  generally  undergoes 
a  process  of  calcification.  Concomitantly 
with  these  morbid  changes,  the  expecto- 
ration becomes  abundant  and  purulent ; 
the  voice  is  lost ;  breathing  becomes  more 
constantly  difficult  and  painful ;  and  from 
time  to  time  the  most  distressing  parox- 
ysms of  spasmodic  dyspnoea  may  come 
on.  Under  such  circumstances  laryngo- 
scopical  examination  is  often  very  diffi- 


cult, not  only  on  account  of  the  general 
state  of  the  patient  and  the  hypersesthetic 
condition  of  the  pharynx  commonly  exist- 
ing in  such  cases,  but  also  on  account  of 
the  malposition,  deformity,  and  swelling 
of  the  epiglottis  resulting  from  the  dis- 
ease, and  the  abundant  muco-purulent 
secretion  by  which  the  view  is  often  com- 
pletely obscured.  When,  however,  a  view 
is  obtained,  some  idea  may  be  formed  as 
to  the  character  and  extent  of  the  ulcera- 
tion and  destruction  of  parts  that  may 
have  taken  place.  And  it  will  usually  be 
observed  that  the  epiglottis  and  the  pos- 
terior and  upper  parts  of  the  larynx  have 
suffered  to  the  greatest  extent ;  and  that 
the  ulcers  are  surrounded  by  more  or  less 
considerable  thickening  of  the  surround- 
ing parts.  Sometimes  even  projecting 
points  of  necrosed  cartilage  may  be  seen 
exposed,  or  bathed  in  pus.  Post-mortem 
examination  (the  opportunity  for  which 
as  a  rule  speedily  occurs)  confirms  the 
correctness  of  such  observations,  as  well 
as  the  inferences  drawn  from  them. 

In  some  cases  the  ulcerative  process 
does  not  commence  so  early,  nor  extend 
so  deeply  as  thus  stated  ;  and  it  may  even 
happen  that  healing  may  take  place.  In 
certain  exceptional  cases  under  favorable 
circumstances  the  process  of  healing  may 
be  watched  from  time  to  time  by  aid  of 
the  laryngoscope,  as  I  know  from  my  own 
observation,  as  well  as  from  the  state- 
ments of  others.  And  further,  it  is  by 
no  means  very  unusual  to  find  on  post- 
mortem examination  the  cicatrices  of 
healed  ulcers  in  the  larynges  of  those  who 
have  died  of  phthisis.  In  other  cases 
thickening  followed  by  softening,  and  it 
may  be  by  subsequent  absorption,  with- 
out definite  ulceration,  may  be  observed 
to  take  place  in  localized  patches.  Dur- 
ing this  process  there  is  abundant  expec- 
toration of  thick  whitish  mucus.  In  all 
such  cases  the  symptoms  are  proportion- 
ately less  severe  and  the  progress  of  the 
malady  is  much  slower  than  in  cases  of 
the  class  first  described.  Post-mortem  ex- 
amination not  unfrequently  shows  more 
or  less  pronounced  affection  of  the  larynx 
in  cases  in  which  during  life  there  have 
been  scarcely  any  laryngeal  symptoms 
beyond  slight  hoarseness,  or  some  other 
alteration  of  the  voice. 

The  course  and  duration  of  phthisical 
laryngitis  vary  greatly,  not  only  with  the 
special  character  and  type  of  the  local  af- 
fection, but  also  still  more  notably  with 
the  degree  of  development  and  severity 
attained  by  the  pulmonary  disease,  and 
the  general  morbid  conditions  at  the 
period  at  which  the  larynx  first  begins  to 
suffer.  Thus,  in  the  first  place,  as  already 
stated,  the  disease  may  begin  in  the 
larynx,  and  there  may  be  no  indications 
whatever  of  the  presence  of  tubercle  in 
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any  other  part.  In  the  second  place,  the 
larynx  may  appear  to  become  affected  al- 
most simultaneously  with  the  lrmgs,  and 
the  disease  in  the  two  parts  may  go  on 
almost  pari  passu.  In  the  third  place, 
the  affection  of  the  larynx  may  be  con- 
secutive to  advanced  disease  and  disor- 
ganization of  the  lungs,  and  may  even 
supervene,  as  it  were,  almost  at  the  very 
termination  of  the  case. 

In  cases  belonging  to  the  first  class  in- 
dicated, the  progress  may  be  compara- 
tively rapid,  and  the  patient  may  die 
asphyxiated  from  the  results  of  the  laryn- 
geal disease  alone  ;  or  exhaustion  may 
come  on  gradually.  More  frequently, 
however,  the  progress  of  the  malady  is 
slow ;  and  sometimes  apparent  or  even 
actual  recovery  of  temporary  character 
may  take  place.  But  sooner  or  later  the 
malady  appears  afresh,  often  with  greatly 
increased  severity  ;  and  all  the  signs  and 
symptoms  of  pulmonary  mischief  become 
manifest. 

[Acute,  and  apparently  primary,  tu- 
berculosis of  the  larynx,  is  almost  sure 
to  be  followed,  within  two  or  three  weeks, 
by  acute  tuberculosis- of  the  lungs  ;  with 
a  fatal  issue  within  from  six  to  twelve 
weeks  in  most  instances,  and  rarely  reach- 
ing six  months  or  longer.]   , 

In  cases  belonging  to  the  second  and 
third  classes  indicated,  the  downward  pro- 
gress is  almost  invariably  more  or  less 
rapid.  It  too  often  happens  that  the  pa- 
tient seems  prematurely  hurried  to  his 
end  by  the  difficulty  of  breathing  and 
swallowing,  and  all  the  various  sources  of 
distress  associated  with  the  laryngeal 
complications  of  his  fatal,  but  otherwise 
almost  painless  malady. 

Treatment. — It  would  be  altogether  out 
of  place  to  discuss  in  these  pages  the  con- 
stitutional treatment  requisite  in  tubercu- 
lar affections  generally,  and  in  pulmonary 
phthisis  especially.  Suffice  it  to  say,  that 
similar  constitutional  treatment  is  indi- 
cated in  phthisical  laryngitis.  It  must 
ever  be  borne  in  mind  that  this  malady 
is  but  a  local  expression,  so  to  speak,  of  a 
general  morbid  tendency,  to  modify  which 
all  possible  endeavors  must  be  made.  At 
the  same  time,  the  part  affected  is  so  im- 
portant, and  the  associated  danger  and 
suffering  may  be  so  great,  that  no  meas- 
ures must  be  neglected  by  means  of  which 
the  symptoms  may  be  alleviated  and  the 
danger  averted,  if  only  for  a  time.  Ex- 
perience amply  shows  that  in  such  respect 
local  treatment  is  often  very  beneficial. 

In  the  earliest  stages  it  does  not  appear 
that  any  topical  applications  are  likely  to 
be  efficacious  in  arresting  the  malady ; 
but  rest  to  the  parts  affected,  and  avoid- 
ance of  all  sources  of  irritation,  may 
afford  opportunity  for  general  improve- 
ment under  constitutional  treatment. 
VOL.  in. — 5 


But  when  once  ulceration  has  commenced 
the  need  for  local  treatment  arises,  and 
indeed  may  become  most  urgent.  Sooth- 
ing inhalations  of  the  steam  from  hot 
water,  in  which  hemlock,  hops,  stramo- 
nium, or  opium  have  been  infused,  often 
afford  much  comfort.  So  also  do  spray 
inhalations  of  anodyne  solutions.  Similar 
solutions  applied  by  the  brush  are  some- 
times very  useful.  They  may  not  cure,  but 
they  give  the  temporary  relief  the  sufferer 
so  often  and  so  anxiously  looks  for.  An 
excellent  formula  quoted  from  Krishaber1 
is  as  follows  :  Extract  of  opium  and  ex- 
tract of  belladonna,  equal  parts,  dissolved 
in  forty  parts  of  cherry -laurel  water.  The 
beneficial  effects  of  this  application,  al- 
though transient,  are  immediate  and 
almost  invariable.  [Local  applications 
of  carbolic  acid  and  compound  iodine 
liquor,  diluted  in  five  or  more  parts  of 
water  or  glycerine,  are  beneficial  in  many 
cases.  ] 

Small  ulcers  may  often  be  advantage- 
ously touched  with  the  solid  nitrate  of 
silver  :  a  protective  covering  from  the 
irritating  influence'of  the  passing  breath 
is  thus  formed  for  them.  [Iodoform  in 
powder,  or  in  etherial  solution,  is  often 
useful.]  But  the  application  of  the  solu- 
tion of  nitrate  of  silver  to  the  mucous 
membrane  generally,  appears  in  many 
cases  to  do  harm  rather  than  good. 
Marcet  recommends  repeated  scarifica- 
tion of  the  thickened  parts  of  the  mucous 
membrane.2 

In  cases  in  which  the  dyspnoea  is  great, 
and  clearly  dependent  upon  the  condition 
of  the  larynx — in  cases  especially  in  which 
there  is  great  difficulty  in  swallowing, 
and  consequent  danger  of  death  from  want 
of  sufficient  nourishment  —  tracheotomy 
should  be  performed  without  hesitation. 
The  existence  of  even  extensive  disease 
in  the  lungs  cannot  be  regarded  as  forbid- 
ding the  adoption  of  this  certain  mode  of 
relief^from  those  symptoms  which  alone 
are  distressing.  Death  from  pulmonary 
phthisis  is  always  easy ;  but  death  from 
laryngeal  phthisis  is  preceded  and  at- 
tended by  the  direst  suffering.  Tracheo- 
tomy cannot  ward  off  the  one  mode  of 
death  ;  but  it  is  powerful  to  rob  the  other 
of  its  horrors.  I  have  seen  such  imme- 
diate and  such  complete  relief  afforded  by 
the  operation  in  several  cases,  about  the 
hopeless  character  of  which  there  could  be 
no  doubt,  that  I  should  never  hesitate  to 
repeat  it  in  similar  cases,  feeling  certain 
that  though  life  may  not  be  saved,  it  may 
be  prolonged,  and  suffering  may  assuredly 
be  diminished  during  the  remaining  days. 
Further,  it  may  be  added,  that  cases  do 
occur  from  time  to  time  in  which  the  whole 

1  Op.  cit.,  p.  95. 

2  Op.  cit.,  p.  674. 
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ture.     It  is   to  some  extent  due   to  in- 
creased deposit  of  tubercular  material  as 
well  as  to  inflammatory  infiltration.     The 
false  and  true  vocal  cords,  as  a  rule,  be- 
come implicated  only  at  a  still  later  pe- 
riod, and  usually  on  one  side  first.     The 
false  vocal  cords  partake  of  the  general 
thickening,  and  often  hide  the  true  vocal 
cords ;  and  these  latter  lose  their  clear- 
ness and  brilliancy.     As  the  malady  ad- 
vances, ulceration  occurs  in  one  part  or 
other,  and  usually  first  on  the  posterior 
aspect  and  lower  part  of  the  epiglottis. 
At  or  about  this  period  the  voice  becomes 
hoarse ;  breathing   is   carried  on  with  a 
sense  of  effort,  and  sometimes  with  diffi- 
culty and  pain  ;  the  cough   (before  rare, 
and  indeed  often  little  more  than  a  more 
or  less  frequent    "hemming")    becomes 
constant,  and  sometimes  painful  ;  the  ex- 
pectoration is  increased  in  quantity,  and 
somewhat  changed  in  character,  becom- 
ing yellowish,  and  occasionally  slightly 
streaked  with  blood  ;  and  sometimes,  ac- 
cording to  the  position  of  the  ulceration, 
there  is  pain  in  swallowing.     So  long  as 
the  ulceration  is  confined  to  the  posterior 
surface  of  the  epiglottis,  swallowing  is 
easy  ;  but  when  the  edges,  upper  border, 
and  anterior  surface  of  the  epiglottis,  and 
especially  the  glosso-epiglottidean  folds 
are  implicated,  swallowing  becomes  pain- 
ful.    The  ulcerative  process,  after  it  has 
once  commenced,  goes  on ;  slowly  it  may 
be,  but  surely  nevertheless.     It  extends 
gradually,  not  only  superficially,  but  also 
in  depth.     Fresh    centres    of   ulceration 
often  appear,  and  by  and  by  the  deeper 
structures,  areolar  tissue,  cartilages,  etc., 
become  involved,  and  in  turn  destroyed. 
Inflammatory  swelling  and  oedema  of  the 
surrounding  parts  supervene.     When  the 
perichondrium  is  attacked  the  subjacent 
cartilage  may  either  share  in  the  ulcera- 
tion and  become  gradually  eaten  away,  as 
frequently  happens  to  a  greater  or  less 
extent  with  the  epiglottis  ;  or  it  may  be- 
come partially  or   wholly  necrotic,   and 
may  give  rise  to  the  formation  of  an  ab- 
scess, in  the  midst  of  which  the  necrosed 
portions    may  remain    for    a  longer    or 
shorter  period.     The  arytenoid  cartilages 
appear  to  be  most  frequently  and  earliest 
liable  to  become  necrotic  ;  next,  the  cri- 
coid cartilage.     The  thyroid  is  compara- 
tively rarely  affected    in   this  way.     It 
would    seem  that    before   becoming  ne- 
crosed the  cartilage  generally  undergoes 
a  process  of  calcification.    Concomitantly 
with  these  morbid  changes,  the  expecto- 
ration becomes  abundant  and  purulent ; 
the  voice  is  lost ;  breathing  becomes  more 
constantly  difficult  and  painful ;  and  from 
time  to  time  the  most  distressing  parox- 
ysms of  spasmodic   dyspnoea  may  come 
on.     Under  such  circumstances  laryngo- 
scopical  examination  is  often  very  diffi- 


cult, not  only  on  account  of  the  general 
state  of  the  patient  and  the  hypersesthetic 
condition  of  the  pharynx  commonly  exist- 
ing in  such  cases,  but  also  on  account  of 
the  malposition,  deformity,  and  swelling 
of  the  epiglottis  resulting  from  the  dis- 
ease, and  the  abundant  muco-purulent 
secretion  by  which  the  view  is  often  com- 
pletely obscured.  When,  however,  a  view 
is  obtained,  some  idea  may  be  formed  as 
to  the  character  and  extent  of  the  ulcera- 
tion and  destruction  of  parts  that  may 
have  taken  place.  And  it  will  usually  be 
observed  that  the  epiglottis  and  the  pos- 
terior and  upper  parts  of  the  larynx  have 
suffered  to  the  greatest  extent ;  and  that 
the  ulcers  are  surrounded  by  more  or  less 
considerable  thickening  of  the  surround- 
ing parts.  Sometimes  even  projecting 
points  of  necrosed  cartilage  may  be  seen 
exposed,  or  bathed  in  pus.  Post-mortem 
examination  (the  opportunity  for  which 
as  a  rule  speedily  occurs)  confirms  the 
correctness  of  such  observations,  as  well 
as  the  inferences  drawn  from  them. 

In  some  cases  the  ulcerative  process 
does  not  commence  so  early,  nor  extend 
so  deeply  as  thus  stated  ;  and  it  may  even 
happen  that  healing  may  take  place.  In 
certain  exceptional  cases  under  favorable 
circumstances  the  process  of  healing  may 
be  watched  from  time  to  time  by  aid  of 
the  laryngoscope,  as  I  know  from  my  own 
observation,  as  well  as  from  the  state- 
ments of  others.  And  further,  it  is  by 
no  means  very  unusual  to  find  on  post- 
mortem examination  the  cicatrices  of 
healed  ulcers  in  the  larynges  of  those  who 
have  died  of  phthisis.  In  other  cases 
thickening  followed  by  softening,  and  it 
may  be  by  subsequent  absorption,  with- 
out definite  ulceration,  may  be  observed 
to  take  place  in  localized  patches.  Dur- 
ing this  process  there  is  abundant  expec- 
toration of  thick  whitish  mucus.  In  all 
such  cases  the  symptoms  are  proportion- 
ately less  severe  and  the  progress  of  the 
malady  is  much  slower  than  in  cases  of 
the  class  first  described.  Post-mortem  ex- 
amination not  unfrequently  shows  more 
or  less  pronounced  affection  of  the  larynx 
in  cases  in  which  during  life  there  have 
been  scarcely  any  laryngeal  symptoms 
beyond  slight  hoarseness,  or  some  other 
alteration  of  the  voice. 

The  course  and  duration  of  phthisical 
laryngitis  vary  greatly,  not  only  with  the 
special  character  and  type  of  the  local  af- 
fection, but  also  still  more  notably  with 
the  degree  of  development  and  severity 
attained  by  the  pulmonary  disease,  and 
the  general  morbid  conditions  at  the 
period  at  which  the  larynx  first  begins  to 
suffer.  Thus,  in  the  first  place,  as  already 
stated,  the  disease  may  begin  in  the 
larynx,  and  there  may  be  no  indications 
whatever  of  the  presence  of  tubercle  in 
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any  other  part.  In  the  second  place,  the 
larynx  may  appear  to  become  affected  al- 
most simultaneously  with  the  lftngs,  and 
the  disease  in  the  two  parts  may  go  on 
almost  pari  passu.  In  the  third  place, 
the  affection  of  the  larynx  may  be  con- 
secutive to  advanced  disease  and  disor- 
ganization of  the  lungs,  and  may  even 
supervene,  as  it  were,  almost  at  the  very 
termination  of  the  case. 

In  cases  belonging  to  the  first  class  in- 
dicated, the  progress  may  be  compara- 
tively rapid,  and  the  patient  may  die 
asphyxiated  from  the  results  of  the  laryn- 
geal disease  alone;  or  exhaustion  may 
come  on  gradually.  More  frequently, 
however,  the  progress  of  the  malady  is 
slow ;  and  sometimes  apparent  or  even 
actual  recovery  of  temporary  character 
may  take  place.  But  sooner  or  later  the 
malady  appears  afresh,  often  with  greatly 
increased  severity  ;  and  all  the  signs  and 
symptoms  of  pulmonary  mischief  become 
manifest. 

[Acute,  and  apparently  primary,  tu- 
berculosis of  the  larynx,  is  almost  sure 
to  be  followed,  within  two  or  three  weeks, 
by  acute  tuberculosis  of  the  lungs  ;  with 
a  fatal  issue  within  from  six  to  twelve 
weeks  in  most  instances,  and  rarely  reach- 
ing six  months  or  longer.] 

"in  cases  belonging  to  the  second  and 
third  classes  indicated,  the  downward  pro- 
gress is  almost  invariably  more  or  less 
rapid.  It  too  often  happens  that  the  pa- 
tient seems  prematurely  hurried  to  his 
end  by  the  difficulty  of  breathing  and 
swallowing,  and  all  the  various  sources  of 
distress  associated  with  the  laryngeal 
complications  of  his  fatal,  but  otherwise 
almost  painless  malady. 

Treatment. — It  would  be  altogether  out 
of  place  to  discuss  in  these  pages  the  con- 
stitutional treatment  requisite  in  tubercu- 
lar affections  generally,  and  in  pulmonary 
phthisis  especially.  Suffice  it  to  say,  that 
similar  constitutional  treatment  is  indi- 
cated in  phthisical  laryngitis.  It  must 
ever  be  borne  in  mind  that  this  malady 
is  but  a  local  expression,  so  to  speak,  of  a 
general  morbid  tendency,  to  modify  which 
all  possible  endeavors  must  be  made.  At 
the  same  time,  the  part  affected  is  so  im- 
portant, and  the  associated  danger  and 
suffering  may  be  so  great,  that  no  meas- 
ures must  be  neglected  by  means  of  which 
the  symptoms  may  be  alleviated  and  the 
danger  averted,  if  only  for  a  time.  Ex- 
perience amply  shows  that  in  such  respect 
local  treatment  is  often  very  beneficial. 

In  the  earliest  stages  it  does  not  appear 
that  any  topical  applications  are  likely  to 
be  efficacious  in  arresting  the  malady ; 
but  rest  to  the  parts  affected,  and  avoid- 
ance of  all  sources  of  irritation,  may 
afford  opportunity  for  general  improve- 
ment under  constitutional  treatment. 
vol.  in. — 5 


But  when  once  ulceration  has  commenced 
the  need  for  local  treatment  arises,  and 
indeed  may  become  most  urgent.  Sooth- 
ing inhalations  of  the  steam  from  hot 
water,  in  which  hemlock,  hops,  stramo- 
nium, or  opium  have  been  infused,  often 
afford  much  comfort.  So  also  do  spray 
inhalations  of  anodyne  solutions.  Similar 
solutions  applied  by  the  brush  are  some- 
times very  useful.  They  may  not  cure,  but 
they  give  the  temporary  relief  the  sufferer 
so  often  and  so  anxiously  looks  for.  An 
excellent  formula  quoted  from  Krishaber1 
is  as  follows  :  Extract  of  opium  and  ex- 
tract of  belladonna,  equal  parts,  dissolved 
in  forty  parts  of  cherry-laurel  water.  The 
beneficial  effects  of  this  application,  al- 
though transient,  are  immediate  and 
almost  invariable.  [Local  applications 
of  carbolic  acid  and  compound  iodine 
liquor,  diluted  in  five  or  more  parts  of 
water  or  glycerine,  are  beneficial  in  many 
cases.] 

Small  ulcers  may  often  be  advantage- 
ously touched  with  the  solid  nitrate  of 
silver  :  a  protective  covering  from  the 
irritating  influence'of  the  passing  breath 
is  thus  formed  for  them.  [Iodoform  in 
powder,  or  in  etherial  solution,  is  often 
useful.]  But  the  application  of  the  solu- 
tion of  nitrate  of  silver  to  the  mucous 
membrane  generally,  appears  in  many 
cases  to  do  harm  rather  than  good. 
Marcet  recommends  repeated  scarifica- 
tion of  the  thickened  parts  of  the  mucous 
membrane.2 

In  cases  in  which  the  dyspnoea  is  great, 
and  clearly  dependent  upon  the  condition 
of  the  larynx — in  cases  especially  in  which 
there  is  great  difficulty  in  swallowing, 
and  consequent  danger  of  death  from  want 
of  sufficient  nourishment  —  tracheotomy 
should  be  performed  without  hesitation. 
The  existence  of  even  extensive  disease 
in  the  lungs  cannot  be  regarded  as  forbid- 
ding the  adoption  of  this  certain  mode  of 
relief^from  those  symptoms  which  alone 
are  distressing.  Death  from  pulmonary 
phthisis  is  always  easy ;  but  death  from 
laryngeal  phthisis  is  preceded  and  at- 
tended by  the  direst  suffering.  Tracheo- 
tomy cannot  ward  off  the  one  mode  of 
death  ;  but  it  is  powerful  to  rob  the  other 
of  its  horrors.  I  have  seen  such  imme- 
diate and  such  complete  relief  afforded  by 
the  operation  in  several  cases,  about  the 
hopeless  character  of  which  there  could  be 
no  doubt,  that  I  should  never  hesitate  to 
repeat  it  in  similar  cases,  feeling  certain 
that  though  life  may  not  be  saved,  it  may 
be  prolonged,  and  suffering  may  assuredly 
be  diminished  during  the  remaining  days. 
Further,  it  may  be  added,  that  cases  do 
occur  from  time  to  time  in  which  the  whole 

1  Op.  bit.,  p.  95. 

2  Op.  cit.,  p.  674. 
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disease  is  in  the  larynx,  although  the  ac- 
companying symptoms  and  wasting  closely 
resemble  those  of  general  phthisis,  and  the 
physical  signs  are  so  far  obscured  as  to 
afford  no  reliable  indications.  Three  cases 
have  come  under  my  observation,  in  each 
of  which  the  patient  had  been  pronounced 
to  be  dying  of  "hopeless  consumption." 
In  each  of  these,  more  or  less  complete 
recovery  speedily  followed  the  perform- 
ance of  tracheotomy. 


Syphilitic  Laryngitis. 

Syphilitic  affections  of  the  larynx  are 
comparatively  common.1  They  vary  in 
character  and  importance  with  the  period 
of  the  disease  at  which  they  arise,  and 
also  with  the  general  health  and  condition 
of  the  patient. 

During  the  Secondary  Stages  of  Syphilis 
the  mucous  membrane  of  the  larynx  may 
be  affected  in  a  manner  corresponding 
with  the  cutaneous  eruption  present  ;.jsr 
it  may  become  ulcerated,  either  indepen- 
dently, or  in  direct  continuity  with  the 
characteristic  ulceration  of  the  soft  palate, 
fauces,  and  pharynx,  which  so  commonly 
occurs.  The  actual  existence  of  the  sev- 
eral conditions  referred  to  has  been  fully 
established  in  very  many  cases,  and  may 
as  a  rule  be  readily  recognized,  by  aid  of 
the  laryngoscope.2  Without  such  aid  the 
precise  condition  of  the  larynx  in  any  par- 
ticular case  can  only  be  inferred  from 
the  symptoms  ;  and  a  considerable  degree 
of  uncertainty  necessarily  attends  the 
diagnosis.3 

Erythema  of  the  laryngeal  mucous  mem- 
brane often  occurs  in  association  with 
syphilitic  roseola  of  the  skin.  It  may  either 
extend  from  the  fauces  to  the  epiglottis  and 
upper  part  of  the  larynx,  and  thence  spread 
over  the  whole  mucous  surface  ;  or  it  may 
appear  in  isolated,  and  more  or  less  well 
defined  patches.  The  mucous  membrane 
in  the  parts  affected  presents  on  laryngo- 


1  According  to  my  own  experience,  a  very- 
large  proportion  (from  thirty  to  forty  per 
cent.)  of  the  cases  of  laryngeal  disease  met 
with  in  hospital  practice,  among  the  surgical 
out-patients,  are  of  syphilitic  origin.  In  pri- 
vate practice  the  proportion  is  very  much 
smaller,  but  still  considerable. 
•  2  On  this  subject,  see  especially  the  bro- 
chure of  M.  Dance,  Sur  les  eruptions  du 
Lnrvnx  dans  la  p6riode  secondaire  de  la  Sy- 
philis.    Paris,  1864. 

3  Oerhardt  and  Roth  state  that  in  eight  out 
of  fifty-four  cases  of  secondary  syphilis  under 
•observation  in  Wiirzburg  Hospital,  the  hoarse- 
ness was  produced  by  mucous  patches  or  con- 
dylomata of  the  larynx,  which  could  be  dis- 
tinctly seen  by  aid  of  the  laryngoscope. 
Arch,  fiir  path.  Anat.,  Bd.  xxi.,  Heft  1. 


scopical  inspection  a  dusky  red  or  even 
purplish  hue,  and  it  may  be,  a^slightly 
elevated  or  swollen  appearance. 

More  distinctly  elevated  and  better  de- 
fined patches  (mucous  patches)  are  some- 
times seen  in  association  with  papular, 
squamous,  and  especially  with  tubercular 
affections  of  the  skin. 

The  symptoms  accompanying  these  com- 
paratively simple  conditions  are  not,  as  a 
rule,  severe  ;  nor  are  the  results  likely  to 
prove  serious.  The  voice  is  generally 
altered  to  some  extent :  it  may  become 
weak,  wanting  in  tone,  husky,  or  some- 
what hoarse.  But  there  is  neither  dysp- 
noea nor  troublesome  cough  ;  nor  is  there 
local  pain,  nor  any  difficulty  in  swalloAv- 
ing  that  can  be  referred  to  the  affection  of 
the  larynx. 

The  peculiar  character  of  the  voice  so 
constantly  noticed  in  secondary  syphilis, 
and  b}r  some  considered  almost  pathogno- 
monic, would  appear  to  depend  in  great 
measure  upon  one  or  other  of  the  condi- 
tions of  the  larynx  thus  described,  rather 
than  upon  the  concomitant  affection  of 
the  palate,  fauces,  and  nasopharyngeal 
mucous  membrane,  the  existence  of  which 
is  more  readily  obvious,  and  to  which 
alone  the  explanation  is  commonly  at- 
tributed. Such,  at  any  rate,  is  the  con- 
clusion indicated  by  the  results  of  my  own 
observations,  as  well  as  by  those  of  others. 
It  must  be  borne  in  mind  that  an  affec- 
tion of  the  mucous  membrane  of  the 
larynx  which  is  only  superficial,  and  to 
the  eye  of  the  observer  appears  slight, 
may  nevertheless,  directly  or  indirectly, 
hamper  to  a  considerable  extent  the  move- 
ments necessary  for  the  production  of  the 
natural  voice. 

It  sometimes  happens  that  laryngeal 
symptoms,  similar  in  character  to  those 
just  described,  and  associated  with  simi- 
lar laryngoscopical  appearances,  arise 
either  gradually,  or  almost  suddenly,  five 
or  six  months  after  the  commencement  of 
the  malady,  and  after  all  obvious  affec- 
tions of  the  fauces  and  pharynx  have 
subsided. 

Syphilitic  ulceration,  as  already  stated, 
may  extend  from  the  fauces  and  pharynx 
to  the  larynx.  But  it  very  rarely  does  so 
during  the  secondary  stages,  except  in 
cases  in  which  the  general  health  and 
strength  are  much  broken  down,  or  in 
which  there  has  been  continuous  or  fre- 
quent exposure,  during  the  course  of  the 
malady,  to  the  ordinary  causes  of  acute 
laryngitis. 

Occasionally  small  isolated  spots  of 
superficial  ulceration,  similar  to  those 
often  observed  in  the  mouth,  appear  on 
the  laryngeal  mucous  membrane. 

During  the  Tertiary  Stages  of  syphilis 
the  larynx  is  frequently  affected  iu  one 
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way  or  other,  and  in  many  cases  to  a  very- 
serious  extent. 

Papulo-tubercular  Elevations  of  the  Mu- 
cous Membrane  are  by  no  means  rare.  They 
vary  in  size,  and  also  in  situation.  In 
some  instances  they  simulate  warty 
growths  of  more  innocent  origin  ;  in  others 
they  more  or  less  closely  resemble  the 
condylomata  met  with  on  other  mucous 
surfaces.1  Sometimes  these  elevations 
subside  under  appropriate  treatment,  or 
perhaps  spontaneously.  In  rare  instances 
they  increase  to  such  size  as  to  necessitate 
removal  by  operation.  Sometimes  they 
ulcerate  and  form  the  starting  points  of 
ulcerations,  such  as  are  described  in  the 
next  paragraph.  The}'  have  been  ob- 
served on  the  false  and  on  the  true  vocal 
cords,  as  well  as  on  various  other  parts  of 
the  laryngeal  mucous  membrane.  The 
chief  symptoms  noticed  are  hoarseness,  or 
some  other  marked  alteration  of  the  voice, 
and  sometimes  occasional  fits  of  dyspnoea. 

'Tertiary  Ulcerations  of  the  larynx  are 
comparatively  common.  They  may  com- 
mence either  superficially  in  the  mucous 
membrane,  and  thence  penetrate  to  the 
subjacent  structures  ;  or  they  may  result 
from  the  effects  of  some  more  deeply 
seated  affection— as  for  example  softening 
down  of  gummatous  deposits  in  the  sub- 
mucous tissue,  or  perichondritis  or  chon- 
dritis—followed  by  the  formation  of  ab- 
scess. They  may  occur  singly,  and  in  any 
part ;  usually,  however,  several  spots  are 
attacked,  either  simultaneously  or  one 
after  another.  The  epiglottis  is  generally 
affected  first,  and  in  a  large  proportion  of 
cases  is  the  part  most  extensively  des- 
troyed. Sometimes  its  edges  are  grad  ually 
eaten  away ;  sometimes  its  substance 
early  becomes  perforated,  and  the  per- 
foration extends  until  the  edges  are 
reached.  In  such  cases  semi-detached  por- 
tions, flapping  loosely,  occasionally  give 
rise  to  much  embarrassment.  The  false 
and  true  vocal  cords  are  often  affected — 
in  some  cases  by  comparatively  superficial, 
but  in  most  by  deeply  penetrating  ulcera- 
tion. The  mucous  membrane  covering 
the  arytenoid  cartilages,  and  the  posterior 
part  of  the  larynx  generally,  is  compara- 
tively less  frequently  and  less  early  at- 
tacked by  syphilitic  than  by  phthisical 
ulceration  ;  but  it  is  liable  to  become  in- 
volved sooner  or  later.  The  cartilages 
(and  especially  the  arytenoids)  may  be- 
come carious  or  necrotic,  as  the  result 
either  of  deep  extension  of  ulceration 
commencing  in  the  mucous  membrane,  or 

1  M.  Cusco  lias  especially  called  attention 
to  growths  of  this  description,  and  to  their 
syphilitic  origin  (see  M.  Dance,  op.  cit.). 
His  observations  accord  with  those  of  Tiirck 
and  other  observers,  and  are  confirmed  by  my 
own  experience. 


of  perichondritis  arising  independently  of 
any  such  superficial  affection.  Portions 
of  dead  cartilage  may  become  detached, 
and  acting  as  foreign  bodies,  may  give 
rise  to  the  most  serious  symptoms ;  or 
they  may  be  expectorated,  or  removed  by 
operation  ;  or  they  may  remain  at  any 
rate  partially  fixed,  and  in  such  case  may 
become  the  foci  of  abscesses,  and  the  ex- 
citants from  time  to  time  of  the  most  dan- 
gerous paroxysms  of  spasmodic  dyspnoea. 
The  symptoms  vary  according  to  the 
extent  of  the  ulceration  and  the  part  es- 
pecially affected.  There  is  invariably 
marked  alteration  of  the  voice,  sometimes 
hoarseness,  sometimes  complete  aphonia, 
and  sometimes  one  or  other  of  the.  various 
intermediate  conditions  which  are  readily 
recognizable  but  difficult  to  describe  or 
name.  There  may  or  may  not  be  dysp- 
noea ;  and  the  dyspnoea,  if  present,  may 
be  slight,  or  of  the  most  distressing  char- 
acter. In  some  instances,  and  especially 
in  those  in  which  the  cartilages  are 
affected,  there  may  be  occasional  attacks 
of  severe  dyspnoea,  with  intervening 
periods  of  comparative  or  even  complete 
ease  ;  and  sometimes  suffocative  spasm  of 
the  larynx  may  occur. 

Two  or  three  years  ago,  a  patient  (in  the 
Venereal  Ward  in  Gary's  Hospital)  who  had 
suffered  from  occasional  and  slight  but  eva- 
nescent attacks  of  dyspnoea,  was  suddenly 
seized  with  such  urgent  and  distressing  diffi- 
culty of  breathing  that  he  rushed  from  the 
ward  to  seek  help.  He  reached  the  bottom  of 
the  stairs,  and  then  fell  dead  from  suffocation. 
On  post-mortem  examination,  a  detached  por- 
tion of  necrosed  cartilage  was  found  in  the 
glottis. 

It  is  well  to  bear  in  mind,  therefore, 
that  in  such  cases  dyspnoea  of  the  most 
dangerous  character  may  supervene  sud- 
denly, and  almost  without  warning.  In- 
deed, it  may  be  asserted  that  patients 
suffering  from  severe  tertiary  affections  of 
the  larynx  require  the  most  careful 
watching,  for  danger  may  arise  at  any 
moment.  In  some  cases  there  is  difficulty 
in  swallowing  ;  and  often  more  difficulty 
in  swallowing  fluids  than  solids.  The 
former  (on  account  of  the  condition  of  the 
epiglottis)  are  more  liable  than  the  latter 
to  "go  down  the  wrong  way."  But  the 
slight  degree  of  difficulty,  and  the  absence 
of  all  pain  in  swallowing,  sometimes  ob- 
served in  certain  exceptional  cases  of  this 
kind,  in  which  the  epiglottis  has  been 
even  extensively  destroyed,  are  very  re- 
markable. 

The  course  and  duration  of  these  tertiary 
affections  of  the  larynx,  as  may  be  readily 
understood,  vary  greatly.  In  some  cases, 
under  appropriate  treatment,  cicatrization 
may  take  place  ;  but  in  such  it  constantly 
happens  that  very  serious  deformities  of 
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the  parts  result  either  from  the  loss  of 
substance,  or  from  the  subsequent  con- 
traction of  the  cicatrices  that  may  have 
occurred.  The  voice  is,  as  a  rule,  perma- 
nently impaired ;  and  breathing  and 
swallowing  may  be  rendered  more  or  less 
difficult.  Attacks  of  acute  laryngitis, 
attended  by  more  or  less  spasm,  are  liable 
to  be.  excited  by  comparatively  slight 
causes,  and  may  lead  to  a  fatal  result  if 
timely  relief  is  not  afforded,  or  if  the 
safety  of  the  patient  has  not  been  pre- 
viously secured  by  the  performance  of 
tracheotomy. 

The  general  diagnosis  of  syphilitic  affec- 
tions of  the  larynx  is  not  often  difficult. 
The  history  of  the  case,  and  the  presence 
of  the  syphilitic  cachexia,  together  with 
the  coexistence  of  some  more  unmistaka- 
ble signs  or  symptoms  (such  as  ulcers  or 
cicatrices  about  the  palate  and  fauces, 
cutaneous  eruptions,  nodes  on  the  tibite, 
etc.)  generally  serve  to  indicate  the 
nature  of  the  malady. 

But  beyond  the  general  indications 
afforded  by  the  history  of  the  case,  and 
by  the  presence  or  absence  of  other  local 
affections  of  syphilitic  origin,  certain 
special  indications  may  be  obtained,  and 
the  diagnosis  may  often  be  clearly  estab- 
lished, by  aid  of  the  laryngoscope. 

The  dusky  hue  and  patchy  appearance 
of  syphilitic  erythema  of  the  larynx  differ 
notably  from  the  bright  diffused  redness 
of  simple  catarrhal  inflammation  ;  and 
the  papules,  flattened  tubercular  eleva- 
tions of  surface,  and  condylomata  of 
syphilis  can  hardly  be  mistaken  for  the 
enlarged  mucous  follicles  of  glandular 
laryngitis— still  less  for  the  dotted,  granu- 
lar appearances  presented  in  the  earlier 
stages  of  laryngeal  phthisis.  There  may, 
however,  be  considerable  difficulty  in  dis- 
tinguishing between  a  syphilitic  tubercle 
or  condyloma  beginning  to  ulcerate,  and 
a  small  epithelioma,  especially  if  situated 
on  the  posterior  wall  of  the  larynx.  Such 
difficulty  has  arisen  in  more  than  one  in- 
stance under  my  observation.  In  any 
doubtful  case  it  is  well  to  try  the  experi- 
ment of  "specific"  treatment  before  ex- 
pressing any  decided  opinion.  Antisyph- 
ilitic  remedies  and  local  treatment  will 
almost  certainly  effect  a  cure  in  the  one 
case  ;  and  in  the  other,  though  necessarily 
useless,  they  cannot  do  any  great  amount 
of  harm. 

The  deep  and  extensive  ulceration  of 
the  more  advanced  stages  of  syphilitic 
disease  of  the  larynx  not  only  gives  rise 
to. symptoms,  but  on  laryngoscopies  in- 
spection may  present  appearances,  which 
more  or  less  closely  resemble  those  of 
phthisical  disease  on  the  one  hand,  and 
epithelioma  on  the  other.  It  may  not  be 
easy,  but  it  is  always  important  to  deter- 
mine accurately  the  nature  of  the  malady, 


as  well  as  the  extent  of  the  mischief. 
For,  as  need  scarcely  be  stated,  the  treat- 
ment which  is  requisite  and  likely  to 
prove  more  or  less  successful  in  cases  of 
syphilitic  origin,  might  be  absolutely  in- 
jurious in  those  associated  with  phthisis, 
and  altogether  useless,  or  perhaps  worse 
than  useless,  in  epitheliomatous  disease. 
The  prognosis  also  must  obviously  depend 
in  great  measure  upon  the  satisfactory  de- 
termination of  the  origin  of  the  local  affec- 
tion. 

The  chief  distinctive  features  presented 
by  syphilitic,  phthisical,  and  epithelioma- 
tous ulceration  of  the  larynx  may  be 
stated  as  follows. 

Syphilitic  ulceration  usually  attacks  the 
epiglottis  first.  It  extends  rapidly,  and 
is  emphatically  destructive  in  its  progress. 
It  involves  the  submucous  tissues  at  a 
comparatively  early  period  ;  and  thus  the 
whole  thickness  of  the  epiglottis  may 
speedily  become  perforated,  or  some  other 
part  of  the  larynx  may  suffer  correspond- 
ing destruction  of  substance.  It  is  not,  as 
a  rule,  surrounded  by  any  marked  or  exten- 
sive thickening ;  but  its  edges  are  often 
more  or  less  swollen,  and  red.  Such  ap- 
parent or  real  thickening  as  there  may 
be  generally  attends  rather  than  precedes 
the  ulcerative  process.  The  accompany- 
ing expectoration  is  thick,  tenacious,  and 
yellow  or  yellowish  green  in  color. 

Phthisical  ulceration  usually  commences 
in  the  mucous  membrane  covering  the 
upper  and  anterior  parts  of  the  arytenoid 
cartilages.  The  posterior  aspect  of  the 
epiglottis  may  often  be  seen  at  the  same 
time  free  from  ulceration,  but  presenting 
the  dotted  granular  appearance  already 
described.  It  is  almost  invariably  pre- 
ceded as  well  as  always  attended  by 
marked  and  characteristic  thickening.  It 
progresses  comparatively  slowly ;  and, 
as  a  rule,  does  not  penetrate  at  an  early 
period  to  the  deeper  structures.  "When 
it  attacks  the  epiglottis,  the  edges  present 
an  irregular,  somewhat  worm-eaten  and 
grayish  appearance.  The  accompanying 
expectoration  is  generally  more  frothy, 
and  thinner,  and  more  mucopurulent  in 
character  than  in  syphilitic  ulceration, 
and  much  more  abundant  than  in  epithe- 
lioma. 

Epitheliomatous  ulceration  of  the  larynx 
in  a  very  large  proportion  of  cases  com- 
mences on  the  pharyngeal  aspect  of  the 
mucous  membrane  covering  the  arytenoid 
or  cricoid  cartilages,  and  comparatively 
rarely  in  the  interior  of  the  larynx.  It  is 
associated  with  very  considerable  and  ir- 
regular thickening,  due  to  the  develop- 
ment and  increase  of  the  new  growth. 
Its  surface  presents  a  dirty  grayish  ap- 
pearance, and  its  edges  are  elevated.  It 
progresses  very  slowly.  The  accompany- 
ing expectoration,  at  airv  rate  during  the 
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earlier  stages,  is  scanty,  thin,  and  often 
more  or  less  sanious  in  character.  In 
the  advanced  stages  it  becomes  abundant, 
more  or  less  purulent,  and  sometimes 
tinged  with  blood. 

The  other  local  and  constitutional  signs 
and.  symptoms,  which  in  syphilitic  and 
phthisical  cases  may  aid  the  diagnosis, 
are  altogether  wanting  in  cases  in  which 
the  laryngeal  ulceration  is  simply  epithe- 
liomatous  in  origin. 

Lupous,  and  other  strumous  ulcerations 
of  the  larynx  which  cannot,  strictly  speak- 
ing, be  classed  as  phthisical,  sometimes 
occur,1  and  are  with  difficulty  distin- 
guished from  those  of  syphilitic  origin. 
In  some  cases  of  the  kind  that  have  come 
under  my  observation,  it  has  seemed  that 
the  affection  has  probably  been  due  to 
congenital  syphilis.  The  age  of  the  pa- 
tient, the  history  of  the  case,  and  the 
presence  or  absence  of  other  local  or  gen- 
eral indications,  afford  the  best  guides  in 
the  diagnosis. 

Treatment. — In  syphilitic  laryngitis, 
local  as  well  as  constitutional  treatment 
is  very  often  necessary,  and  in  the  more 
severe  forms  is  urgently — nay,  impera- 
tively demanded. 

The  comparatively '  slight  affections 
which  so  commonly  occur  during  the 
secondary  stages  of  the  malady,  and  in 
which  there  is  simply  diffused  or  patchy 
erythema  of  the  mucous  membrane  with 
but  little  swelling,  as  a  rule,  subside  un- 
der constitutional  treatment.  But  all 
unnecessary  exertion  of  the  voice,  and 
especially  exposure  to  cold  and  wet, 
should  be  sedulously  avoided.  Mercury 
in  one  form  or  other  is  the  only  remedy 
upon  which  any  reliance  can  be  placed  ; 
and  the  appearance  of  laryngeal  symp- 
toms may  generally  be  accepted  as  an  in- 
dication that  it  is  desirable  to  get  the 
system  under  the  influence  of  this  drug 
as  speedily  as  may  be  practicable  and 
safe.  The  use  of  the  calomel  vapor  bath 
may  be  especially  recommended  in  such 
cases,  inasmuch  as  beyond  its  general  effi- 
ciency it  affords  special  facility  for  the 
occasional  inhalation,  and  thereby  the  lo- 
cal application  of  the  mercurial  vapor. 
The  value  of  such  inhalation,  however, 
is  more  pronounced  in  cases  in  which  ul- 
ceration has  commenced. 

Secondary  ulcerations  of  the  laryngeal 
mucous  membrane  (whether  in  continuity 
with  others  about  the  fauces  or  pharynx, 
or  appearing  independently)  may  often 
be  advantageously  treated  by  local  appli- 
cations. But  such  applications  must  be 
regarded  simply  as  adjuvants  to  the  gen- 
eral treatment  indicated,  and  not  as  in 
any  measure  rendering  such  general  treat- 
ment unnecessary.     The  frequent  inhala- 

1  See  Turck,  op.  cit.,  p.  425. 


tion  of  the  spray  of  weak  solutions  of 
perchloride  of  mercury  with  chloride  of 
ammonium,  or  of  sulphate  of  copper, 
very  often  appears  to  be  beneficial.  In 
some  cases  the  insufflation  of  calomel,  or 
an  occasional  inhalation  of  the  vapor  of 
calomel,  may  be  recommended.  In  other 
cases  the  application  of  solid  nitrate  of 
silver  or  sulphate  of  copper,  from  time  to 
time,  to  the  ulcerated  surface  does  good. 
If  there  is  much  irritability,  however, 
the  inhalation  of  warm  soothing  vapors, 
or  the  spray  of  anodyne  solutions,  is  for 
a  time  preferable. 

Syphilitic  affections  of  the  larynx  oc- 
curriug  during  the  tertiary  stages  of  the 
malady  almost  invariably  require  the  ad- 
ministration of  iodide  of  potassium  in 
full  doses  (gr.  xx  to  gr.  xxx)  three  or 
four  times  a  da3r.  In  some  cases  the  ad- 
dition of  iodine  may  be  useful.  In  others, 
iodide  of  iron  and  tonics  generally  are  in- 
dicated. Local  measures  are  ver}'  often 
necessary  in  conjunction  with  the  consti- 
tutional treatment  indicated,  and  in  all 
cases  may  do  much  to  aid  the  cure. 
Condylomatous  and  papillary  elevations 
of  the  surface  may  be  touched  daily,  or 
less  frequently,  with  the  solid  nitrate  of 
silver.  In  cases  in  which  ulceration  has 
occurred,  inhalations  of  the  vapor  of 
iodine,  or  of  the  spray  of  solutions  of 
iodide  of  potassium  and  iodine,  are  very 
useful.  If  the  ulcers  are  comparatively 
superficial,  the  application  of  solid  sul- 
phate of  copper  daily,  or  twice  daily, 
often  proves  beneficial.  If  the  ulcerated 
surface  is  extensive,  a  saturated  solution 
of  sulphate  of  copper  may  be  advanta- 
geously applied  by  the  brush.  Cases  oc- 
casionally occur  in  which  the  internal 
administration  and  also  the  local  applica- 
tion of  mercurials  in  conjunction  with 
preparations  of  iodine  are  indicated.  The 
more  powerful  applications  and  medicines 
may  sometimes  be  beneficially  alternated 
from  time  to  time  with  the  exhibition  of 
chlorate  of  potash,  both  locally  in  the 
form  of  solution,  spray,  or  powder,  and 
internally  in  combination  with  tonics. 
Swollen  and  oedematous  parts  of  the  mu- 
cous membrane  may  be  freely  scarified 
with  the  greatest  advantage  ;  and  any 
spot  at  which  an  abscess  appears  to  have 
formed  may  be  punctured.  If  any  por- 
tion of  exposed  and  necrosed  cartilage 
should  be  seen,  an  attempt  may  be  made 
to  remove  it  by  means  of  appropriate 
forceps. 

In  every  case  in  which  breathing  be- 
comes seriously  impeded,  Avhether  in  the 
secondary  or  tertiary  stages  of  the  malady, 
tracheotomy  should  be  performed  without 
hesitation.  Ample  experience  proves 
that  in  syphilitic  disease  of  the  larynx 
this  operation  ma)''  be  regarded  as  fairly 
successful,  not  only  in  averting  impend- 
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ing  danger,  but  also  in  affording  opportu- 
nity for  the  more  or  less  complete  restora- 
tion of  the  parts  affected.1  The  operation 
is  especially  called  for  in  cases  in  which 
paroxysms  of  spasmodic  dyspnoea  have 
occurred,  or  in  which  laryngoscopy  ex- 
amination shows  that  the  ulceration  is 
extensive  and  deep,  and  some  portion  or 
other  of  necrotic  or  carious  cartilage  is 
exposed.  In  such  cases  recovery  without 
operation,  though  by  no  means  impossi- 
ble,2 is  at  any  rate  improbable  ;  and  the 
patient  is  in  peril  of  his  life  (peril  which 
at  any  moment  may  become  imminent) 
until  a  new  way  of  breathing  is  secured 
to  him. 

The  cicatrices  of  syphilitic  ulcers  of 
the  larynx  have  a  great  disposition  to 
contract,  and  such  disposition  is  favored 
in  many  cases  by  the  loss  of  substance 
which  may  haye  occurred.  Permanent  im- 
pairment of  the  voice,  and  more  or  less 
impediment  to  respiration  may  result. 
It  not  infrequently  happens  that  trache- 
otomy becomes  necessary  after  partial 
or  complete  cicatrization  has  taken  place, 
in  consequence  either  of  the  resulting 
contraction  of  the  parts,  or  of  an  attack 
of  laryngitis  incidentally  occurring.  The 
damaged  parts  are  prone  to  a  low  suba- 
cute or  chronic  form  of  inflammation, 
which  at  any  moment  may  become  exa- 
cerbated and  give  rise  to  urgent  symp- 
toms. In  some  cases  the  passage  gradu- 
ally becomes  more  and  more  free  in 
consequence  of  the  absorption  of  effused 
material ;  and  in  such,  if  it  should  have 
been  necessary  to  perform  tracheotomy, 
the  canula  may  be  removed  at  an  earlier 
or  later  period.  In  other  cases  the  con- 
traction increases,  and  the  tracheotomy 
canula  must  be  worn  during  the  remain- 
der of  life.  In  some  few  cases  it  may 
seem  desirable  to  divide  the  cicatrices  by 
operation,  and  to  attempt  the  dilatation 
of  the  air  passage.  But  so  far  as  I  have 
been  able  to  ascertain,  no  very  satisfactory 
result  has  hitherto  been  obtained  in  any 
case  in  which  the  mischief  has  been  in 
the  larynx  itself.  Much  good  however 
has  been  effected  in  several  cases  in  which 
the  contractions  have  been  situated  above 

1  I  find  that  in  38  out  of  72  cases  of  tra- 
cheotomy on  account  of  syphilitic  disease  of 
the  larynx  which  liave  come  under  my  obser- 
vation, or  of  which  I  have  collected  particu- 
lars, life  was  preserved.  In  19  of  these  the 
patients  were  enabled  sooner  or  later  to  dis- 
pense with  the  canula  ;  in  10  it  was  neces- 
sary to  wear  the  canula  permanently  ;  in  9 
the  ultimate  results  are  not  stated. 

2  See  a  remarkable  case  recorded  by  Gihb 
(op.  cit.,  p.  38),  in  which  a  crater-like  eleva- 
tion was  seen  on  one  side  of  the  glottis. 
From  this,  portions  of  the  cricoid  cartilage 
were  discharged  and  expectorated  on  three 
different  occasions. 


the  larynx.  Some  encouragement  to  fur- 
ther attempts  may  perhaps  be  derived 
from  the  successful  results  which  have 
been  obtained  in  instances  in  which  the 
contractions  have  resulted  from  the  ef- 
fects of  injuries,  although,  as  is  obvious, 
the  conditions  in  such  cases  must  neces- 
sarily be  somewhat  different.1 


Erysipelatous  Laryngitis. 

Erysipelatous  Laryngitis  in  its  severer 
forms  is  an  extremely  dangerous,  but 
happily  by  no  means  a  common  affection. 
It  is  most  frequently  met  with,  perhaps, 
in  hospital  practice  at  periods  when  ery- 
sipelas is  prevalent.  It  may  either  occur 
in  association  with  erysipelas  of  the  face 
and  neck  by  direct  extension  to  the  fauces, 
and  thence  to  the  larynx  ;  or  the  fauces 
and  larynx  may  be  first  affected,  and 
death  may  ensue  without  any  appearance 
of  erysipelatous  redness  on  the  external 
surface. 

The  local  symptoms  are  : — soreness  of 
the  throat  ;  difficulty  in  swallowing  ;  pain 
and  tenderness  about  the  larynx  ;  hoarse- 
ness, and  subsequently  extinction  of  the 
voice  ;  and  difficulty  in  breathing,  which 
may  rapidly  become  more  and  more  ur- 
gent. These  local  symptoms  are  pre- 
ceded and  attended  by  the  constitutional 
symptoms  (such  as  feverishness,  rigors, 
etc.)  associated  with  erysipelas  generally. 
On  inspection,  the  mucous  membrane  of 
the  fauces  is  seen  to  be  unnaturally  red 
and  swollen,  and  sometimes  more  or  less 
dry  and  shining.  By  aid  of  the  laryngo- 
scope, the  mucous  membrane  of  the 
larynx  may  be  seen  to  be  similarly  affect- 
ed. As  the  malady  advances  the  submu- 
cous tissue  becomes  infiltrated  ;  the  swell- 
ing increases,  and  its  cedematoiis  character 
is  pronounced  ;  the  glottis  becomes  more 
and  more  encroached  upon,  and  respira- 
tion is  consequently  more  and  more  im- 
peded. 

Unless  the  malady  is  checked  in  its  pro- 
gress, or  relief  is  afforded  from  the  urgent 
symptoms,  the  patient  usualty  sinks  into 
a  "typhoid"  state,  and  dies  either  from 
exhaustion  or  suffocation.  Such  is  the 
common  result. 

On  post-mortem  examination  the  mucous 
membrane  of  the  larynx  appears  inflamed, 
swollen,  and  oedematous.  In  many  in- 
stances it  is  of  a  dirty  greenish  color  in 
places  ;  and  the  submucous  tissue  is  infil- 
trated with  seropurulent  matter,  and  here 
and  there  sloughy.  Small  collections  of 
pus  and  sloughs  of  the  areolar  tissue  are 
occasionally  seen  round  the  glottis.  The 
tracheal  mucous  membrane  is  also  often 

1  See  the  article  on  Injuries  of  the  Neck. 
Vol.  i.,  p.  694. 
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found  to  be  inflamed.  The  mucous  mem- 
brane of  the  fauces  is  similarly  affected  ; 
and  the  base  of  the  tongue  and  the  ton- 
sils sometimes  present  a  more  or  less  ex- 
tensive sloughy  appearance. 

Treatment. — The  general  treatment 
must  be  from  the  first  stimulating  and 
supporting  ;  and  no  effort  must  be  spared 
to  counteract  the  depressing  influences  of 
the  disease.  As  much  nourishing  and 
easily  digestible  food  as  can  be  taken,  to- 
gether with  a  very  liberal  allowance  of 
wine  or  brandy,  should  be  given  at  fre- 
quent intervals  in  such  proportions  as 
can  be  swallowed.  The  tincture  of  the 
perchloride  of  iron  with  quinine  should 
be  administered  in  full  doses,  or  some 
other  powerful  tonic  combined  with  chlo- 
rate of  potash,  or  ammonia. ' 

In  some  cases  it  may  be  desirable  to 
commence  the  treatment  by  the  adminis- 
tration of  an  emetic  followed  by  a  purge. 
But  the  propriety  of  so  doing  must  be  de- 
cided by  the  general  condition  of  the  pa- 
tient, and  the  progress  the  malady  may 
have  made.  Locally,  the  application  of  a 
strong  solution  of  nitrate  of  silver  or 
perchloride  of  iron  may  be  recommended 
in  the  earlier  stages.  In  the  more  ad- 
vanced stages,  especially  when  there  is 
much  oedema,  free  scarification  of  the 
mucous  membrane,  and  frequent  inhala- 
tions of  warm  soothing  vapors  and  steam 
may  afford  the  most  marked  relief.  If 
the  dyspnoea  becomes  urgent  tracheotomy 
must  be  performed.  It  is  true  that  from 
the  nature  of  the  malady  there  is  often 
but  little  hope  of  a  successful  result ;  at 
the  same  time  there  can  be  no  doubt 
but  that  by  the  operation  a  chance  of 
prolonging  life  is  afforded  that  could  not 
otherwise  be  obtained  ;  and  that  by  it  at 
any  rate  the  last  hours  of  the  patient  may 
be  rendered  comparatively  free  from  suf- 
fering.1 

It  may  be  worthy  of  remark  that  apart 
altogether  from  any  such  serious  affection 
as  that  thus  described,  it  not  infrequently 
happens  that  in  cases  of  erysipelas  of  the 
scalp  and  face,  there  is  some  soreness  of 
the  throat,  slight  difficulty  of  breathing, 
and  some  alteration  of  the  voice,  such  as 
weakness  or  hoarseness. 


Diffuse     Cellular      Laryngitis. 
Acute  (Edematous  Laryngitis. 

Diffuse  inflammation  of  the  areolar 
tissue  of  the   larynx  is  a  comparatively 

1  A  fatal  result  ensued  in  10  out  of  15  cases 
of  tracheotomy  performed  on  account  of  ery- 
sipelatous laryngitis  which  have  come  under 
my  observation,  or  of  which  I  have  collected 
particulars  ;  in  5  cases  the  patients  made 
good  recoveries. 


rare,  but  very  formidable  malady.  It 
corresponds  to  the  diffuse  cellular  inflam- 
mation not  infrequently  met  within  other 
parts  of  the  body  ;  but  it  is  especially 
dangerous  on  account  of  the  impediment 
to  respiration  and  swallowing  to  which 
from  its  situation  it  necessarily  gives  rise. 
It  is  probably  closely  allied  in  nature  to 
erysipelatous  inflammation,  from  which, 
however,  it  differs  in  the  fact  that  in  it 
the  submucous  tissue  is  primarily  at- 
tacked, and  the  mucous  surface  is  left 
free,  or  only  becomes  secondarily  affected. 
In  erysipelas,  on  the  other  hand,  the 
mucous  surface  is  first  affected,  and  the 
submucous  tissue  is  only  secondarily  or 
concomitantly  involved. 

Diffuse  Cellular  Laryngitis  may  either 
occur  in  association  with  previously  ex- 
isting diffuse  cellular  inflammation  of  the 
neck,  in  which  case  it  seems  to  form  a 
part  of  the  more  general  affection  ;  or  it 
may  commence  in  or  about  the  submucous 
tissue  of  the  pharynx  and  larynx,  and 
thence  spread  through  the  neck  generally. 
In  some  instances,  however,  it  may  cause 
death  from  suffocation  or  exhaustion 
before  any  considerable  extension  to  other- 
parts  can  have  taken  place. 

In  this  malady  the  appearance  of  the 
local  affection  is  usually  preceded,  and  its 
onward  progress  is  invariably  attended, 
by  more  or  less  severe  constitutional  dis- 
turbance, and  especially  by  great  general 
depression.  At  the  onset  the  patient 
often  complains  of  having  felt  unwell  for 
some  days,  and  of  having  suffered  from 
headache,  lassitude,  lowness  of  spirits, 
and  other  febrile  symptoms.  Soreness  of 
the  throat,  at  first  slight,  but  rapidly  be- 
coming severe,  is  noticed  early ;  and 
rigors  soon  occur.  As  the  malady  pro- 
gresses breathing  becomes  impeded  ;  and 
a  sense  of  weight  and  oppression  at  the 
chest  is  comptained  of.  There  may  be 
slight  hacking  cough,  attended  by  the  ex- 
pectoration of  a  little  whitish  glairy 
mucus.  The  soreness  of  the  throat  in- 
creases ;  the  fauces  and  tonsils  become 
much  swollen,  and  of  a  dusky  red  color  ; 
and  sometimes  ulcerated  patches  appear 
upon  them.  Somewhat  later  the  glands 
behind  and  below  the  jaw  become  en- 
larged ;  the  neck  becomes  painful ;  and 
the  mouth  can  only  be  opened  with  diffi- 
culty. The  throat  is  tender  when  external 
pressure  is  made  on  one  side  or  both. 
Occasionally  a  constant  and  profuse  dis- 
charge of  saliva  takes  place.  Still  later, 
the  neck  becomes  swollen,  and  the  swell- 
ing extends  and  increases  ;  respiration  is 
more  and  more  impeded  ;  and  swallowing 
is  rendered  almost  or  quite  impossible. 
The  patient  sinks  into  a  typhoid  con- 
dition, and  dies  exhausted  ;  or,  as  perhaps 
more  frequently  happens,  he  is  killed  by  a 
process  of  slow  asphyxiation.     In  some 
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cases,  however,  a  sudden  paroxysm  of 
spasmodic  dyspnoea  proves  fatal  at  a  com- 
paratively early  period  in  the  progress  of 
the  malady  ;  and  in  others,  the  laryngeal 
oedema  increases  very  rapidly,  and  causes 
speedy  suffocation.  Either  of  such  results 
may  ensue  before  any  considerable,  or 
even  any  perceptible  general  swelling  of 
the  neck  has  taken  place. 

So  far  as  I  have  been  able  to  ascertain, 
no  satisfactory  laryngoscopieal  examina- 
tion has  hitherto  been  made  in  any  severe 
case  of  this  kind  ;  and  therefore  the  actual 
appearances  during  life  cannot  be  de- 
scribed. They  may,  however,  be  predi- 
cated with  sufficient  accuracy  from  what 
has  been  constantly  observed  on  post- 
mortem inspection.  Moreover,  the  swol- 
len and  cedematous  condition  of  the  upper 
part  of  the  larynx  may  generally  be  easily 
ascertained  by  digital  exploration.  In 
the  earlier  stages  and  less  severe  forms  of 
the  malady,  laryngoscopieal  examination 
to  some  extent  is  comparatively  easy  ;  and 
the  mucous  membrane  of  the  upper  par^s 
of  the  larynx  may  be  seen  to  be  distended 
and  swollen,  and  dusky  or  palish  in  color. 
The  color  of  the  mucous  membrane  differs 
altogether  from  the  bright  scarlet  redness 
of  acute  catarrhal  inflammation.  The 
lower  parts  of  the  larynx  are  more  or  less 
completely  concealed  from  view. 

On  post-mortem  examination  extensive 
inflammatory  oedema  of  the  submucous 
tissue  of  the  larynx  and  neighboring  parts 
is  invariably  found.  In  some  cases  one 
side  is  much  more  affected  than  the  other. 
When  cut  into,  the  areolar  tissues  present 
an  infiltrated,  and  sometimes  more  or  less 
sloughy  appearance.  The  infiltration  is 
serous,  seropurulent,  or  purulent  in  char- 
acter, according  to  the  period  at  which 
death  has  occurred,  and  the  circumstances 
under  which  it  has  taken  place.  The 
tissues  of  the  neck  are  found  in  many 
cases  to  be  infiltrated  to  a  greater  or  less 
extent  with  serous,  seropurulent,  or  fibrin- 
ous exudation.  In  cases  in  which  there 
has  been  much  swelling,  they  often  present 
almost  a  brawny  consistency.  Sometimes 
the  infiltration  extends  upwards  behind 
the  pharynx,  sometimes  downwards 
alongside  the  trachea  and  oesophagus, 
even  into  the  mediastina.  Occasionally 
the  infiltration  in  the  neck  is  purulent  in 
character,  and  in  some  instances  the  areo- 
lar tissue  is  sloughy  and  putrid. 

Treatment. — The  same  general  treat- 
ment is  required  as  that  recommended  in 
erysipelatous  laryngitis.  But  in  this 
malady  local  applications  of  nitrate  of  sil- 
ver, etc.,  are  far  less  likely  to  prove  effica- 
cious. The  swollen  parts  should  be  freely 
and  deeply  scarified  at  a  comparatively 
early  period  ;  and  the  scarification  should 
be  repeated  without  hesitation  from  time 
to  time  according  to  circumstances.    After 


the  scarification,  warm  soothing,  vapors 
should  be  frequently,  or  almost  constantly 
inhaled  for  a  time.  At  a  subsequent 
period  the  spray  of  astringent  solutions 
may  be  inhaled  with  advantage.  Further, 
in  cases  in  which  the  neck  is  much  swol- 
len, it  may  be  desirable  to  make  careful 
but  free  incisions  into  it,  not  only  to 
evacuate  pus  or  to  allow  of  the  escape  of 
serous  effusion,  but  also  with  the  view  of 
diminishing  the  tension  and  consequent 
pressure  upon  the  trachea  and  oesopha- 
gus. 

If  such  means  fail  to  afford  relief,  and 
the  dyspnoea  is  urgent,  tracheotomy  must 
be  performed,  although  the  difficulties 
attending  the  operation  may  be  great,  and 
the  chances  of  a  successful  result  may 
appear  small. 

An  excellent  illustration  of  the  value 
of  tracheotomy  in  cases  of  this  kind  oc- 
curred some  few  years  ago  in  the  practice 
of  Mr.  Pollock  at  St.  George's  Hospital. 

The  patient  (a  butcher,  aged  forty-three) 
was  admitted  with  severe  and  extensive  dif- 
fuse cellular  inflammation  of  the  neck.  Ur- 
gent laryngeal  symptoms  soon  supervened. 
Tracheotomy  was  performed,  and  the  patient 
made  a  good  recovery  in  a  comparatively 
short  space  of  time.1 


Other  Forms  of  Laryngitis.  Exan- 
thematous  laryngitis  ;  trauma- 
TIC Laryngitis,  etc. 

Consecutive  inflammation  of  the  larynx 
occasionally  occurs  in  the  course  of 
various  general  maladies,  other  than  those 
the  laryngeal  complications  of  which  have 
been  already  described  in  detail.  It  is 
especially  liable  to  occur  in  measles  and 
typhoid  fever.  It  is  more  rarely  met 
with  in  smallpox  and  typhus,  and  still 
more  rarely  in  scarlet  fever. 

The  Laryngitis  of  Measles  is  catarrhal 
in  character,  and,  in  most  instances, 
appears  soon  after  the  nasal  catarrh. 
Iiespiration  may  be  more  or  less  embar- 
rassed ;  and  sometimes  there  is  remarka- 
ble harshness  of  the  voice,  and  frequent 
harsh  cough.  In  young  children  the 
breathing  is  occasionally  stridulous,  and 
the  cough  ringing.  The  consequences  are 
very  seldom  serious  ;  but  it  is  well  to  bear 
in  mind  that  they  may  possibly  become  so. 
In  some  rare  instances,  dangerous,  and 
even  fatal  oedema  of  the  larynx  has  en- 
sued ;  and  in  some,  the  oedema  has  per- 
sisted after  the  general  symptoms  have 
subsided.  In  such  cases  the  laryngeal 
symptoms  have  appeared  eaxdy,  and  from 
the  first  have  been  very  acute.  As  a  gene- 
ral rule,   the  mucous   membrane  of  the 

See  Lancet,  September,  1863,  p.  276. 
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larynx  is  simply  affected  in  a  manner  cor- 
responding to  the  cutaneous  eruption ; 
and  the  symptoms  subside  as  the  eruption 
disappears.  It  is  not  often  that  any  local 
treatment  is  necessary  or  desirable,  be- 
yond the  application  of  warm  poultices 
and  fomentations  to  the  neck,  and  the  in- 
halation of  warm  soothing  vapors.  If, 
however,  the  symptoms  are  severe  and 
persistent,  the  same  treatment  may  be  re- 
quired as  that  recommended  in  cases  of 
acute  catarrhal  laryngitis  (see  p.  49). 

The  Laryngitis  of  Typhoid  Fever  is  ul- 
cerative and  destructive  in  character.1 
It  may  either  commence  during  the  ear- 
lier or  middle  stages  of  the  maladjr,  con- 
comitantly with  the  ulceration  of  the 
intestinal  glands  and  mucous  membrane, 
and  speedily  give  rise  to  serious  symp- 
toms, or  even  to  a  fatal  result ;  or  its 
existence  may  first  become  manifest 
during  the  period  of  convalescence,  and 
after  all  febrile  symptoms  have  subsided. 
The  ulcerations 'which  occur  during  the 
earlier  stages  are  generally  situated  either 
on  the  aryteno-epiglottidean  folds,  in  the 
neighborhood  of  the  arytenoid  cartilages, 
or,  according  to  Iiokitansky,  about  the 
lateral  walls  of  the  larynx.  They  may 
o-ive  rise  to  more  or  less  severe  functional 
disturbance— often  to  cough,  and  difficulty 
of  swallowing,  and,  somewhat  less  fre- 
quently, to  difficulty  of  breathing.  The 
difficulty  of  breathing  usually  corresponds 
to  the  amount  of  inflammatory  oedema 
that  may  have  occurred.  It  is  sometimes 
difficult  to  determine  how  far  the  cough 
may  depend  upon  laryngeal,  and  how  far 
upon  bronchial  affection.  It  is  probable 
that  in  a  large  proportion  of  cases,  if  the 
patient  survive  the  general  malady,  these 
ulcerations  heal  favorably,  like  the  cor- 
responding intestinal  ulcerations.  But  in 
cases  in  which  the  symptoms  become 
manifest  at  a  comparatively  late  period 
in  the  course  of  the  malady,  or  in  which 


1  This  affection  is  the  larynyo-typhus  of"  the 
Germans.  It  appears  to  have  been  first  de- 
finitely and  fully  described  by  Louis,  in 
whose  treatise,  entitled  Recherches  sur  la 
Fievre  typho'ide  (Paris,  1841),  much  valuable 
information  on  the  subject  is  contained. 
Trousseau  especially  refers  to  the  laryngeal 
complications  of  typhoid  fever,  and  gives  some 
excellent  illustrative  cases  in  his  Clinique 
niedicale,  vol.  L,  p.  299  ;  Paris,  1868.  Cho- 
mel,  Rokitansky,  Wilks  (Med.  Times  and 
Gaz.,  1862,  p.  276),  and  others  also  fully  dis- 
cuss the  pathological  history,  or  give  exam- 
ples of  typhoid  disease  of  the  larynx.  The 
appearance  of  the  ulcers  is  so  characteristic 
that  Louis  says  that,  if  observed  in  a  patient 
who  had  died  of  some  acute  disease,  they 
would  be  sufficient  to  indicate  almost  cer- 
tainly that  the  affection  had  been  typhoid 
fever.     Op.  cit.,  p.  321. 


ulceration  goes  on  insidiously,  and  per- 
haps almost  unnoticed  until  seeming  con- 
valescence has  taken  place,  the  perichon- 
drium and  cartilages  (and  especially  the 
cricoid)  are  very  liable  to  be  implicated 
to  a  greater  or  less  extent.  Under  such 
circumstances  the  consequences  ax*e  often 
very  serious.  Necrosis  of  the  cartilages 
may  result  in  association  with  typhoid 
fever,  not  only  from  gradual  penetration 
of  the  ulcerative  process,  but  also  in  some 
cases  as  an  effect  of  some  deep-seated  in- 
flammatory condition  commencing  in  or 
about  the  cartilages  themselves. 

A  remarkable  instance  came  under  my  ob- 
servation in  Guy's  Hospital,  while  I  was  act- 
ing as  Ward  Clerk  to  the  late  Dr.  Addison. 
A  boy,  ten  years  of  age,  had  apparently  re- 
covered from  typhoid  fever.  One  morning  he 
complained  of  pain  in  the  throat.  A  day  or 
two  afterwards  he  expectorated  some  pus. 
The  next  day  his  neck  was  observed  to  be 
swollen  and  emphysematous.  The  emphy- 
sema rapidly  spread  over  the  whole  body, 
even  to  the  scrotum  and  penis,  which  became 
enormously  and  peculiarly  distended.  Two 
days  later  death  occurred.  On  post-mortem 
examination  a  small  ulcerated  opening,  lead- 
ing down  to  a  necrosed  portion  of  the  cricoid 
cartilage,  was  found  below  the  glottis,  on  the 
right  side.  Through  this  opening  evidently 
the  air  had  escaped  during  expiration  into  the 
areolar  tissue  of  the  neck,  and  had  thence 
spread  over  the  body.  No  other  case  of  any 
kind  has  ever  come  under  my  observation  in 
which  the  emphysema  was  so  extensive  and 
so  general.  The  cavities  as  well  as  the  super- 
ficial parts  of  the  body  were  affected ;  and 
indeed  it  appeared  probable  that  death  had 
resulted  from  the  impediment  to  respiration 
caused  by  the  intrathoracic  emphysema. 

In  a  certain  proportion  of  cases  in  which 
the  symptoms  are  not  severe,  recovery 
may  take  place  without  any  local  treat- 
ment beyond  the  application  of  warm 
fomentations  to  the  neck,  and  the  inhala- 
tion of  warm  soothing  vapors.  The  gen- 
eral treatment  of  typhoid  fever  must,  of 
course,  be  carried  out.  In  all  cases,  how- 
ever, in  which  the  symptoms  are  urgent, 
tracheotomy  should  be  performed.  It  is 
undeniable  that  the  statistical  results 
hitherto  obtained,  do  not  appear  to  be 
very  encouraging.1  At  the  same  time  the 
success  which  has  resulted  in  some  cases 
justifies  resort  to  this  operation,  which 
indeed  alone  offers  any  chance. of  safety. 

In  the  Laryngitis  of  Smallpox  the  mu- 
cous membrane  is  affected  in  a  manner 

1  I  find  that  out  of  thirty-five  recorded 
cases  in  which  tracheotomy  was  performed 
on  account  of  "typhoid"  disease  of  the  la- 
rynx, in  twenty-four  death  ensued.  In  ele- 
ven life  was  saved  ;  but  in  several  of  them  the 
voice  was  permanently  impaired,  and  the 
canula  could  never  be  dispensed  with. 
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which  varies  with  the  stage  of  the  malady, 
and  corresponds  more  or  less  closely  with 
the  more  obvious  external  appearances. 
In  the  earlier  stages,  pustules  may  arise 
analogous  to  those  observed  on  the  cuta- 
neous surface.  Neumann,  Tiirck,  and 
Krishaber,  all  state  that  they  have  seen, 
by  aid  of  the  laryngoscope,  true  variolous 
pustules,  surrounded  by  circumscribed 
inflammatory  areolse,  upon  the  true  vocal 
cords,  as  well  as  on  other  parts  of  the 
laryngeal  mucous  membrane.  The  symp- 
toms are,  hoarseness,  cough,  and  more  or 
less  uncomfortableness  or  pain  about  the 
larynx.  About  the  eleventh  or  twelfth 
day,  at  the  period  at  which  swelling  of  the 
face  and  extremities  is  especially  liable  to 
occur,  cedema  of  the  larynx  may  come 
on  ;  and  respiration  may  be  more  or  less 
seriously,  or  even  fatally  impeded.  Dur- 
ing the  still  more  advanced  stages  of  the 
malady,  at  or  about  the  period  at  which 
abscesses  are  occasionally  formed  in  other 
parts,  perichondritis  and  subsequent  ne- 
crosis of  cartilage,  with  all  the  attendant 
symptoms  and  dangers,  may  ensue. 

In  Scarlet  Fever  the  larynx  may  either  be 
affected  during  the  earlier  stages  by  ex- 
tension of  inflammation  or  inflammatory 
oedema  from  the  pharynx  ;  or,  in  common 
with  other  parts,  it  may  become  cedema- 
tous  as  the  result  of  consecutive  kidney 
disease.  The  true  scarlet-fever  eruption 
very  rarely  indeed,  if  ever,  invades  the 
larynx.  The  local  treatment  necessary 
in  each  case  may  be  gathered  from  what 
has  been  already  stated  in  regard  to  simi- 
lar affections  arising  in  connection  with 
other  maladies. 

It  may  here  be.  remarked  that  in  Bright"1  s 
disease  the  larynx  may  participate  in  the 
general  oedema,  and  this  may  prove  dan- 
gerous or  fatal  from  the  obstruction  to 
respiration  to  which  it  gives  rise. 

Gouty  laryngitis  may  possibly  be  consid- 
ered to  possess  small  claim  to  be  described 
as  a  distinct  form  of  disease.  But  it  is 
worthy  of  remark  that  in  gouty  subjects 
chronic  laryngeal  affections  are  by  no 
means  uncommon.  Sometimes  they  are 
very  troublesome,  and  even  distressing  to 
the  patient  ;  and  they  are  always  difficult 
to  treat  successfully  unless  the  existence 
of  the  general  condition  upon  which  they 
depend  is  fully  recognized,  and  modified 
by  appropriate  constitutional  remedies. 
In  many  cases  they  occur  in  association 
with  gouty  bronchitis  and  tracheitis,  but 
even  in  some  of  these  the  laryngeal  symp- 
toms may  attract  most  attention,  and 
give  rise  to  most  trouble  and  danger.  In 
certain  rare  instances  acute  laryngitis  of 
very  formidable  character  has  been  ob- 
served to  occur  in  connection  with  an  at- 
tack of  gout. 


Traumatic  laryngitis  has  been  already 
described  in  the  chapters  treating  on  the 
various  injuries — as  wounds,  blows,  burns, 
etc.— from  which  it  may  result  (see  Arti- 
cle 011  INJURIES  OF  the  Neck,  Yol.  I.). 


New  Growths.    Polypi,  etc. 

New  growths  in  the  larynx  were  for- 
merly supposed  to  be  of  very  rare  occur- 
rence ;  and  indeed,  except  in  some  few 
and  very  remarkable  instances,  their  pres- 
ence could  only  be  determined  on  post- 
mortem examination.  Since  the  laryngo- 
scope has  come  into  use,  however,  a  large 
number  of  cases  have  been  recorded  ;  and 
many  more  at  present  unpublished  have 
come  under  observation,  in  which  growths 
in  the  larynx  have  not  only  been  recog- 
nized during  life,  but  have  been  success- 
fully removed  by  operation.  There  is 
probably  no  other  class  of  cases  in  which 
the  value  of  the  laryngoscope  has  been 
so  signally  demonstrated.  It  would  ap- 
pear not  unlikely  that  this  circumstance, 
together  with  the  interest  naturally  at- 
taching to  cases  of  this  kind  and  the  at- 
tention consequently  attracted  to  them, 
has  been  the  means  of  leading  to  the  now 
prevalent  idea  that  they  are  even  more 
common  than  is  actually  the  fact.  They 
are  certainly  more  frequent  than  was  fox-- 
merly  supposed  ;  but  they  nevertheless 
constitute  only  a  very  small  proportion  of 
the  affections  of  the  larynx  that  come 
under  every  day  observation.  Krishaber 
states  that  such  growths  are  to  be  "met 
with  in  two  or  three  per  cent,  of  the 
eases  of  maladies  of  the  larynx  exclu- 
sively local  and  chronic."1  My  own  ex- 
perience would  lead  me  to  the  conclusion 
that  they  are  much  less  frequent  even 
than  this. 

The  newr  growths  in  the  larynx  met 
with  in  different  cases  vary  in  character, 
size,  and  precise  situation,  and  also  to  a 
corresponding  extent,  in  the  symptoms  to 
which  they  give  rise  and  in  the  degree  of 
danger  they  immediately  involve.  They 
may  occur  at  any  period  of  life  ;  in  some 
instances  they  are  congenital  ;2  in  others 
they  do  not  appear  until  advanced  age. 
They  are  almost  equally  common  in  the 
two  sexes.  No  satisfactory  conclusion  has 
yet  been  arrived  at  as  to  the  local  or  gen- 

•  Op.  cit.,  p.  730. 

2  One  case  has  come  under  my  own  obser- 
vation in  which  it  was  evident  that  the  growth 
had  commenced  before,  or  immediately  after 
birth.  Another  case,  also  congenital,  is  re- 
corded hy  Mackenzie  (Path.  Trans.,  1805,  p. 
38).  Three  are  recorded  by  Gibb  (op.  cit.) 
ami  several  are  quoted  by  Causit  in  his  Etude 
sur  les  Polypes  du  Larynx  chez  les  Enfants. 
Paris,  1867. 
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eral  determining  causes  of  their  appear- 
ance in  the  majority  of  cases.  In  some 
instances,  however,  they  may  be  of  syph- 
ilitic origin  ;  in  others  the  so  called  new 
growths  may  be  simply  the  thickened  ele- 
vations of  surface,  or  the  "  vegetation- 
like" granulations  of  phthisical  laryngitis. 
Some  approximative  idea  as  to  the  rela- 


tive frequency  of  the  different  kinds  of 
new  growth  met  with  in  the  larynx  may 
be  obtained  from  the  following  liable, 
which  has  been  carefully  compiled  from 
the  published  records  of  cases,  from 
the  results  of  my  own  observations,  and 
from  the  descriptive  catalogues  of  various 
museums. 


Number  in  which 

Number  in  which 

Nature  of  growth. 

Number  of  cases. 

the  growths 

they  were  only 

were  recognized 

tound  after 

during  life. 

death. 

Papillomatous  or  warty 

110 

65 

45 

Fibrous          ...... 

23 

13 

10 

Fibrocellular.    Sarcomatous,  etc.  . 

52 

47 

5 

Glandular.     Adenomatous    . 

6 

2 

4 

Cystic    ....... 

14 

9 

5 

Cartilaginous         .         .         .         . 

4 

4 

Epitheliomatous.     Cancerous 

19 

8 

11 

Not  clearly  indicated     .... 

16 

14 

2 

Total       \ 

244 

158 

86 

Papillomatous  or  Warty  Growths,  as  will 
be  seen  by  the  above  table,  constitute  a 
large  proportion  of  the  new  growths  met 
with  in  the  larynx.  In  structure  and  ap- 
pearance they  bear  a  general  resemblance 
to  growths  of  similar  nature  found  in  other 
parts ;  they  may  occur  either  as  little 
warty  elevations,  consisting  of  compara- 
tively few,  and  sometimes  almost  acumi- 
nated papillae,  or  as  closely  packed  and 
multitudinous  villous  or  filipendulous  out- 
growths, or  as  densely  massed  "cauli- 
flower-like" agglomerations  of  elongated 
and  enlarged  papillae,  rounded  or  flattened 
at  their  extremities.  They  most  fre- 
quently, perhaps,  spring  from  the  mucous 
membrane  of  the  anterior  part  of  the 
larynx,  somewhere  near  the  insertion  of 
the  true  vocal  cords.  In  many  instances, 
they  take  origin  from  the,  boundaries  of 
the  ventricles,  and  in  some  from  the  true 
vocal  cords ;  but  they  may  arise  from 
almost  any  part  of  the  laryngeal  mucous 
membrane.  As  a  rule,  they  are  multiple 
in  origin,  and  spring  up  simultaneously 
or  successively  in  several  different  places. 
Sooner  or  later,  they  more  or  less  com- 
pletely coalesce  so  as  to  form  one  or  many 
distinct  masses.  Some  idea  of  the  gen- 
eral appearance  presented  by  growths  of 
this  kind,  may  be  conveyed  by  Fig.  560, 
which  is  taken  from  a  preparation  in  the 
Museum  of  Guy 's  Hospital.1  The  growths 
in  this  case  form  a  single  mass,  which 
cannot  be  considered  as  otherwise  than 
of  moderate  dimensions  when  compared 
with  those  met  with  in  many  other  in- 
stances. It  was  sufficiently  large,  how- 
ever, to  lead  to  a  fatal  result.    In  some 

1  Preparation  No.  1703. 


cases  these  growths  increase  very  rapidly, 
and  to  such  an  extent  as  to  fill  altogether, 

Tig.  560. 


Papilloma  of  larynx   springing  from  border  of  left 
ventricle.     Larynx  opened  in  front. 

and  sometimes  even  to  distend  the  cavity 
of  the  larynx. 

A  very  remarkable  instance  is  recorded 
and  figured  by  Brans.1  In  another  case  of 
the  same  kind,  of  four  or  five  years'  standing, 
in  which  I  removed  the  growths  after  having 
laid  open  the  larynx,  it  appeared  remarkable 
that  such  a  mass  as  was  removed-  could  ever 
have  found  room  in  so  small  a  space.2  The 
laryngeal  mucous  membrane  was  literally 
covered  by  growths,  which  varied  in  size  and 
density.  The  patient  nevertheless  made  a 
rapid  recovery,  and  has  now  a  very  fair 
voice. 


1  Op.  cit.,  Beobachtung  viii. 

2  Tracheotomy  had  been  performed  about 
four  years  previously. 
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In  most  cases  the  rapid  increase  of  the 
growths,  or  the  general  inflammatory 
condition  which  may  arise  in  associa- 
tion with  their  presence,  and  the  con- 
sequent obstruction  to  respiration,  ren- 
der tracheotomy  necessary,  or  without 
this  operation,  lead  to  a  fatal  result  at  a 
comparatively  early  period.  But  in  some 
instances  patients  suffering  from  laryn- 
geal growths  of  this  kind  have  been 
known  to  live  for  }'ears.  In  such  cases, 
it  is  probable  that  the  larynx  has  been 
kept  sufficiently  clear  for  breathing  pur- 
poses by  the  detachment  and  expectora- 
tion of  portions  of  the  growth  from  time 
to  time  during  coughing.  Tlirck  records 
a  case  in  which  the  whole  growth  appears 
to  have  been  thus  got  rid  of.1 

I  have  at  the  present  time  a  little  girl  un- 
der my  care  in  Guy's  Hospital,  whose  trachea 
I  opened  three  years  ago  on  account  of  a 
growth  of  this  kind,  and  with  the  view  of 
subsequently  removing  the  growth.  The  pa- 
rents, however,  objected  to  any  further  oper- 
ation. The  child's  voice  has  improved,  sufd 
the  growth  is  now  visibly  smaller  than  it  was 
two  years  ago  when  I  previously  examined 
her  laryngoscopically.  She  cannot,  however, 
dispense  with  the  tracheotomy  canula,  al- 
though she  is  able  to  some  slight  extent  to 
breathe  through  the  natural  passage. 

According  to  some  observers,  it  would 
appear  that  these  papillomatous  growths 
occasionally  undergo  a  process  of  pulpy 
or  caseous  degeneration.2  In  such  case  it 
is  easy  to  understand  that  they  may  be- 
come broken  down  and  expectorated. 

Fibrous  and  Fibrocellidar  Growths  are 
met  with  in  the  larynx  much  less  fre- 
quently than  the  papillary  growths  above 
described,  but  numerous  instances  are  on 
record. 

These  growths  are  smooth  on  the  sur- 
face, hemispherical,  globular,  or  pyriform 
in  shape,  and  on  laryngoscopical  inspec- 
tion they  appear  somewhat  paler  in  color 
than  the  mucous  membrane  of  the  sur- 
rounding parts.  In  substance  they  are 
more  or  less  firm  and  compact.  In  struc- 
ture, they  resemble  growths  of  similar 
nature  developed  in  other  parts ;  as  a 
rule,  they  are  solitary  ;  they  may  be  ses- 
sile with  broad  base,  or  pedunculated.  If 
pedunculated,  the  pedicle  is  generally  less 
firm  and  more  vascular  than  the  growth 
itself.  In  a  large  proportion  of  cases 
these  growths  are  comparatively  small, 
and  do  not  each  exceed  the  size  of  a  pea  ; 
but  they  may  attain  considerable  dimen- 
sions.      In    an   instance   referred   to  by 

1  Klinik  der  Krankhciten  des  Kehlkopfes. 
Op.  cit.,  Fall  lxix.,  p.  305. 

2  See  M.  Causit,  Etude  sur  les  Polypes  du 
Larynx  chez  les  Enfants.     Paris,  1867. 


Rokitansky,  the  growth  was  as  large  as 
a  pigeon's  egg.1  A  pedunculated  fibrous 
grow tli  of  medium  size  is  represented  in 
Fig.  561,  which  is  taken  from  a  specimen 
in  the  Museum  of  Guy's  Hospital.2 

Fig.  561. 


Pedunculated  fibrous  polypus  of  the  larynx  arising 
near  the  anterior  extremity  of  the  right  ventricle  of 
the  larynx. 

The  larger  pedunculated  growths  gen- 
erally take  origin  from  one  or  other  of  the 
true  vocal  cords,  or  from  some  immedi- 
ately adjoining  part  of  the  ventricular 
wall — and  in  the  latter  case  most  fre- 
quently near  the  anterior  extremity  of  the 
ventricle.  They  may,  however,  arise  in 
other  parts  of  the  larynx,  but  they  very 
seldom  do  so ;  in  scarcely  any  instance 
has  a  growth  of  this  kind  been  found  con- 
nected with  the  mucous  membrane  cov- 
ering the  arytenoid  cartilages. 

Adenomatous  or  Glandular  Growths  are 
occasional^  but  rarely  met  with  in  the 
larynx.  As  a  rule,  they  take  origin  from 
the  mucous  membrane  covering  the  aryte- 
noid cartilages,  the  aryteno -epiglotti- 
dean  folds,  or  the  base  of  the  epiglottis, — 
or  in  general  terms  from  those  parts  of 
the  mucous  membrane  which  are  natu- 
rally most  abundantly  supplied  with 
glandular  structures.  In  this  respect 
they  differ  remarkably  from  all  other 
laryngeal  growths  of  non-malignant  cha- 


1  Zeitschr.  d.  k.k.  Gesellsch.  d.  Aerzte  z. 
Wien,  1851,  quoted  by  Krishaber.  Op.  cit., 
p.  730. 

2  Preparation  No.  170320.  Tracheotomy  had 
been  performed  in  this  case  ;  and  the  patient 
had  for  a  long  time  been  comparatively  com- 
fortable, but  voiceless.  One  day  the  tube  got 
displaced.  Spasm  of  the  larynx,  conjoined 
witli  the  mechanical  obstruction  caused  by 
the  growth,  proved  immediately  fatal. 
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racter.  They  consist  essentially  of  en- 
larged and  hypertrophied  glands  and  fol- 
licles, surrounded  by  more  or  less  thickened 
submucous  connective  tissue  and  mucous 
membrane.  Occasionally  they  appear  to 
contain  adenoid  structures  of  new  forma- 
tion. They  may  be  sessile  or  peduncu- 
lated. When  sessile  (localized  glandular 
hypertrophy  of  the  mucous  membrane), 
they  often  present  a  more  or  less  tabu- 
lated appearance  ;  and  in  some  instances 
they  attain  very  considerable  dimensions.1 
When  pedunculated  they  are  usually 
more  or  less  pyriform  or  globular,  and 
their  peduncles  are  proportionately  longer 
than  those  of  the  fibrous  polypi.  When 
seen  during  life,  by  aid  of  the  laryngo- 
scope, these  growths  are  generally  of  a 
deepish  red  color,  but  they  often  become 
pale  as  they  advance  in  age.  They  are 
remarkable  for  the  rapid  changes  in  vol- 
ume they  are  liable  to  undergo  under  va- 
rious circumstances.  Thus  a  slight  at- 
tack of  catarrhal  laryngitis  is  almost  sure 
to  be  attended  by  speedy  and  consider- 
able increase  in  the  size  of  the  growth, 
which,  may,  however,  again  become 
smaller  as  the  inflammatory  condition 
passes  off. 

Cystic  Tumors  of  various  kinds  are  met 
with  from  time  to  time  in  the  larynx  ; 
but  instances  are  comparatively  rare.  In 
some  cases  they  may  possibly  result  from 
the  degeneration  and  breaking  down  of 
myxomatous  growths,  as  suggested  by 
Cornil  and  Eanvier  ;2  but  more  frequently, 
probably,  they  owe  their  origin  to  causes 
corresponding  to  those  which  lead  to  the 
development  of  similar  cysts  in  other 
parts.  In  some  cases  their  contents  are 
serous,  or  serosanguinolent ;  in  others 
mucous,  albuminous,  or  synovial  in  cha- 
racter. They  may  occur  in  almost  any 
part  of  the  larynx,  and  in  some  cases 
have  attained  considerable  size.3 

An  interesting,  and  I  believe  almost  unique 
example  of  mucous  cyst  connected  with  -the 
posterior  aspect  of  the  epiglottis,  came  under 
the  care  of  Dr.  Wilks  and  myself  in  Guy's 
Hospital  some  few  years  ago.  The  patient,  a 
delicate  boy  eleven  years  of  age,  had  suffered 
two  years  previously  from  a  severe  attack  of 
sore  throat,  and  ever  since  had  experienced 
more  or  less  difficulty  in  swallowing.  This 
difficulty  gradually  increased.  His  voice  soon 
became  affected,  and  by-and-by  he  began  to 
suffer  from  frequent  and  severe  attacks  Of 
dyspnoea,  which  often  came  on  during  sleep. 

1  See  case  quoted  by  Ehrmann.  Histoire 
des  Polypes  du  Larynx.     Strasbourg,  1850. 

2  Quoted  by  Krishaber. 

3  See  a  remarkable  case  described  by  Gibb 
(op.  cit.,  p.  154),  in  which  the  tumor  appa- 
rently sprang  from  the  right  ventricle,  and 
filled  nearly  the  whole  glottis. 


On  laryngoscopic  examination,  the  epiglottis 
was  not  to  be  seen  presenting  its  ordinary 
form  ;  but  instead  of  it  there  appeared  a  large 
rounded  swelling,  projecting  downwards  and 
backwards,  and  completely  covering  in  and 
concealing  the  glottis.  The  tumor  was  pale 
in  color,  shining,  and  somewhat  translucent 
in  appearance.  It  could  be  just  reached  by 
the  finger,  and  was  elastic,  but  very  tense  to 
the  touch.  Feeling  certain  that  it  contained 
fluid,  I  made  a  free  incision  into  it,  by  means 
of  a  curved,  sharp-pointed  bistoury.  A  sud- 
den gush  of  thick,  glairy,  muco-purulent 
matter  took  place  ;  and  after  the  momentary 
dyspnoea  which  occurred  had  subsided,  the 
patient  was  relieved  of  all  the  symptoms 
from  which  he  had  before  suffered  so  severely. 
He  made  a  rapid  recovery,  and  left  the  hos- 
pital quite  well.  I  examined  him  laryngo- 
scopically  four  years  afterwards  (as  well  as 
from  time  to  time  in  the  interim),  and  could 
discover  no  indications  of  any  return  of  the 
disease,  nor  indeed  any  very  clearly  percepti- 
ble mark  of  my  incision.1  A  case  of  some- 
what similar  kind  is  recorded  by  Delorme,  in 
which  two  cysts,  with  glairy  albuminous  con- 
tents, were  found  on  the  posterior  aspect  of 
the  epiglottis  of  a  man  forty  years  of  age,  who 
died  asphyxiated.2 

It  is  worthy  of  remark,  perhaps,  that 
true  hydatid  cysts  are  stated  to  have  been 
found  in  the  larynx  in  some  few  very  ex- 
ceptional cases.3 

A  few  instances  of  Cartilaginous  and 
Osseous  Growths  in  the  larynx  are  on  re- 
cord ;  but  the  accounts  given,  so  far  as  I 
have  been  able  to  make  out,  are  not  alto- 
gether satisfactory.4 

Besides  the  growths  of  the  various 
kinds  thus  described,  others  of  mixed 
form  and  character  are  occasionally  met 
with  in  the  larynx.  Thus  the  fibrous, 
fibro-cellular,  and  glandular  elements  may 
vary  in  relative  proportion  in  such  man- 
ner and  to  such  extent  as  may  render  it 
impossible  to  assign  the  particular  growth 
under  examination  to  any  definite  class. 
And  so  again  some  growths  which  super- 
ficially appear  papillomatous  may  have 
firm  fibrous  bases.  And,  further,  the 
condylomata  of  syphilis,  the  thickened 
elevations  of  phthisis,  and  the  small  pro- 
tuberances resulting  from  localized  chro- 
nic inflammation  in  some  cases  can  hardly 
be  distinguished  from  what  more  prop- 

1  See  Transactions  of  Royal  Med.-Chir.  Soc, 
vol.  xlvii.,  1864. 

2  Journ.  de  la  Socie'te'de  Medecinede  Paris, 
Janvier,  1808. 

3  Albers,  Gazette  me"dicale,  fev.  1835  ;  and 
Andral,  Anat.  path.,  tome  ii.,  p.  490,  quoted 
by  Ryland,  On  the  Diseases  and  Injuries  of 
the  Larynx,  Lond.,  1837,  p.  226. 

4  See  Ryland,  op.  cit.,  p.  231  ;  Edin.  Med. 
Journ.,  vol.  xxxv.  ;  Krishaber,  op.  cit.,  p. 
769  ;  Tiirck,  op.  cit.,  Fall  lxxxi.,  p.  321. 
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erly,  perhaps,  ought  to  be  regarded  as 
"  new  growths"  in  the  strictest  accepta- 
tion of  the  term. 

A  very  interesting  specimen  was  almost 
accidentally  met  with  some  short  time 
since  in  the  post-mortem  room  at  Guy's 
Hospital,  in  which  there  was  extroversion 
of  the  mucous  membrane  of  the  left  ven- 
tricle of  the  larynx.     Fig.  562  conveys  a 

Fie.  562. 


Extroversion  of  the  mucous  membrane  of  the  left  ven- 
tricle of  the  larynx,  simulating  laryngeal  polypus. 

somewhat  feeble  idea  of  the  appearance 
presented.  The  extroverted  mucous 
membrane  could  be  easily  replaced  in  its 
proper  position  ;  and  when  this  was  done 
there  was  nothing  abnormal  in  the  ap- 
pearance of  the  larynx.  The  patient  had 
had  no  laryngeal  symptoms.1 

Cancerous  Growths  in  the  larynx  are,  for 
the  most  part,  epitheliomatous  in  charac- 
ter ;  but  instances  of  medullary  cancer  af- 
fecting the  larynx  are  not  wanting. 

Epithelioma  of  the  larynx  generally 
commences  on  the  pharyngeal  aspect  of 
the  mucous  membrane  covering  the  aryte- 
noid or  cricoid  cartilages,  and  subse- 
quently invades  the  interior  of  the  larynx. 
But  in  some  instances  it  commences  in- 
side the  larynx ;  and  in  such  cases,  as  a 
rule,  it  first  appears  on  the  mucous  mem- 
brane of  the  posterior  and  lower  part, 
.  over  or  near  the  internal  surface  of  the 
cricoid  cartilage,  in  the  form  of  small  ir- 
regular nodules,  which  gradually  increase 
in  size  and  soon  ulcerate.  Three  in- 
stances of  epithelioma  commencing  in 
this   situation,   and  in  the   manner   de- 

'  The  case  is  fully  described  by  Dr.  Moxon, 
Trans.  Path.  Soc,  1S68,  p.  65.  The  prepa- 
ration is  in  the  Museum  of  Guy's  Hospital. 
Preparation  1683. 


scribed,  have  come  under  my  own  obser- 
vation. In  each  the  precise  position  and 
character  of  the  growth  were  recognized 
at  a  comparatively  earty  period ;  and  in 
each  the  result  of  the  case  established  the 
correctness  of  the  diagnosis.  The  dis- 
tinctive features  of  advanced  epithelioma 
of  the  larynx,  as  seen  by  the  aid  of  the 
laryngoscope,  have  been  already  described 
(see  p.  60). 

The  symptoms  to  which  "new  growths" 
or  "polypi"  in  the  larynx  give  rise  vary 
in  character  and  severity  with  the  dimen- 
sions and  precise  relations  of  the  particu- 
lar growths  under  observation  ;  and  also 
with  the  intensity  of  the  inflammatory  con- 
dition which  in  many  cases  may  be  excited 
by  their  presence,  or  at  any  rate  may  be 
sooner  or  later  associated  with  it. 

Difficulty  of  breathing,  alteration  or 
extinction  of  the  voice,  cough,  and,  it  may 
be  (especially  in  the  case  of  cancerous 
growths)  difficulty  of  swallowing ;  these 
are  the  symptoms — as  indeed  they  are 
also  the  symptoms,  varying  only  in  inten- 
sity and  urgency — in  all  serious  affections 
of  the  larynx,  as  well  as  in  some  other 
maladies  in  which  the  larynx  is  only  in- 
directly affected.  It  is  very  rarely  indeed, 
if  ever,  that  any  one  of  these  symptoms 
manifests  such  peculiarities  as  may  be 
considered  to  indicate  the  presence  of  a 
"new  growth." 

In  many  cases  when  the  patient  first" 
comes  under  observation  the  difficulty  of 
breathing  is  so  urgent,  or  becomes  urgent 
so  speedily,  that  tracheotomy  must  be  per- 
formed before  any  exact  diagnosis  can  be 
made.  The  difficulty  of  breathing  may 
depend  either  upon  the  mechanical  ob- 
struction caused  by  the  growth,  or  upon 
spasm  of  the  larynx  excited  by  an  inci- 
dental contact  of  the  growth  with  some 
unaccustomed,  or  already  irritated  part  of 
the  highly  sensitive  boundaries  of  the 
glottis.  A  growth  may  exist  for  a  long 
time  almost  harmlessly,  moving  in  cor- 
respondence with  the  respiratory  move- 
ments of  the  larynx,  and  then  all  at  once 
may  get  into  such  position  as  to  excite  the 
most  severe  attack  of  spasmodic  dyspnoea. 
This  is  especially  likely  to  occur  in  the 
case  of  pedunculated  growths.  It  may 
occur  in  other  cases,  if  from  any  cause  an 
attack  of  ordinary  laryngitis  should  super- 
vene. Sessile  growths  by  their  gradual 
increase  may  gradually  constrict  the 
aperture  of  the  glottis,  and  thus  propor- 
tionately impede  respiration,  without 
giving  rise,  at  least  during  their  earlier 
stages,  to  any  such  suddenly  serious  and 
dangerous  results  as  those  thus  indicated. 

In  the  case  of  growths  situated  below 
the  glottis  it  may  happen  that  expiration 
is  almost  as  much  impeded  as  inspiration. 

In  some  cases  by  means  of  the  stetho- 
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scope  placed  over  the  larynx  a  sound  pro-  ', 
duced  by  the   movements  of  the  growth 
during  respiration  (the  "  bruit  de  drapeau" 
of  the  French)  may  be  detected. 

The  voice  is  affected  to  a  greater  or  less 
extent  in  almost  all  cases ;  and  if  the 
growths  are  small  and  situated  on  the 
vocal  cords,  the  affection  of  the  voice  may 
be  the  only  symptom  of  which  the  patient 
complains.  The  voice  may  be  simply 
changed  in  tone  and  quality,  and  become 
harsh  ;  or  it  may  have  the  "cracked  pot" 
Or  "Punch"  sound  ;  or  it  may  be  reduced 
to  a  hoarse  whisper ;  or  it  may  be  al- 
together extinguished.  In  some  excep- 
tional cases  the  voice,  at  first  seriously 
affected,  has  been  noticed  to  improve  to  a 
certain  extent  with  the  increase  of  the 
growth. 

In  a  considerable  proportion  of  cases 
there  is  little  or  no  troublesome  cough. 
But  if  an  attack  of  catarrhal  inflamma- 
tion should  occur,  the  cough  becomes  es- 
pecially distressing  ;  and  fits  of  spasmodic 
cough  may  be  excited  from  time  to  time 
in  any  case  in  which  a  pendulous  tumor  is 
liable  to  get  into  obstructive  position. 
Occasionally  the  patient  becomes  con- 
scious of  the  presence  of  some  cause  of 
obstruction,  and  tries  "to  cough  it  up." 

Slight  mucous  or  mucopurulent  expec- 
toration may  attend  the  cough  ;  sometimes 
portions  of  the  growths  may  be  mingled 
with  the  expectorated  material ;'  and,  as 
already  stated,  in  some  exceptional  in- 
stances considerable  portions,  and  even 
the  whole  of  the  "new  growths"  have 
been  got  rid  of  in  this  manner. 

Among  the  various  affections  which  may 
give  rise  to  symptoms  similar  to  those 
thus  referred  to  as  caused  by  the  pres- 
ence of  new  growths  in  the  larnyx,  may 
be  enumerated— chronic  laryngitis  with 
oedema  ;  spasm  of  the  larynx,  from  what- 
ever cause  ;  laryngismus  stridulus  ;  ner- 
vous aphonia ;  pressure  up'on  the  pneu- 
mogastrics  or  the  recurrent  branches  by 
tumors,  aneurisms,  etc.  ;  retropharyngeal 
abscesses ;  pharyngeal  polypi  hanging 
down  or  projecting  into  the  larynx,  etc. 
It  is,  however,  in  the  present  day  alto- 
gether needless  to  discuss  in  detail  the 
distinctive  differences  that  may  or  may 
not  be  presented  by  the  symptoms  in  these 
several  affections.  In  all  cases  in  which 
time  and  opportunity  are  at  command  the 
diagnosis  may  be  readily  determined  by 
aid  of  the  laryngoscope.  In  cases  how- 
ever, in  which  the  symptoms  are  very 


1  It  may  be  interesting  from  an  historical 
point  of  view,  to  quote  the  words  of  Ehrmann, 
writing  in  the  year  1850:  "II  n'existe,  il 
faut  le  dire,  qu'un  seul  signe  certain  de  l'ex- 
istence  de  cette  maladie  ;  c'est  l'expuition  de 
quelques  parcelles  du  polype." — Op.  cit.,  p. 
31. 


urgent,  whatever  may  be  their  cause,  relief 
must  be  afforded  and  safety  secured  by 
tracheotomy  or  otherwise  before  any  full 
inquiry  can  be  entered  upon :  laryngos- 
copy examination  may  then  be  made 
under  favorable  circumstances  at  any  con- 
venient subsequent  period.  It  occasion- 
ally happens  in  the  case  of  growths 
taking  origin  low  down,  that  they  almost 
disappear  under  the  vocal  cords  or  into 
the  ventricles  during  inspiration,  and  only 
come  thoroughly  into  view  during  ex- 
piration. 

It  is  worthy  of  note  that  income  cases, 
particularly  in  children  who  are  difficult 
subjects  for  laryngoscopical  examination, 
valuable,  if  not  conclusive  indications 
may  often  be  obtained  by  digital  explora- 
tion. The  effort  at  vomiting  commonly 
excited  during  the  introduction  of  the 
finger  into  the  pharynx  causes  the  larynx 
to  rise  momentarily,  and  thus  to  come 
within  easy  reach. 

Treatment. — Measures  should  be  adopted 
for  the  removal  or  destruction  of  all  non- 
malignant  new  growths  in  the  larynx  as 
soon  as  practicable  after  their  presence 
and  probable  character  have  been  clearly 
ascertained.  For  it  may  be  asserted  with- 
out fear  of  contradiction  that  no  patient 
can  be  considered  safe  who  has  in  his 
larynx  a  new  growth  of  any  considerable 
size — that  is  to  say,  unless  his  safety  has 
been  secured  by  tracheotomy.  And  small 
growths,  as  already  stated,  are  liable  to 
enlarge  more  or  less  quickly,  and  often 
unexpectedly  ;  and  even  while  still  small 
they  may  favor  the  supervention  of  dan- 
gerous inflammation. 

In  some  cases  it  is  absolutely  necessary, 
and  in  others  it  may  be  desirable,  to  per- 
form tracheotomy  before  proceeding  to 
any  further  operative  measures.  very 
many  cases,  however,  have  now  occurred 
in  which,  without  tracheotomy,  growths 
have  been  removed  from  the  larynx,  not 
only  with  the  best  ultimate  results,  but 
also  without  having  involved  the  patient 
even  temporarily  in  any  serious  risk. 

The  advisability  of  performing  trache- 
otomy as  a  preliminary  measure  must  be 
determined  Ity  the  urgency  of  the  symp- 
toms, and  the  probable  difficulties  and 
dangers  of  the  proceedings  about  to  be 
carried  out. 

A  great  variety  of  different  methods 
have  been  devised  and  adopted  for  the 
removal  of  growths  from  the  larynx. 
They  may  be  divided  into  those  in  which 
the  operation  is  performed  by  aid  of  the 
laryngoscope  through  the  mouth  and 
natural  passages,  and  those  in  which 
access  is  first  obtained  to  the  interior  of 
the  larynx  by  means  of  incisions  in  the 
median  line  through  the  skin,  cartilages, 
etc. 
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Table  of  Cases  of  Operations  for  the  Bemoval  of  New  Growths  from  the  Larynx. 


Methods  adopted. 

Total  num- 
ber of  cases. 

Completely 

successful 

results. 

Partially 

successful 

results. 

Deaths. 

A.  Operations   through   the   Mouth  and 

Natural  Passages  : 

Direct  application  of  caustics  or  power-  > 
ful  astringents          .         .         .         .  j! 
Removal  or  crushing  by  forceps  . 
Removal  or  crushing  by  wire  snare 
Removal  or  destruction  by  the  galvano-  ) 
caustic  wire  or  pencil        .       •  .         .  $ 
Removal  by  knife  or  scissors 
Simple  puncture          .... 

B.  Operations   after   External   Incision  i 

into  the  Larynx,  its  cavity  being  > 
more  or  less  completely  laid  open  j 

16 

37 
32 

5 

20 
4 

24 

12 

33 

28 

3 

14 

4 

15 

4 

3 
3 

2 

5 

5 

1 
1 

1 

4 

Total     ..... 

138 

109 

22 

7 

The  above  table,  compiled  from  pub- 
lished records  of  cases  and  the  resists 
of  my  own  observations,  may  serve  to 
convey  some  idea  as  to  the  relative  fre- 
quency with  which  the  different  methods 
of  operating  specified  have  been  deemed 
expedient,  as  well  as  the  degree  of  gen- 
eral success  that  has  attended  the  efforts 
hitherto  made. 

The  table  must  be  taken  for  what  it 
may  be  worth.  It  certainly  appears  to 
indicate  the  methods  of  operating  that 
have  hitherto  been  found  most  successful. 
But  it  cannot  for  one  moment  be  regarded 
as  affording  any  trustworthy  guide  to  the 
method  that  ought  to  be  adopted  in  any 
particular  instance  that  may  come  under 
observation. 

In  deciding  upon  the  course  to  be  pur- 
sued, it  is  necessary  in  every  case  to  take 
into  consideration  not  only  the  size,  pre- 
cise situation,  and  character  of  the  growth, 
but  also  the  age,  development,  and  condi- 
tion of  the  patient,  together  with  his  gen- 
eral and  special  powers  of  endurance.  If 
success  is  not  attained  by  the  method  first 
adopted,  another  may  be  tried.  Several 
methods  were  put  in  practice  in  each  of 
many  of  the  cases  included  in  the  above 
table.  But  in  every  instance  the  case  is 
referred  to  the  method  which  finally 
proved  successful. 

-  A.  Operations  through  the  Natural  Passages. 

1 .  Tlie  Application  of  Caustics  and  power- 
fid  Astringents  to  growths  in  the  larynx, 

1  In  the  cases  specified  as  "  completely  suc- 
cessful" the  voice  was  restored.  In  those 
"partially  successful"  the  voice  remained 
more  or  less  impaired.  In  the  fatal  cases, 
with  two  exceptions,  the  growths  were  epi- 
theliomatous  or  cancerous  in  character. 


may  be  accomplished  by  the  several  me- 
thods already  described  (see  p.  44)  ;  in 
the  case  of  small  isolated  papillary 
growths,  such  applications,  several  times 
repeated,  are  not  unlikely  to  prove  effica- 
cious. 

2.  Small  fibrous,  fibroid,  and  fibrocellu- 
lar  growths,  and  small  or  large  papillary 
growths  maj-,  in  many  cases,  be  success- 
fully seized  by  means  of  properly-adapted 
Forceps,  and  either  torn  off  and  removed 
in  mass,  or  so  crushed  as  to  lead  to 
their  destruction.  In  the  case  of  multiple 
growths,  the  repeated  use  of  the  forceps 
is  often  necessary.  Portion  after  portion 
may  he  removed  either  at  the  same  sit- 
ting, or  during  a  series  of  sittings  at 
intervals,  according  to  circumstances. 
This  method  is  especially  advocated  by 
Mackenzie,1  and  the  laryngeal  forceps 
which  bear  his  name  (fig.  563),  are,  I  be- 
lieve, the  most  generally  applicable,  and 
therefore  the  best  of  all  the  instruments  yet 
devised  for  such  purposes.  Forceps  made 
upon  the  principle  illustrated  in  Fig.  564 
are  also  very  efficient.  Some  of  these  for- 
ceps are  made  to  open  laterally,  and  others 
antero-posteriorly,  like  those  represented 
in  the  figure.  In  some  cases  ordinary 
laryngeal  forceps,  such  as  those  figured 
and  described  in  the  chapter  on  Foreign 
Bodies  in  the  Larynx  (see  Vol.  I.,  p.  7l2) 
have  been  used  with  perfect  success. 

3.  For  the  removal  of  laryngeal  growths 
by  the  Wire  Snare  it  is  necessary  to  em- 
ploy a  slender  and  appropriately  curved 
instrument  carrying  a  wire  loop,  which 
can  be  quickly  and  easily  drawn  home 
when  once  it  has  been  made  to  encircle 
the  growth.  The  instrument  successfully 
used  by  Dr.  Walker,  of  Peterborough,  in 
the  first  case  in  which  a  laryngeal  growth 


Op.  cit.,  p.  114. 
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was  removed  from  the  larynx  during  life 
in  this  country,  was  a  modification  of 
Gooch's  double  canula.1    But  the  double 


tube  is  cumbersome  and  altogether  un- 
necessary. Gibb's  Laryngeal  Ecraseur' 
is  a  far  more  perfect  instrument— indeed, 


Fig   503. 


Mackenzie's  laryngeal  forceps. 


nothing  could  be  better  adapted  for  its 
purpose,  unless  it  be  some  such  modifica- 
tion as  that  suggested  by  Dr.   George 


Johnson.2  These  instruments  bear  a 
general  resemblance  in  construction  and 
mode  of  working  to  Wilde's  Aural  Polypus 


Fig.  564. 


Laryngeal  forceps,  opening  antero-posteriorly. 


Snare,  and  Hilton's  Nasal  Polypus  Snare 
(see  Vol.  II.,  p.  250,  fig.  300) ;  but  they 
are,  of  course,  different  in  shape  and  more 
slender.  In  using  this  instrument  the 
wire  loop  is  made  to  encircle  the  growth, 
and  then  pulled  tightly  home.  The 
growth  is  then  forcibly  pulled  or  twisted 
from  its  attachment,  and,  as  a  rule,  is 
brought  away  in  the  loop.  This  method 
is  strongly  advocated  by  Sir  G.  D.  Gibb,2 
and  Dr.  George  Johnson.3  'It  is  especially 
applicable  incases  in  which  the  growths 
project  in  such  manner  and  direction  as 
to  render  them  easily  caught,  and  in 
which  they  are  soft  or  pliable  in  texture, 
and  not  very  large. 

•  4.  The  Galvanocaustic  Method  was  first 
practised  by  Middeldorpf,  and  has  since 
been  adopted  by  Voltolini,  Tiirck,  Bruns, 
and  others.  ,  It  has  been  still  more  re- 
cently recommended  by  Dr.  Reich  el,  of 
Breslau.4  This  method  consists  in  encir- 
cling and  cutting  off  the  growth  by  means 
of  a  platinum  wire,  which  is  so  arranged 
in  an  appropriate,  carrier  that  when  in 
position  it  can  be   intensely  heated  by 

1  See  Lancet,  November  9,  1861,  p.  444. 

2  Op.  cit.,  p.  138. 


3  Op.  cit.,  p.  173  et  seq 

4  Klinische   Wochensdh 


Berlb 


nische   Wochenschrift,    No.  li.    1869. 
vol.  in.— 6 


means  of  a  galvanic  battery  with  which 
it  is  connected.  The  difficulties  of  this 
method  are  sufficiently  obvious,  and  they, 
together  with  certain  other  practical  ob- 
jections to  it,  are  clearly  and  forcibly 
stated  by  Bruns,3  after  some  experience 
of  its  use.  Its  advantages  in  certain  cases 
are  equally  obvious  ;  and  it  would  appear 
to  be  especially  applicable  in  cases  in 
which  single  fibrous  growths  exist,  the 
peduncles  of  which  are  too  strong  to  per- 
mit them  to  be  safely  torn  away  by  means 
of  the  snare  or  forceps.  A  touch  of  the 
heated  wire  may  be  sufficient  to  dispose  of 
small  papillomatous  growths. 

5.  The  Knife,  properly  curved  and 
guarded,  or  the  Laryngeal  Scissors,  may 
be  used  for  the  separation  of  firmly  at- 
tached growths  which  may  have  been 
seized  but  cannot  be  pulled  off  by  the 
snare  or  forceps.  Such  means  were 
adopted  in  several  of  the  cases  success- 
fully treated  by  Bruns.4    Several  different 


1  Made  by  Weiss  ;  see  Gibb,  op.  cit.,  p. 
138. 

2  See  Transactions  Royal  Med.-Chir.  Soc, 
vol.  li.,  p.  173  et  seq. 

3  Die  Laryngoskopie  und  die  laryngosko- 
pische  Chirurgie,  p.  244  et  seq.  Tubingen, 
1865. 

«  See  Table,  op.  cit.,  p.  254. 
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forms  of  laryngeal  guillotine  have  been 
devised.  Of  these  Mathieu's  is  probably 
the  best.  It  has  been  used  with  success 
in  several  cases. 

6.  Simple  puncture  by  the  guarded  bis- 
toury or  some  specially  contrived  instru- 
ment (such  as  Mackenzie's  laryngeal  lan- 
cet) has  proved  completely  efficacious  in 
several  instances  in  which  the  growths 
were  cystic  in  character ;  and  in  such 
cases  this  method  may  be  recommended. 
If  in  any  case  the  cyst  should  fill  again, 
it  may  be  desirable  on  a  second  occasion 
to  remove  a  portion  of  the  cyst  wall,  or  at 
least  to  make  a  more  extensive  incision 
than  the  previous  one. 

[7.  Transfixion  of  the  growth  by  means  of 
a  needle-knife  passed  through  the  crico- 
thyroid membrane,  or  between  the  wings 
of  the  thyroid  cartilage,  and  excision  un- 
der guidance  of  the  laryngoscopic  mirror 
— a  mixed  operation,  partaking  of  the  na- 
ture of  subcutaneous  surgery. 

8.  Excision  by  means  of  sharp-eyed  ca- 
theters made  to  sweep  the  interior.        - 

9.  Detachment  by  dry  sponges,  brushed 
rather  roughly  over  the  site  of  the 
growth  ;  a  method  adapted  to  soft  struc- 
tures only. 

10.  Detachment  by  the  finger-nail ;  ap- 
plicable to  children,  and  to  adults  with 
growths  high  enough  up  to  be  within  easy 
reach.] 

It  is  scarcely  needful  to  add  that  all 
these  several  methods  of  removing  laryn- 
geal growths  [save  9  and  10]  require  dur- 
ing their  execution  the  guidance  afforded 
by  the  laryngoscope. 

B.  Operations  for  the  Removal  of  Laryngeal 
Growths  after  Exposure  of  the  Cavity  by 
External  Incision  and  Section  of  the  Car- 
tilages, etc.1 

In  cases  in  which  the  growths  are  nu- 
merous, or  very  large,  or  single  but  firmly 
attached,  and  in  those  cases  again  in 
which  the  patients  are  young,  and  ill  able 
to  bear  the  introduction  of  instruments 
through  their  narrow  natural  passages, 
there  can  be  no  doubt,  I  think,  that  the 
easiest,  most  certain,  and  at  the  same 
time  the  safest  method  of  operating  con- 

1  It  is  worthy  of  .note,  that  the  first  recorded 
operation  of  this  kind  was  performed  in  the 
year  1844,  by  Ehrmann,  who,  without  the 
aid  of  the  laryngoscope  (not  then  in  use), 
diagnosed  the  existence  of  growths  in  the 
larynx  from  the  symptoms  and  the  appear- 
ance of  portions  in  the  sputa.  He  was  justly 
so  confident  of  the  correctness  of  his  diagnosis, 
that  he  boldly  opened  the  larynx  by  median 
section,  found  the  growths,  removed  them, 
and  cured  his  patient.  Laryngotomie  dans 
un  cas  de  Polype  du  Larynx ;  Strasbourg, 
1844.    Also,  op.  cit. 


sists  in  laying  open  the  cavity  of  the  La- 
rynx by  external  incision,  and  then  re- 
moving the  growths  by  scissors,  ecraseur, 
or  galvanocaustic  wire.  The  results  of 
experience'  encourage  the  further  and 
more  confident  adoption  of  this  procedure 
in  all  such  cases  as  those  referred  to.  It 
affords  opportunity  for  the  more  imme- 
diate, complete,  and  effectual  removal  of 
the  growths  than  can  be  obtained  in  any 
other  manner.  It  is  by  no  means  difficult 
of  execution,  nor  does  it  involve  any  im- 
mediate risk.  Such  bleeding  as  may  oc- 
cur, can  be  readily  checked,  for  all  the 
pai'ts  are  fully  exposed  ;  and  freedom  of 
respiration  may  be  secured  by  the  pre- 
liminary performance  of  tracheotomy  ;  if, 
indeed,  this  operation  have  not  previously 
been  rendered  necessary. 

A  good  illustration  of  the  success  attending 
this  method  is  afforded  by  the  case  of  a  girl, 
thirteen  years  of  age,  under  my  care  some  years 
since  in  Guy's  Hospital.  Tracheotomy  had 
been  performed  four  years  previously  on  ac- 
count of  the  urgent  dyspnoea  from  which  she 
then  suffered.  On  laryngoscopical  examina- 
tion, masses  of  warty  growths  were  distinctly 
seen.  These  were  removed  by  the  scissors 
after  exposure  of  the  laryngeal  cavity  by  sec- 
tion through  the  thyroid  cartilage,  cricothy- 
roid membrane,  and  other  structures.  Ni- 
trate of  silver  was  freely  applied  to  the  bleed- 
ing surfaces.  The  growths  had  occupied  the 
whole  cavity  of  the  larynx.  The  divided 
parts  were  brought  together.  The  patient 
made  a  speedy  recovery,  and  the  tracheotomy 
canula,  which  she  had  worn  for  four  years, 
was  removed  ten  days  after  the  operation.  I 
saw  her  the  other  day,  three  or  four  years 
after  the  operation.  She  was  in  good  voice, 
and  no  appearance  could  be  discovered  of  any 
recurrence  of  the  growths.2  In  two  other 
cases  in  which  I  have  performed  similar  ope- 
rations, the  results  have  been  so  far  equally 
satisfactory. 

A  remarkable  case  is  recorded  by  Balassa, 
of  Pesth.  The  patient,  a  young  woman, 
twenty-one  years  of  age,  had  suffered  from 
more  or  less  difficulty  of  breathing,  and  had 
been  aphonic  for  more  than  two  years.  On 
laryngoscopical  examination  growths  in  the 
larynx  were  seen.  Balassa  laid  open  the 
larynx  by  section  through  the  thyroid  car- 
tilage, and  removed  five  portions  of  new 
growth.  The  patient  made  a  good  recovery, 
and  her  voice  returned.  Less  than  a  year 
afterwards,  she  again  lost  her  voice,  and  ex- 
perienced increased  difficulty  in  breathing. 
Balassa  a  second  time  opened  her  larynx 
through  the  thyroid  cartilage  in  the  situation 
of  the  old  cicatrix.  Three  or  four  portions  of 
new   growth   were    removed.      The    patient 

1  See  especially  the  excellent  treatise  of  Dr. 
Charles  Planchon,  Faits  cliniques  de  Laryn- 
gotomie;  Paris,  1869.  In  this  treatise  a 
large  number  of  illustrative  cases  are  given. 

2  See  Guy's  Hospital  Reports,  3d  series,  vol. 
xii.,  p.  541. 
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again  made  a  good  recovery ;  and  as  the  re- 
sult, was  altogether  relieved  of  her  dyspnoea, 
and  regained  her  voice.1 

In  operations  of  this  kind  the  tigroid 
cartilage  and  crico-thyroid  membrane 
may  be  divided  in  the  middle  line  prob- 
ably .with  impunity.  But  it  is  desirable 
to  avoid,  if  possible,  cutting  through  or 
otherwise  damaging  the  cricoid  cartilage. 

MM.  Pratt  and  Follin  have  each  suc- 
ceeded in  removing  tumors  from  the 
larynx  after  having  divided  the  thyro- 
hyoid membrane  and  superficial  struc- 
tures by  transverse  incision.2  The  objec- 
tions to  this  method,  arising  principally 
from  the  necessary  section  of  the  hyoidean 
muscles,  as  well  as  from  the  imperfect 
extent  to  which  the  cavity  of  the  larynx 
is  exposed,  are  sufficiently  obvious. 

[In  certain  cases  direct  access  may  be 
had  to  the  neoplasm  through  an  incision 
practised  through  the  crico-thyroid  mem- 
brane only.] 

In  the  case  of  epitheliomatous  and 
other  cancerous  growths,  it  would  appear 
to  be  worse  than  useless  to  attempt  re- 
moval, without  first  fully  opening  the 
larynx  and  exposing  the  whole  extent  of 
the  morbid  structures.  Whether  any  such 
attempt  is  justifiable  the  circumstances 
of  the  case  must  decide.  As  a  general 
rule  tracheotomy  becomes  necessary 
sooner  or  later ;  and  it  is  probable  that 
when  once  the  character  of  the  malady  is 
recognized  the  earlier  the  operation  is 
performed  the  better. 

[Extirpation  of  the  entire  larynx,  or  of  a 
portion  only,  alone  or  in  connection  with 
other  structures,  has  been  practised  suc- 
cessfully in  cases  of  malignant  growths, 
hopelessly  involving  the  larynx.  The  ma- 
jority of  patients  thus  treated  have  died 
shortly  after  the  operation ;  and  it  is 
doubtful  whether,  on  the  whole,  any  pro- 
longation of  life  secured  in  exceptional 
cases,  justifies  the  absolute  sacrifice  of 
existence  entailed  as  the  rule.] 


Nervo-Muscular  Affections  of  the 
Larynx.  Nervous  or  Functional 
Aphonia.  Hysterical  Aphonia. 
Phonic  Paralysis,  etc. 

Nervous,  or  functional  aphonia. — Nu- 
merous cases  come  under  observation 
from  time  to  time  in  which  the  voice  is 
lost,  and  in  which  also,  more  or  less  diffi- 
culty in  breathing  may  occasionally  oc- 


1  Wiener  medizinische  Wochenschrift,  No- 
vember, 1868,  quoted  by  Planchon.  Op.  cit., 
pp.  62  and  79. 

9  Pratt,  Gazette  des  Hopitaux,  1857.  Fol- 
lin, Archives  general es,  fev.,  1867.  Quoted 
by  Planchon.     Op.  cit. 


cur,  although  no  visible  defect  or  disease 
can  be  discovered  in  the  larynx  itself  on 
the  most  careful  and  complete  laryngo- 
scopical  inspection.  It  may  be  seen  that 
the  several  parts  do  not  act  properly,  and 
that  is  all.  Why  they  do  not  so  act  can- 
not be  satisfactorily  made  out.  Some- 
times when  the  patient  tries  to  utter  a 
sound  the  glottis  may  be  seen  to  remain 
widely  open,  and  no  sound  is  produced. 
Sometimes  one  of  the  vocal  cords  appears 
to  come  into  proper  position,  the  other 
remaining  motionless,  and  apparently 
paralyzed.  Sometimes  the- vocal  cords 
seem  to  approximate  naturally  at  the 
commencement  of  the  attempt  to  speak, 
and  then  separate  without  vibrating,  as 
the  air  from  the  lungs  is  forced  against 
them.  Other  odd  phenomena  may  be  ob- 
served by  the  aid  of  the  laryngoscope. 

Alluding  to  cases  of  this  kind,  Sir  Ben- 
jamin Brodie  states'  (and  his  statements 
are  supported  by  general  experience  and 
observation) : — 

"  This  affection  takes  place  suddenly,  con- 
tinues often  for  many  months,  even  for  one 
or  two  years,  and  then  disappears  as  suddenly 
as  it  began.  A  patient  thus  affected  may, 
when  under  the  influence  of  strong  mental 
emotion,  find  herself  speaking  in  her  natural 
voice,  when  for  some  time  before  she  had 
spoken  only  in  a  whisper.  Her  recovery  may 
be  permanent,  or  she  may  relapse  into  her 
former  condition.  And  again,  this  affection 
is  not  unfrequently  met  with  in  the  male  sex, 
especially  in  those  of  the  clerical  profession, 
probably  because  they  often  lead  very  seden- 
tary lives,  and  also  because  they  are  called 
upon  to  speak  in  public  in  a  tone  raised  above 
the  ordinary  standard." 

Cases  of  the  kind  under  discussion  are 
nowadays  commonly  classed  as  examples 
of  some  so-called  "  hysterical  affection  of 
the  larynx,"  although  in  many  cases  no 
other  indications  of  hysteria  are  present. 
There  can  be  no  doubt  but  that  in  a  very 
large  proportion  of  instances  the  sufferers 
are  either  delicate  young  women,  or  highly 
sensitive  "nervous"  subjects  of  the  other 
sex.  At  the  same  time  it  must  be  ad- 
mitted that  the  true  pathology  and  proper 
explanation  of  the  affection  are  at  pre- 
sent altogether  wanting.  Tiirck2  and 
Grerhardt3  on  the  Continent,  and  Macken- 
zie4 in  this  country  have  of  late  espe- 
cially attempted  to  give  precision  and 
definiteness  to  our  ideas  respecting   the 

1  Lectures  on  Certain  Local  Nervous  Affec- 
tions, p.  51. 

2  Op.  cit.,  p.  430  et  seq. 

8  Virchow's  Archiv,  vol.  xxi. 

*  On  Hoarseness  and  Loss  of  Voice  in  Rela- 
tion to  Nervo-Muscular  Affections  of  the 
Larynx.  London,  1868.  See,  also,  Lagarde, 
De  l'Aphonie  nerveuse,  Paris,  1865  ;  and  Kri- 
shaber,  op.  cit. 
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observed  phenomena.  They  have  also 
contributed  somewhat  to  our  knowledge 
of  the  determining  causes  of  the  affection, 
and  the  treatment  that  should  be  adopted 
when  it  is  fully  established. 

Sometimes  the  aphonia  comes  on  as 
the  result  of  exposure  to  cold  after  extra 
exertion  of  the  voice.  In  such  case,  as 
suggested  by  Gerhardt,  it  may  be  to  some 
extent  analogous  to  the  facial  paralysis 
due  to  coup  de  vent.  Sometimes  it  appears 
to  be  simply  the  effect  of  fatigue  and  in- 
capability for  renewed  effort.  Sometimes 
it  remains  after  an  attack  of  "  sore  throat" 
has  altogether  passed  off;  and  in  such 
case  it  may  be  the  effect  of  indisposition, 
as  it  were,  on  the  part  of  the  muscles  to 
resume  those  natural  functions,  from  the 
performance  of  which  they  have  been  tem- 
porarily restrained  by  reflex  sensibility. 
Sometimes,  again,  the  determining  cause 
may  be  mental  emotion,  from  the  sudden 
effect  of  which  the  nervo-muscular  appa- 
ratus of  the  lar}rnx  may  have  been  unable 
to  recover  itself.  But  much  more  fse- 
quently  the  explanation  remains  alto- 
gether undiscovered. 

The  affection  now  under  consideration 
must  be  carefully  distinguished  from  those 
forms  of  laryngeal  paralysis  with  aphonia 
or  hoarseness  which  are  due  to  the  pres- 
sure of  tumors,  aneurism,  etc.,  upon  the 
motor  nerves  of  tbe  larynx. 

Treatment. — In  some  cases,  and  almost 
always  in  such  as  appear  to  depend  sim- 
ply upon  local  indisposition  to  exertion 
resulting  from  the  effects  of  exposure  to 
cold,  fatigue,  etc.,  recovery  takes  place 
naturally  after  a  certain  period  of  rest. 
But  in  many  cases,  and  most  constantly, 
perhaps,  in  such  as  are  most  obscure  in 
their  origin,  the  aphonia  may  remain  per- 
sistent during  weeks,  months,  or  even 
years ;  and  then,  either  as  the  result  of 
some  accidental  circumstance,  or  as  the 
effect  of  treatment,  the  voice  may  be 
either  suddenly  restored  or  gradually  re- 
covered. Constitutional  treatment  of  the 
kind  indicated  by  the  general  condition  of 
the  patient  is  often  beneficial.  But  in  a 
very  large  proportion  of  cases,  some  local 
stimulus — some  "  shake  up"  as  it  were — 
is  necessary  in  order  to  set  the  nervo-mus- 
cular apparatus  in  action.  Such  local 
stimulus  may  be  supplied  in  various  ways. 

In  some  cases  the  introduction  of  the 
laryngeal  speculum,  together  with  all  the 
attendant  formalities,  is  all  that  is  re- 
quired. Tiirck  appears  to  have  been  the 
first  to  notice  this  "method  of  cure"  of 
aphonia.1    Trousseau  and  Krishaber  refer 


1  See  Allg.  Wien.  med.  Zeitung,  Feb.  21, 
1860.  Also  Clinical  Researches  on  Diseases 
of  the  Larynx,  by  Dr.  Tiirck.  Lond.,  1862, 
p.  49. 


to  several  instances.'  Three  have  come 
under  my  own  observation.  One  of  these 
may  be  worth  mentioning,  inasmuch  as 
it  affords  an  excellent  illustration  of  the 
manner  in  which  in  cases  of  this  kind  the 
voice  may  sometimes  be  suddenly  re- 
gained. 

A  young  lady,  about  nineteen  years  of  age, 
was  brought  to  me  by  her  friends,  who  ap- 
peared most  anxious  about  her  condition,  be- 
lieving that  some  very  serious  disease  existed. 
I  was  informed  that  the  patient  had  entirely 
lost  her  voice  for  more  than  six  months,  and 
that  all  sorts  of  treatment  had  been  tried,  but 
with  no  good  effect,  etc.  After  a  great  deal  of 
persuasion,  and  very  many  abortive  attempts, 
I  at  last  succeeded  in  putting  the  laryngeal 
speculum  into  position.  I  then,  in  a  matter 
of  course  tone,  requested  the  patient  to  say 
"  Ah,  ah."  Pushing  away  my  hand,  she  im- 
mediately and  impatiently  exclaimed,  in  fair 
natural  voice,  "  How  can  I,  with  that  thing 
in  my  throat?"  And  then  she  added,  "Oh, 
dear!  I've  spoken!"  It  is  almost  needless 
to  add  that  the  cure  was  complete.  But  sup- 
posing that  it  had  happened  that  some  special 
method  of  treatment  had  been  in  process  of 
application  at  the  moment,  what  a  marvellous 
cure  this  would  have  been  ! 

In  some  cases  the  inhalation  of  strong 
stimulating  or  irritating  vapors,  as  those 
of  ammonia  or  chlorine  solutions,  proves 
efficacious ;  in  others  the  application  of 
solutions  of  nitrate  of  silver  or  sulphate  of 
copper  by  means  of  the  sponge,  probang, 
or  brush,  is  followed  by  restoration  of  the 
voice.  This  method  of  treatment  found 
especial  favor  with  Trousseau,  who  re- 
cords many  cases  illustrative  of  the  good 
results  obtained.2  It  is  not  improbable 
that  in  some  cases  equally  good  results 
might  be  obtained  by  the  introduction  of 
an  unmedicated  sponge  or  brush. 

Another  method  of  treatment  especially 
relied  on  by  Mackenzie  consists  in  the 
direct  galvanization  of  the  vocal  cords. 
This  can  be  most  easily  and  perfectly 
accomplished  by  means  of  Mackenzie's 
laryngeal  galvanizer  or  electrode.  There 
can  be  no  doubt  of  the  efficacy  of  this 
method.  But — without  any  idea  or  inten- 
tion of  impugning  for  one  moment  the 
genuineness  of  the  numerous  examples 
from  time  to  time  published,  in  which 
cases  of  aphonia  of  long  standing  have 
been  stated  to  have  been  cured  by  single, 
or  by  a  few  successive  "applications  of 
galvanism  to  the  vocal  cords" — it  may 
nevertheless  be  asserted  that  the  applica- 
tion of  galvanism  possesses  no  specific  vir- 


1  Trousseau,  Clinique  me*dicale,  torn,  i.,  p. 
585.     Krishaber,  op.  cit. 

2  Clinique  medicale.     Op.  cit.,  torn,  i.,  p. 
579  et  seq. 
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tues  in  such  cases  as  those  under  con- 
sideration. It  simply  affords  a  convenient 
and  very  effective  method  of  giving  the 
necessary  "fillip"  to  the  nervo-muscular 
apparatus.  Equally  good  results  have 
heen  obtained  by  passing  the  interrupted 
current  of  an  electromagnetic  battery 
through  the  back  of  the  tongue. 

The  method  of  treatment  most  recently 
advocated  consists  in  manipulating  (that 
is  pinching  and  pressing  backwards)  the 
larynx ;  and  many  cases  are  recorded 
illustrating  its  efficacy.1 

In  conclusion,  it  may,  I  believe,  be  stated 
without  fear  of  contradiction  that  the  one 
thing  especially  necessary  is,  if  possible, 
to  surprise  or  startle  the  larynx  into  pro- 
per activity,  and  it  matters  comparatively 
little  by  what  means  this  effect  is  accom- 
plished. It  must  be  borne  in  mind  that 
in  these  affections  there  is  no  perceptible 
organic  disintegration  or  wasting  of  the 
tissues.  They  appear  to  be  sufficiently 
exercised  for  purposes  of  nutrition  during 
their  ordinary  respiratory  movements, 
which,  as  a  rule,  are  carried  on  normally 
and  without  interruption. 

Idiopathic  atrophy  of  the  muscles  of  the 
larynx  and  muscular  atrophy  as  the  re- 
sult of  disease  are  very  rare  affections.  The 
examples  that  have  at  present  come  under 
investigation  are  so  few  that  no  satisfac- 
tory conclusions  can  be  deduced.2  It  may 
be  well,  hoAvever,  to  bear  in  mind  that 
such  cases  may  from  time  to  time  present 
themselves. 

In  every  case  of  aphonia,  hoarseness,  or 
other  alteration  of  the  voice,  in  which  on 
laryngoscopical  inspection  one  vocal  cord 
only  is  found  to  be  more  or  less  completely 
paralyzed,  and  in  which,  at  the  same 
time,  the  parts  generally  are  natural  in 
appearance,  search  should  be  made  for 
some  cause  of  pressure  upon,  or  interfer- 
ence with,  the  motor  nerves  of  the  affected 
side  of  the  larynx.  If  the  vocal  cord 
rest  motionless  during  attempted  vocali- 
zation,   attention    should    be    especially 

1  See  H.  K.  Oliver,  M.D.,  in  the  American 
Journal  of  Medical  Sciences,  April,  1870. 

2  See  Tiirck,  op.  cit.,  p.  203.  Mackenzie, 
On  Hoarseness,  etc.     Op.  cit.,  p.  71. 


directed  to  the  recurrent  nerve.  If,  how- 
ever, the  vocal  cord  is  adducted  and  ab- 

j  ducted  more  or  less  normally,  but  is  not 
duly  rendered  tense,  it  may  be  that  the 

1  superior  laryngeal  nerve,  or  rather  its 
cricothyroid  branch,  is  interfered  with. 
Paralysis  of  the  left  vocal  cord  not  infre- 
quently indicates  the  existence  of  an  aneu- 
rism of  the  arch  of  the  aorta,  or  of  some 
intrathoracic  tumor. 


Spasm  of  the  Larynx. 
the  Glottis. 


Spasm  of 


Spasm  of  the  larynx,  attended  by  the 
most  alarming  and  sometimes  fatal  dys- 
pnoea, may  arise  from  various  different 
causes.  Many  such  causes  have  been 
already  discussed  in  the  preceding  pages. 
Others  may  depend  upon  the  effects  of 
injuries,  or  the  introduction  of  foreign 
bodies  into  the  air-passages  (see  Vol.  I. 
pp.  695-704  et  seq.).  Others  again  may 
depend  upon  the  irritation  produced  by  the 
pressure  exerted  upon  the  laryngeal  nerves 
by  aneurisms  or  tumors,  whether  they  be 
"new  growths"  or  simple  enlargements 
of  some  natural  organs,  as  the  thyroid 
body,  lymphatic  glands,  etc.,  and  whether 
situated  in  the  neck,  or  within  the  thorax. 
Intrathoracic  tumors  pressing  upon  the 
trachea  or  bronchi  by  some  reflex  ner- 
vous influence,  and  hysteria,  tetanus,  and 
certain  cerebral  affections  in  some  manner 
altogether  inexplicable,  may  also  give  rise 
to  spasm  of  the  larynx. 

However  difficult  it  may  sometimes  be 
to  ascertain  the  cause,  the  symptoms  of 
this  formidable  affection  are  always  unmis- 
takable. 

Treatment. — If  the  spasm  does  not  very 
quickly  and  very  completely  subside  under 
simple  treatment — and  even  in  absence  of 
all  satisfactory  explanation  of  the  cause  of 
the  attack — tracheotomy  should  be  per- 
formed without  hesitation.  There  is  far 
more  danger  in  waiting  too  long  than  in 
operating  too  soon :  and  whatever  the 
result,  the  conscientious  surgeon  may 
always  feel  assured  that  it  is  better  to 
have  made  an  unnecessary  incision  into 
the  windpipe  than  to  have  allowed  his 
patient  to  die  for  want  of  one. 
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DISEASES  OF  THE  THYROID  GLAND. 


By  Holmes  Coote,  Esq. 
Bevised  by  J.  Solis  Cohen,  M.D. 


The  thyroid  gland,  one  of  the  vascular 
hodies  without  ducts,  consists  of  two  late- 
ral lohes,  connected  by  an  isthmus,  which 
crosses  in  front  of  the  three  upper  rings  of 
the  trachea.  Hyrtl  affirms  that  he  has 
met  with  instances  of  complete  congenital 
absence  of  the  isthmus ;  and  in  aged 
subjects  it  is  sometimes  so  far  absorbed  as 
to  be  scarcely  distinguishable,  the  two 
halves  of  the  gland  appearing  to  be  united 
only  by  areolar  tissue.  The  proportion  of 
the  gland  to  the  entire  body  diminishes 
with  age.  In  new-born  infants  it  is  1 :  300 ; 
at  the  end  of  the  first  month  it  is  1 :1200  ; 
in  adults  it  falls  to  1 :  1800. '  It  is  supplied 
by  four,  and  sometimes  by  five,  large 
arteries,  branches  of  the  carotid  and 
subclavian  trunks  ;  the  fifth  artery,  when 
it  exists,  lying  in  the  mesial  line  of  the 
trachea.  The  organ  lies,  moreover,  in 
close  contiguity  to  the  great  vessels  and 
nerves  of  the  neck. 

Few  surgeons  believe  that  the  entire 
thyroid  gland  has  ever  been  successfully 
extirpated,  although  cases  are  so  related 
by  Desault,  Eoux,  Gooch,  Vogel,  Theden, 
itedenus,  and  others. 

[In  the  United  States,  there  is  no  doubt 
upon  this  point,  albert  the  profession  are 
not  generally  prepared  to  endorse  the 
operation  under  the  circumstances  in 
which  it  is  most  frequently  performed. 
£Tot  to  be  invidious,  the  names  of  the  two 
Warrens  of  Boston,  are  especially  asso- 
ciated with  the  operation,  which  has  been 
successfully  performed  in  many  other  por- 
tions of  the  country  likewise.] 

Dr.  Hedenus  speaks  of  six  successful 
cases  of  removal.  The  operation,  as  re- 
corded by  himself,  is  as  follows : — An 
incision  was  made  from  the  os  hyoides  to 
the  top  of  the  sternum,  and  the  skin  re- 
flected from  each  side  to  the  extent  of  two 
inches.  The  sterno-hyoid  and  thyroid 
muscles,  which  were  adherent  to  the  tu- 
mor, were  cut  through  in  consequence  of 
the  hemorrhage  following  an  attempt  made 
to  reflect  them.  He  next  separated  the 
swelling  above  and  below  from  the  sterno- 
cleido-mastoid  and  omohyoid  muscles,  and 
also  from  the  jugular  vein  and   carotid 

1  Hyrtl,  Topog.  Anat.,  b.  i.,  p.  357. 


artery  (to  which  it  was  closely  adherent), 
until  he  freed  it  as  far  as  the  point  where 
the  thyroid  arteries  originate.  He  then 
tied  the  superior  and  inferior  thyroid 
arteries  close  to  the  tumor,  and,  on  ac- 
count of  the  free  anastomosis,  applied  to 
each  vessel  two  ligatures,  and  divided  it 
in  the  interspace.  The  more  deeply  the 
dissection  now  extended,  the  more  hazard- 
ous did  it  appear.  Every  four  or  five  lines 
he  was  obliged  to  tie  two  or  three  arteries  ; 
a  proceeding  which  was  effected  with 
great  difficulty.  After  most  cautiously 
dissecting  to  the  base  of  the  tumor,  which 
was  attached  to  the  thyroid  cartilage  and 
the  three  upper  rings  of  the  trachea,  he 
-met  with  so  many  arteries,  for  the  most 
part  as  large  as  the  radial  or  ulnar,  that 
in  order  to  prevent  further  loss  of  blood, 
he  decided  to  tie  the  base  of  the  tumor, 
and  to  cut  away  all  beyond  the  ligature. 
He  accordingly  first  passed  a  needle, 
armed  with  ligatures,  through  the  base  of 
the  tumor,  and  tied  the  ends ;  and  next 
passed  another  ligature  round  the  entire 
base,  and  removed  as  much  as  he  thought 
proper.  Some  local  applications,  of  no 
importance,  were  applied.  During  con- 
valescence hemorrhage  occurred,  which 
was  arrested  by  sprinkling  the  wound  with 
gum-arabic.  On  the  eighth  day  the  liga- 
tures came  away.  The  patient  ultimately 
recovered,  and  left  the  hospital  well  f1 
These  proceedings  are  scarcely  considered 
admissible  in  modern  surgery. 


[Thyroiditis. 

Acute  inflammation  of  the  thyroid  gland 
is  rare.  It  may  occur  even  after  unusual 
exposure  to  inclemency  of  weather,  and 
even  by  extension  of  inflammatory  pro- 
cesses from  intra-laryngeal  inflamma- 
tions, such  as  occasionally  accompany 
the  degeneration  of  neoplasms.  The 
symptoms  comprise  local  swelling,  and 
the  usual  evidences  of  inflammatory 
action.  Kesolution  may  occur,  or  abscess 
follow  according  to  circumstances.  It  is 
also  possible,  as  in  one  case  under  the 
reviser's  care,  that  the  dyspnoea  induced 

1  Griife's  Journal,  b.  ii.,  p.  237. 
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by  the  tumefaction,  may  be  sufficient  to 
demand  the  prompt  performance  of  trache- 
otomy and  the  introduction  of  the  cauula. 
The  treatment  is  that  ordinarily  pursued 
for  acute  external  inflammations.] 


[Bronchocele.] 

The  most  frequent  affection  of  the  thy- 
roid body  is  chronic  enlargement,  or 
hypertrophy,  to  which  the  term  "bron- 
chocele"  is  commonly  applied.  But  under 
this  head  are  included  several  morbid 
changes,  all  allied  to  one  another  in  being 
developments  of  the  natural  component 
tissues  of  the  organ. 

A  simple  bronchocele  consists  in  a  uni- 
form enlargement  of  the  thyroid  body  in 
all  its  parts.  The  texture  of  the  gland  is 
healthy,  except  that  it  is  coarser  than  that 
of  a  thyroid  gland  of  ordinary  size.  Very 
frequently  numerous  cysts  of  one  or  two 
lines  in  diameter  are  found  filled  with  a 
viscid  fluid,  or  some,  fewer  in  number  and 
of  larger  size,  partitioned  and  filled  with 
a  thin  watery  or  bloody  fluid,  and  scattered 
irregularly  through  its  substance.  As 
the  enlargement  proceeds,  it  may  sur- 
round and  compress  the  trachea  and 
lower  part  of  the  larynx.  -.  [Severe  dysp- 
noea is  sometimes  the  result  of  compres- 
sion. The  involution  of  the  trachea  is 
recognizable,  at  times,  on  larygoscopic 
inspection.  Tracheotomy  is  admissible 
in  these  instances,  provided  a  canula  can 
be  inserted  below  or  beyond  the  point  of 
compression.  In  some  instances,  the  op- 
eration is  practised  right  through  the 
gland.]  A  case  is  recorded  by  the  late 
Mr.  Howship,  in  which  the  jugular  vein 
passed  through  the  substance  of  the  gland, 
and  the  patient  suffered  greatly  from  con- 
gestion of  the  head.  The  two  lobes  are 
rarely  equally  increased  in  size,  the  right 
being  more  commonly  the  larger:  some- 
times, it  is  said,  the  middle  lobe,  or  pyra- 
mid, is  principally  affected.  In  this 
country  [and  in  America]  bronchocele  is 
more  common  in  women  than  in  men. 
Cases  occur  in  which  young  girls,  from 
seventeen  to  twenty-four  years  of  age, 
are  subject  to  considerable  enlargement  of 
the  thyroid  body  at  each  menstrual  period ; 
the  swelling  subsiding  as  that  function 
subsides.  [A  similar  condition  is  not  in- 
frequent during  successive  pregnancies.] 
I  had  under  my  care  a  young  lady,  in 
whom  this  thyroid  enlargement  became 
permanent,  after  the  abrupt  cessation  of 
menstruation,  caused  by  her  being  ex- 
posed to  cold  and  wet  during  a  stormy 
passage  at  sea.  Mr.  White  Cooper  has 
observed  that  in  persons  subject  to  this 
affection  the  eyes  are  often  more  than 
usually  prominent.  "When  of  moderate 
size,  the  disease  can  be  easily  recognized, 


both  by  its  position  and  by  its  following 
the  movements  of  the  traciiea  and  oeso- 
phagus. It  rises  if  the  patient  be  directed 
to  swallow.  But  when  of  larger  size  it 
may  be  known  as  being  unlike  anything 
else.  It  may  be  raised  with  every  pulsa- 
tion of  the  carotid  artery,  or  hang  down 
in  front  of  the  chest,  so  that  it  cannot  be 
concealed  by  any  sort  of  clothing. 

In  the  severer  forms  bronchocele  or 
goitre  is  endemic.  It  prevails  in  Derby- 
shire, Nottingham,  and  the  chalky  parts 
of  England ;  in  the  valleys  of  the  Alps, 
Apennines,  and  Pyrenees.  -  Postiglione 
remarks,  that  in  Savoy,  Switzerland,  the 
Tyrol,  and  Carinthia,  there  are  villages 
in  which  all  the  inhabitants,  without  ex- 
ception, have  these  swellings. '  The  cause 
commonly  assigned,  namely  the  use  of 
melted  snow,  or  of  water  impregnated 
with  calcareous  or  earthy  particles,  is  un- 
satisfactory. Capt.  Alexander  Gerard, 
in  his  account  of  Korrawur,  in  the  Hima- 
layas, says,  "although  the  Korrawurrees 
can  get  nothing  but  snow  for  some  months 
in  the  year,  they  are  not  so  subject  to 
goitre  as  the  people  who  live  in  the  damp 
grounds  in  the  forest  at  the  foot  of  the 
hills,  where  there  can  never  be  any  snow- 
water. The  water  which  flows  from  the 
hills  of  lias,  forming  the  Asiatic  side  of 
the  Dardanelles,  is  impregnated  with 
lime  ;  but  yet  during  a  residence  of  many 
mouths  I  did  not  notice  the  prevalence  of 
goitre. "  This  idea  has  been  successfully 
refuted  by  Alibert ;  and  Podere  has  ex- 
plained how  the  disease  cannot  be  re- 
ferred to  the  use  of  any  particular  kind  of 
food.  Dr.  Guggcnbuhl,  the  founder  of 
the  Cretin  Hospital,  remarks  that  both 
cretinismus  and  goitre,  which  may  exist 
either  conjointly  or  separately,  prevail  in 
deep  valleys,  where  the  air  stagnates, 
and  the  population,  scanty  in  numbers, 
becomes  deteriorated  by  frequent  inter- 
marriage. Cases  of  goitre  and  idiocy 
removed  to  an  elevated  position,  and 
properly  nurtured,  are  first  made  to  thrive 
bodily,  and  then  are  susceptible  of  men- 
tal improvement ;  and  he  particularly 
relates  the  case  of  a  cretin  child,  who 
after  having  passed  a  life  of  apparently 
complete  insensibility  to  external  objects, 
gave  suddenly  the  first  indication  of 
aroused  consciousness,  after  proper  treat- 
ment, by  exclaiming,  "Die  Sonne  !"  (the 
sun),  as  the  light  of  day  fell  on  the  spot 
where  he  was  seated.  Humboldt  says 
that  persons  afflicted  with  bronchocele 
are  met  with  in  the  lower  course  of  the 
Magdalena  River,  from  Honda  to  the  con- 
flux of  the  Cauca,  in  the  upper  part  of  its 
course,  between  Neiva  and  Honda,  and 
on  the  high  country  of  Bogota,  six  thou- 
sand feet  above  the  bed  of  the  river.     The 

1  Memoria  sulfa  Natura  del  Gozzo,  p.  22, 
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first  of  these  three  regions  is  a  thick 
forest,  while  the  second  and  third  pre- 
sent a  soil  destitute  of  vegetation ;  the 
first  and  third  are  extremely  damp,  the 
second  is  peculiarly  dry  ;  in  the  second  and 
third  the  winds  are  impetuous,  in  the  first 
the  air  is  stagnant.  To  these  striking 
differences  we  will  add  those  relative  to 
temperature.  In  the  first  and  second  re- 
gions the  thermometer  keeps  up  all  the 
year  between  71°  and  73°  F. ;  in  the  third  it 
ranges  between  37°  and  62°  F.  The  waters 
drunk  by  the  inhabitants  of  Maraquita, 
Honda,  and  Santa  Fe  tie  Bogota,  where 
bronchoceles  occur,  are  not  those  of  snow, 
but  issue  from  rocks  of  granite,  freestone, 
and  li  me.  The  temperature  of  the  waters 
of  Santa  Fe  and  Mompox,  drunk  by  those 
who  have  this  disease,  varies  from  nine 
to  ten  degrees.  Bronchoceles  are  the 
most  hideous  at  Maraquita,  where  the 
springs,  which  flow  over  granite,  are, 
according  to  Humboldt's  experiments, 
chemically  more  pure  than  those  of  Honda 
or  Bogota,  and  where  the  climate  is  mu*h 
less  sultry  than  upon  the  banks  of  the 
Magdalena  River. ' 

Dr.  John  Webster  has  favored  me  with 
some  manuscript  notes  bearing  upon  this 
subject.  He  says  that,  according  to  in- 
formation collected  from  reliable  sources, 
there  are  500,000  goitrous  persons  in 
France.  Some  localities  in  that  country 
are  very  remarkable  for  the  large  number 
so  designated.  For  example,  in  a  town 
of  Lorraine,  having  recently  73G  inhabi- 
tants, there  were  recognized.  164  affected 
with  goitre,  of  whom  143  were  females. 
Of  the  1G4  goitreux,  comprising  both 
sexes,  105  lived  in  houses  having  a 
northern  exposure,  while  only  59  in- 
habited dwellings  fronting  the  south,  and 
thus  enjoying  more  sunshine  than  the 
others.  At  Rosieux,  also  in  Lorraine,  it 
is  reported  that  every  indigent  female  is 
goitrous.  In  the  arrondissement  of  Schal- 
stadt,  situated  in  the  Lower  Rhine  de- 
partment, 658  goitreux  were  lately  regis- 
tered. A  still  more  remarkable  instance 
of  the  frequency  of  the  disease  occurs  at 
St.  Aubin,  near  Elboeuf,  on  the  banks  of 
the  Seine,  not  far  from  Rouen,  where  one 
female  in  every  16  of  the  total  population 
has  goitre  more  or  less  developed.  Other 
places  in  France  might  be  named  Avhere 
the  affection  is  very  prevalent. 
.  In  Piedmont  and  Savoy,  especially  the 
latter,  goitre  is  very  rife.  By  an  official 
report,  continues  Dr.  Webster,  published 
a  few  years  ago,  there  were  18,462  simple 
goitreux,  besides  3909  cretins.  Various 
mountainous  districts  in  Europe  are  af- 
flicted with  this  complaint,  which,  how- 
ever, always  disappears  before  civilization. 

1  Humboldt,  in  Journ.  de  Physiologic,  par 
F.  Majendie,  torn,  iv.,  p.  116. 


It  becomes  rare  as  persons  are  better 
clothed  and  fed,  and  are  not  compelled  to 
intermarry.  Prior  to  1818,  goitre  was 
very  common  in  the  Swiss  canton  of 
Yalais,  and  particularly  in  several  se- 
cluded valleys  near  Martigny.  In  that 
year,  from  the  bursting  of  a  lake  high  up 
in  the  mountains,  a  valley  not  far  from 
that  town  was  completely  devastated  ; 
houses,  trees,  cattle,  and  people  being 
carried  away  by  the  flood.  However  fre- 
quent in  this  part  was  the  prevalence  of 
both  goitre  aud  cretinism  before  the  event, 
it  was  remarked  that  subsequently  it 
nearly  entirely  disappeared,  and  the  reason 
seemed  the  following.  Before  the  great 
inundation,  the  soil  of  the  valley"  was 
always  wet,  marshy,  and  unproductive. 
By  the  overflowing  of  the  lake  a  metre  of 
good  vegetable  mould  was  brought  down 
from  the  higher  regions  ;  the  natives  were 
obliged  to  exert  themselves  in  the  cultiva- 
tion, whereby  their  physical  status  was 
much  ameliorated,  and  the  supply  of  food 
materially  augmented. 

At  Caneles,  near  the  Cordilleras,  in 
North  Mexico,  many  of  the  inhabitants 
are  grievously  affected.  Authorities  state 
that  half  of  those  employed  in  the  mines 
iire  goitrous,  though  generally  only  on 
one  side  of  the  neck.  It  is  affirmed  that 
children  born  of  such  parents  are  fre- 
quently idiots,  or  deaf  and  dumb. 

In  the  treatment  of  bronchocele  we 
should  be  particular  to  put  the  patient 
under  circumstances  favorable  to  recov- 
ery. In  females,  the  menstrual  function 
generally  requires  regulation  ;  and  a  low 
damp  situation  should,  where  possible,  be 
changed  for  a  more  airy  spot.  Blisters 
have  been  applied,  and  kept  open  ;  fric- 
tions have  been  recommended  ;  the  appli- 
cation of  emplastrum  ammoniac!  cum 
hydrargyro,  electricity,  etc.,  but  without 
much  effect. 

The  remedy  most  relied  on  at  the  pres- 
ent day  is  iodine,  which  was  first  given  in 
the  form  of  burnt  sponge  ;  and  is  now 
employed  both  internally  and  locally,  in 
the  different  forms  admitted  into  the 
pharmacopoeia.  The  iodide  of  potassium 
may  be  administered  in  doses  of  two  or 
five  grains,  or  even  more,  three  times  a 
day.  If  more  than  three  grains  are  given 
at  the  commencement,  the  medicine  is 
often  removed  in  its  excess  by  the  secre- 
tion of  the  kidneys.  In  large  closes  it  is 
apt  to  excite  salivation,  and  to  irritate 
the  stomach.  Iodine  was  discovered  in 
1813,  by  Courtois,  manufacturer  of  salt- 
petre in  Paris  ;  but  Dr.  Coindet  was  the 
first  to  introduce  it  into  medical  practice 
for  the  cure  of  bronchocele.  Shortly  after 
its  efficacy  had  been  established,  Dr.  Fyfe, 
of  Edinburgh,  discovered  the  presence  of 
iodine  in  burnt  sponge. 

[The  reviser  has  had  considerable  sue- 
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cess  in  treating  goitre  of  recent  origin,  by 
local  applications  of  a  saturated  solution 
of  iodoform  in  ether,  chloroform  or  collo- 
dion. The  collodion  solution  possesses 
the  advantage  of  exercising  an  equable 
compression  upon  the  exterior  of  the 
gland,  which  appears  to  be  additionally 
salutary.  When  the  volatile  ether  or 
chloroform  evaporates,  a  well-distributed 
layer  of  iodoform  remains,  a  portion  of. 
which  is  undoubtedly  absorbed  through 
the  skin,  and  thus  exercises  its  resolvent 
powers.  The  applications  are  usually  re- 
peated daily,  with  occasional  intermis- 
sions, whenever  the  skin  becomes  too 
tender  for  such  frequent  repetition. 

Appropriate  constitutional  treatment  is 
likewise  instituted,  iodoform  being  often 
substituted  for  the  iodides  more  generally 
resorted  to.] 

Cases  of  enlargement  of  the  thyroid 
body,  demanding  the  application  of  liga- 
tures to  the  nutrient  "arteries,  must  be 
considered  exceptional,  and  modern  sur- 
gery somewhat  avoids  the  operation.  In 
a  case  recorded  by  Sir  W.  Blizard,  the 
patient  died  from  the  effects  of  hospital 
gangrene  ;'  but  a  case  reported  byWalther, 
of  Landshut,  was  successful.2  The  supe- 
rior thyroid  arteries  were  successfully  tied 
by  Mr.  Coates,  of  Salisbury.3  Mr.  Skey 
observes  :4  "  While  on  the  subject  of  tying 
arteries  in  the  region  of  the  neck,  I  have 
referred  to  the  operation  of  tying  the 
superior  thyroid  artery  as  performed  by 
Sir  W.  Blizard,  by  Mr.  Earle,  and  others. 
It  is  an  operation  the  performance  of 
which  is  perfectly  justifiable,  and,  as  I  can 
testify,  is  attended  with  marked  diminu- 
tion of  the  enlarged  structure,  if  this  be 
the  object  to  be  attained  :  but  the  rela- 
tions of  the  inferior  thyroid  arteries  are 
so  much  more  complicated,  and  the  artery 
itself  lies  so  deeply  imbedded  in  the 
structures  of  the  neck,  that,  I  conceive  its 
exposure  without  danger  to  be  almost  im- 
possible." Thus  the  question  stands  ; 
the  general  feeling  being  by  no  means 
favorable  towards  the  operation. 

Dr.  Murnay  speaks  highly  of  the  treatment 
of  bronchocele  by  strychnia.  The  first  case 
in  which  he  used  it  was  that  of  a  lady  aged 
thirty,  who  had  had  good  health  up  to  four 
years  previously,  when  the  catamenia  became 
irregular  and  were  attended  with  great  pain 
on  each  periodic  return.  She  assigned  as  the 
cause  of  the  thyroid  tumor  great  distress  of 
mind  and  disappointment.  When  Dr.  Mur- 
nay saw  her,  the  disease  was  of  six  months' 
duration  ;  the  right  lobe  of  the  thyroid  gland 
was  fully  as  big  as  a  turkey's  egg,  extending 

1  Burns,  Surgical  Anatomy  of  the  Head  and 
Neck,  p.  202. 

*  Neue  Heilart  des  Kropfes,  p.  25  ;  1817. 

3  Med.  and  Chir.  Trans.,  vol.  x.,  p.  312. 

4  Operative  Surgery,  p.  545  ;  see  edit.  1858. 


laterally  so  as  to  press  on  the  right  carotid 
artery  and  jugular  vein  ;  a  strong  pulsation 
was  felt  in  the  tumor,  and  a  purring  thrill 
was  communicated  to  the  hand.  She  had  no 
palpitation  of  the  heart ;  but  she  complained 
of  headache,  and  of  a  buzzing  noise  in  the 
right  ear  ;  she  imagined  there  was  a  slight 
enlargement  of  the  right  eye,  and  that  she 
felt  a  sensation  of  fulness  in  it.  The  tumor 
at  times  impeded  deglutition,  and  occasion- 
ally her  breathing  also.  After  a  fair  trial  of 
the  usual  remedies,  strychnia  was  adminis- 
tered in  the  dose  of  y1^  gr.  three  times  a  day. 
At  the  end  of  a  fortnight  there  was  great  im- 
provement, and  ultimately  the  gland  regained 
its  normal  size.  The  second  case  was  that 
of  a  housemaid,  the  enlargement  having 
lasted  twelve  months,  and  both  lobes  being 
involved.  There  was  great  palpitation  of  the 
heart,  pulse  130,  eyes  prominent,  catamenia 
irregular,  tongue  large  and  flabby,  and 
coated  with  a  yellow  fur  in  the  centre ; 
bowels  constipated,  acting  only  once  a  week. 
In  this  case  the  medicine  was  ordered  in  a 
fluid  form  ;  one  grain  was  dissolved  in  seven 
drachms  of  water  and  one  of  dilute  sulphuric 
acid.  She  was  to  commence  with  five  min- 
ims three  times  a  day,  and  to  increase  to 
twenty.  On  the  tenth  day  of  taking  the 
medicine,  a  great  flow  of  menstrual  discharge 
came  on,  lasted  a  few  days,  and  returned  in 
a  week.  The  treatment  was  continued,  and 
soon  after  the  gland  began  to  shrink.  The 
third  case  was  that  of  a  young  lady  aged 
fifteen,  in  which  at  the  time  of  the  report  the 
symptoms  were  progressing  favorably.1 

Mr.  Hey,  of  York,  has  treated  bronchocele 
successfully  by  seton.  The  patient  was  a 
young  lady  twenty-one  years  of  age,  who  had 
suffered  from  bronchocele  from  her  earliest 
infancy.  Mr.  Hey  passed  a  skein  of  silk 
through  one  half  of  the  gland,  commencing  at 
the  upper  part,  in  the  median  line,  and, 
taking  as  nearly  as  possible  a  semicircular 
direction,  brought  it  out  at  the  corresponding 
point  below  ;  thus  embracing  half  the  tumor, 
at  a  depth  of  from  three-quarters  to  one  inch, 
so  that  the  seton  was  fairly  established  in  the 
substance  of  the  gland.  The  patient  did  not 
seem  to  suffer  pain,  and  there  was  no  hemor- 
rhage of  consequence.  For  the  first  five  weeks 
no  material  change  took  place  ;  the  discharge 
was  slight,  and  it  was  found  necessary  to  use 
savine  ointment.  In  the  course  of  the  sixth 
week  the  patient  suffered  from  a  feverish 
attack  ;  on  the  third  or  fourth  night  after  the 
fever  she  was  seized  with  a  cough  of  most  dis- 
tressing character;  she  became  delirious, 
with  brown  and  dry  tongue  ;  this  condition 
lasted  forty-eight  hours.  The  seton  began  to 
discharge  a  thin,  dirty-looking,  and  most 
offensive  matter,  which  relieved  the  irritation 
about  the  windpipe,  and  the  delirium  sub- 
sided. By  degrees  the  discharge  became 
purulent,  and  ultimately  all  signs  of  thyroid 
enlargement  disappeared.2  Mr.  Hey  remarks 
that  this  operation  was  known  a  century  ago  ; 

1  Dublin  Hosp.  Oaz.,  June  1,  1860. 
*  Provincial  Medical  and  Surgical  Journal, 
Sept.  10,  1849. 
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but  Dr.  Quadri,  of  Naples,  revived  it,  and 
practised  it  to  a  considerable  extent  about  the 
years  1817-18.  Mr.  Copland  Hutchinson 
tried  it  in  1819.1  Mr.  T.  A.  Thompson  and 
others  have  followed,  with  generally  favor- 
able results.  Still  the  nature  of  the  symp- 
toms here  recorded  point  clearly  to  chances  of 
risk,  and  a  cautious  practitioner  should  well 
weigh  the  necessity  of  operating  at  all. 

[Injections  of  tincture  of  iodine,  solu- 
tions of  carbolic  acid,  tincture  of  the 
chloride  of  iron,  solutions  of  ergot,  and 
other  agents,  are  sometimes  practised 
with  success,  in  hypertrophic  goitre  as  in 
the  cystic  variety.  Interstitial  injections 
are  not  devoid  of  danger,  and  are  some- 
times productive  of  death  by  entrance  of 
air  into  the  venous  circulation,  or  by 
thrombosis  and  embolism.] 

M.  E.  Collin,  medecin-major  de  lreclasse, 
records  the  particulars  of  a  remarkable 
attack  of  acute  goitre  in  the  garrison  at 
Briancon  during  the  year  1860.  The  87th 
regiment  of  the  line  arrived  at  Briancon 
on  October  22, 1859.  During  1860  it  repre- 
sented the  garrison  of  the  place,  compris- 
ing an  effective  force  of  1062  men.  During 
the  year  the  regiment  sent  to  the  infirm- 
ary 55  cases  of  goitre.  Of  these  55,  there 
were  53  acute  cases  contracted  at  the 
town.  The  attack  nearly  always  com- 
menced after  six  months'  residence.  The 
five  months  most  fertile  in  the  generation 
of  goitre  were  from  May  to  September. 
M.  Collin  has  called  attention  several 
times  to  the  rapidity  with  which  this 
disease  may  manifest  itself.  In  certain 
subjects  much  predisposed,  eight  days 
sufficed  for  its  formation. 

Of  the  53  goitres,  there  were  8  median, 
2  unilateral,  27  bilateral,  and  16  three- 
lobed.  Of  the  27  bilateral  goitres,  20 
were  on  the  right  side  ;  and  of  the  16 
three-lobed,  10  were  also  on  the  right. 
This  latter  point  confirms  the  opinion  of 
Alibert,  and  is  supported  by  nearly  all 
the  specimens  in  the  Hunterian  Museum. 
No  remedies  were  found  of  any  avail ; 
and  M.  Collin  very  properly  recommended 
either  a  rapid  change  in  the  regiment,  or 
an  entire  change  in  the  locality  of  the 
station.  He  adds  that  during  winter  the 
ground  is  constantly  covered  with  snow  ; 
and  that  during  that  season  there  is  no 
proper  place'for  exercise.2 

Instances  are  upon  record  in  which  bron- 
chocele  has  proved  fatal,  by  compression  of 
the  trachea.  One  of  the  latest  cases  is  re- 
corded by  Dr.  Dickinson.3  The  patient  was 
a  tailor  aged  seventeen.     For  some  time  he 

'  Med.-Chir.  Trans.,  vol.  xi.,  p.  235. 

2  Recueil  des  Memoires  de  Med.  militaire, 
juillet,  1861. 

3  Trans,  of  Path.  Society  of  London,  vol. 
xii.,  p.  229. 


had  had  palpitation  of  the  heart,  and  about 
eighteen  months  before  his  death  he  noticed 
a  swelling  in  the  position  of  the  isthmus  of 
the  thyroid  gland.  The  swelling  extended 
laterally,  so  as  to  occupy  the  sides  of  the 
neck,  and  he  then  began  to  have  fits  of  short- 
ness of  breath.  In  the  attacks  of  dyspnoea 
the  air  passed  with  a  hissing  sound,  as  if 
from  constriction  of  the  larynx.  He  was  ad- 
mitted into  St.  George's  Hospital,  where  he 
one  night  died  suffocated  before  tracheotomy 
could  be  performed.  Upon  examination  after 
death,  it  was  found  that  the  compression  of  the 
trachea,  which  was  very  great,  commenced 
at  about  two  inches  below  the  vocal  cords, 
and  extended  downwards  for  two  or  three 
inches.  A  preparation,  exhibiting  in  a 
striking  manner  the  enlarged  thyroid  gland 
surrounding  and  compressing  the  trachea  and 
the  lower  part  of  the  larynx,  is  preserved  in 
the  Museum  of  St.  Bartholomew's  Hospital. 
Mr.  Macwhinnie1  relates  the  case  of  a  patient 
aged  seventeen,  attended  by  Mr.  M'Crea  of 
Islington,  where  death  ensued  under  symp- 
toms similar  to  those  of  strangulation. 

The  enlargement  of  the  thyroid  gland, 
which  has  been  noticed  not  uncommonly 
in  pregnancy,  and  quite  independently  of 
the  conditions  usually  considered  to  be 
favorable  to  the  production  of  goitre,  is 
not  usually  dangerous ;  but  M.  Guillot 
notices  two  cases  under  his  own  care, 
which  show  that  it  may  prove  perilous 
to  life  itself. 

A  lady  set.  thirty,  in  easy  circumstances 
and  of  excellent  health  and  constitution, 
found  her  neck,  during  a  first  pregnancy, 
become  the  seat  of  a  slowly-increasing  en- 
largement. During  a  second  pregnancy,  in 
1835,  it  increased  again  and  became  trouble- 
some. In  1858  M.  Guillot  saw  her  with  M. 
Trousseau,  as  the  respiration  was  much  im- 
peded. A  few  days  afterwards,  the  patient 
being  nearly  asphyxiated,  laryngotomy  was 
performed  with  immediate  relief,  but  death 
ensued  in  two  days. 

The  second  case  was  that  of  a  young  woman 
aged  twenty -nine,  the  mother  of  two  children. 
Both  respiration  and  voice  were  embarrassed, 
and  she  was  liable  to  suffocative  paroxysms. 
These  symptoms  had  come  on  gradually  from 
the  time  of  her  first  pregnancy.  She  was 
admitted  into  the  Necker  Hospital,  where  one 
of  the  paroxysms  of  dyspnoea  terminated 
fatally.  The  thyroid  gland  had  nearly  ac- 
quired the  size  of  a  human  brain  ;  the  tissue 
was  healthy  in  appearance,  and  there  were 
numerous  small  cysts  scattered  throughout 
its  substance.8  The  author  regards  the  dis- 
ease as  one  of  the  manifestations  of  the  ex- 
cessive production  of  fibrin  during  preg- 
nancy. 

Dr.  Herbert  Davies  exhibited  at  the  Patho- 
logical Society  of  London,  May  21,  1849,  both 
the  thyroid  and  the  thymus  glands  much 
hypertrophied,   taken  from  a  boy  aged   six- 

1  Lancet,  July  13,  1861. 

2  Archiv.  gdn.  de  M6d.,  t.  xvi.,  1860. 
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teen,  who  died  suddenly  from  a  spasmodic 
affection  of  the  larynx.  He  had  noticed  the 
swelling  of  the  neck  about  the  age  of  fifteen  ; 
the  enlargement  increased  rapidly  about  four 
months  previous  to  his  death,  and  it  pro- 
duced a  sensation  as  if  he  were  ' '  breathing 
through  a  sponge."  On  examination,  the 
thyroid,  thymus,  and  bronchial  glands  were 
found  much  enlarged  ;  in  the  last  there  was 
a  deposit  of  tubercle.  On  microscopic  exami- 
nation of  the  thyroid  gland,  it  was  found  to 
consist  of  the  usual  vesicles,  containing  a 
fluid  in  which  were  a  large  number  of  corpus- 
cles, the  majority  of  which  were  smaller  than 
the  blood-disks. 

Pulsating  or  exophthalmic  bronchocele. — 
A  peculiar  variety  of  bronchocele,  dis- 
tinct from  the  ordinary  goitre,  and  to 
which  various  names  have  been  applied, 
may  be  here  noticed  ;  though,  as  it  forms 
but  one  link  in  a  long  chain  of  morbid 
symptoms,  it  would  be  out  of  place  to  de- 
scribe fully  the  disease,"  of  which  it  forms 
but  a  part,  among  the  affections  of  the 
thyroid  gland.  It  is  almost  invariably 
associated  with  palpitation  of  the  heart 
and  a  prominent  condition  of  the  eye- 
balls, and  hence  have  arisen  the  various 
names  under  which  these  combined  symp- 
toms have  been  described  :  as  "  goitre  ex- 
ophthalmique,"  "affection  of  the  heart 
and  thyroid  gland, "  "  anaemic  exophthal- 
mos," "maladie  de  Graves,"  "  maladie 
de  Basedow," — according  to  the  theory 
of  the  origin  of  the  disease  which  each 
writer  adopts,  or  the  name  of  the  au- 
thors who  were  supposed  to  have  first 
described  it.  It  occurs  more  commonly 
in  females  than  in  males,  though  it  is 
by  no  means  confined  to  the  former 
sex.  The  characters  of  the  disease  are 
very  well  marked,  and  are  thus  enume- 
rated. The  first  symptoms  are  usually 
palpitation  of  the  heart  and  habitually 
rapid  pulse,  with  other  signs  of  nervous 
debility ;  and  these  are  followed  at  a 
longer  or  shorter  interval  by  enlargement 
and  pulsation  of  the  thyroid  gland,  with 
violent  beatings  of  the  carotid  arteries. 
After  these  symptoms  have  existed  for 
some  time, — and  in  some  cases  it  is  said, 
before  the  enlargement  of  the  thyroid 
gland, — an  unnatural  prominence  of  the 
eyeballs  begins  to  be  perceptible  ;  and 
this  gives  to  the  patient  a  wild  or  startled, 
and  occasionally  almost  maniacal  expres- 
sion. In  a  case  related  by  Dr.  Stokes,1 
"the  tumefaction  continued  to  increase, 
until  the  globes  of  the  eyes  appeared  to 
protrude  from  the  orbits,  looking  down- 
wards and  forwards,  and  exhibiting  a 
zone  of  white  sclerotic  round  the  entire 
of  the  cornea  of  at  least  two  lines  in 
breadth.      The   lids   could   only  be    half 

1  Diseases  of  the  Heart  and  Aorta,  1854,  p. 

285. 


closed  ;  and  the  appearance  of  this  lady 
during  sleep,  with  those  great  brilliant 
eyes  yet  open,  can  never  be  effaced  from 
my  memory."1 

The  enlargement  of  the  thyroid  gland 
is  peculiar.  In  one  of  Dr.  Begbie's  cases, 
which  may  be  taken  as  a  type,  it  was  soft, 
smooth,  and  elastic,  and  of  equal  charac- 
ter throughout,  presenting  the  form  of 
hypertrophied  gland,  and  had  rapidly  de- 
veloped itself  to  its  present  size — that  of 
three  or  four  times  the  magnitude  of  the 
gland  in  health  ;  but  it  was  subject  to 
remarkable  variations  in  this- respect,  ac- 
cording to  the  state  of  mind,  rest,  or 
palpitation.  It  appeared  to  be  highly 
vascular,  and  conveyed  to  the  touch  the 
sensation  of  an  erectile  tumor.2  There  is 
commonly  also  a  purring  thrill  to  be  felt 
by  the  fingers,  and  a  loud  and  sometimes 
musical  bruit  to  be  heard  through  the 
stethoscope.  Indeed,  some  years  ago  a 
case,  in  which  there  existed  this  condi- 
tion of  the  gland,  was  mistaken  for  an 
aneurism,  and  (though  fortunately  for  the 
patient  the  nature  of  the  disease  was 
discovered  in  time)  a  day  had  been  ap- 
pointed for  tying  the  carotid  artery.3 

Together  with  the  pulsation  of  the  thy- 
roid gland  and  of  its  dilated  main  arte- 
ries, the  carotids  beat  violently,  and  often 
with  a  double  pulsation  and  loud  bruit ; 
and  the  patient  complains  of  distressing 
sensations  of  suffocation,  hammering  in 
the  head,  vertigo,  tinnitus  aurium,  etc. 
In  a  case  recorded  by  Sir  H.  Marsh,  the 
patient  could  feel  the  whizzing  in  her 
neck,  and  it  formed  one  of  her  most  dis- 
tressing symptoms.  Sometimes  also  the 
pulse  in  other  arteries  than  the  carotid  is 
unusually  jerking  and  large.  In  one  of 
Dr.  Stokes's  cases  the  patient  complained 
of  violent  pulsation  of  the  abdominal 
aorta  ;  and  in  a  case  which  Dr.  C.  J.  B. 
Williams  mentioned  at  the  Med.-Chir. 
Society,4  there  was  enlargement  of  the 
arteries  of  the  forehead,  face,  and  neck. 
In  many  cases,  however,  a  marked  differ- 
ence in  the  pulsation  of  the  carotids  and 


1  Dr.  Stokes  supposes  that  the  prominence 
of  the  eyeballs  depends  on  an  increase  in  the 
vitreous  and  aqueous  humors  ;  but  the  ma- 
jority of  observers,  probably  more  correctly, 
think  that  the  prominence  is  caused  by  some 
morbid  condition  of  the  structures  situated  in 
the  orbit,  behind  the  globe.  What  this  mor- 
bid state  is,  remains,  however,  still  uncer- 
tain. Effusion  of  serum,  increase  of  post- 
ocular  fat  and  cellular  tissue,  congestion  of 
the  orbital  veins,  etc.,  have  been  assigned  by 
different  writers  as  causes  of  the  protrusion. 

2  Contributions  to  Practical  Medicine,  1862, 
p.  121. 

3  Diseases  of  the  Heart  and  Aorta,  by  Dr. 
Stokes,  p.  279. 

4  Lancet,  Dec.  8,  1860. 
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of  the  radial  arteries  has  been  noticed  ; 
that  of  the  former  being  violent  and  jerk- 
ing, that  of  the  latter  comparatively  fee- 
ble.1 Sometimes  large  veins  can  be  seen 
ramifying  over  the  enlarged  thyroid 
gland ;  and  the  external  jugular  and 
other  veins  of  the  neck  are  at  the  same 
time  much  distended.  The  heart  beats 
quickly,  and  upon  the  least  excitement 
violently  ;  and  at  its  base  and  in  the  large 
arteries  a  bellows-sound  is  almost  always 
to  be  heard  through  a  stethoscope.  The 
pulse,  indeed,  habitually  rapid,  often 
reaches  130  to  140  beats  in  a  minute.2 

From  the  foregoing  account,  it  will  be 
readily  seen  that  this  disease  is  very  dif- 
ferent from  ordinary  goitre  ;  and  indeed 
its  diagnosis  from  this  or  from  any  other 
malady  is  not  difficult.  These  are  the 
chief  points  of  distinction  from  common 
bronchocele :  1.  The  size  of  the  tumor 
formed  by  the  enlarged  gland  varies  con- 
siderably with  the  general  condition  of 
the  patient  as  to  rest  or  excitement,  and 
their  effect  on  the  heart's  action  ;  2?"  The 
appearance  of  the  disease  is  independent 
of  endemic  influences,  so  powerful  in  the 
production  of  ordinary  goitre  ;  3.  The  tu- 
mor rarely  becomes  large  enough  to  cause 
any  great  deformity,  though  Dr.  Stokes 
says  he  has  seen  two  cases  in  which  this 
was  produced  in  a  considerable  degree  ; 
4.  Dr.  Graves  says  that  it  differs  also 
from  goitre  in  its  size  becoming  station- 
ary just  at  that  period  o^growth  at  which 
the  last-named  disease  usually  increases 
more  rapidly  ;  5.  The  purring  thrill  and 
loud  murmur  in  the  tumor,  as  well  as  the 
other  general  symptoms — the  palpitation, 
the  prominent  eyeballs,  the  jerking  caro- 
tids, etc. — will  be  abundantly  sufficient 
for  confirming  the  diagnosis. 

Notwithstanding  the  apparent  urgency 
of  the  symptoms,  this  disease  is  vety 
rarely  fatal,  unless  accompanied  with  or- 
ganic disease  of  the  heart,  or  some  other 
serious  complication.  Comparatively  few 
opportunities  of  examining  the  condition 
of  the  thyroid  gland,  after  death,  have 
therefore  occurred  ;  and  these  have  been 
for  the  most  part  in  those  who  died  from 
some  attendant  malady,  rather  than  from 
the  peculiar  assemblage  of  morbid  symp- 
toms which  by  themselves  make  up  the 
disease. 

The  appearances,  therefore,  which  have 
been  observed  in  the  heart,  etc.,  after 
death,  in  the  few  cases  on  record,  must 
not  be  taken  as  representing  those  which 
ordinarily  exist  ;  but  must  be  checked  by 
the  observation  of  the  far  larger  number 
of  cases  in  which  complete  recovery  has 
ensued  on   proper  treatment.     The   ap- 

1  Dr.  Stokes,  op.  cit.  ;  Dr.  J.  0.  Fletcher, 
Brit.  Med.  Journal,  May  23,  1863. 

2  Begbie,  op.  cit.,  p.  130. 


pearances,  however,  which  more  imme- 
diately concern  us — those  in  the  thyroid 
gland,  namely — are  probably  character- 
istic. 

In  1841,  Sir  H.  Marsh  communicated  to  the 
Pathological  Society  of  Dublin  an  account  of 
a  patient  who  suffered  from  this  disease,  and 
who  died  from  gangrene  of  the  extremities, 
preceded  by  erysipelas  and  anasarca.  The 
thyroid  gland  was  irregularly  lobulated  on 
the  surface,  the  lobules  or  cysts  containing  a 
quantity  of  clear  fluid.  The  right  internal 
jugular  vein  was  much  dilated,  and  mea- 
sured, when  emptied  by  puncture,  an  inch 
and  a  half  across.  One  of  the  enlarged  lobes 
of  the  thyroid  body  lay  over  the  carotid 
artery.  Both  auricles,  especially  the  left, 
were  much  dilated.  The  left  ventricle  was 
somewhat  dilated  and  hypertrophied.  The 
auriculo-ventricular  valves,  on  both  sides, 
had  thickened  margins  ;  the  disease  appa- 
rently proceeding  from  depositions  of  fatty 
granular  matter  under  the  membrane.  The 
right  valves  were  more  affected  than  the  left.1 
In  another  case,  that  of  a  woman  who  died 
from  apoplexy,  and  who,  at  the  time  of  her 
death,  suffered  from  this  disease,  the  thyroid 
arteries,  which  during  life  could  be  felt  pul- 
sating strongly,  were  found  greatly  enlarged 
and  remarkably  tortuous.  The  thyroid  gland 
was  enlarged.  The  left  ventricle  was  greatly 
hypertrophied,  and  its  cavity  much  dilated.2 
In  a  case  of  Dr.  Begbie's,  the  thyroid  gland 
was  enlarged  to  three  times  its  normal  bulk 
from  hypertrophy.  The  heart  was  somewhat 
enlarged,  from  slight  dilatation  of  the  right 
cavities.  The  walls  of  the  right  auricle  were 
very  thin.  The  valves  were  healthy.  Va- 
rious other  organs  were  more  or  less  dis- 
eased.3 In  another  case  recorded  by  the 
same  author,  and  in  which  the  patient  died 
from  heart-disease,  general  dropsy,  etc., 
"the  sterno-hyoid  and  sterno-thyroid muscles 
were  much  thinner  and  broader  than  natural, 
from  being  stretched  over  the  thyroid  body, 
which  was  of  large  size.  The  external  jugu- 
lar veins  were  normal ;  the  internal  jugulars 
were  large ;  the  left  one,  when  slit  open, 
measured  an  inch  and  a  half  across  at  a  level 
with  the  cricoid  cartilage.  The  thyroid  body 
was  of  large  size,  but  was  not  weighed  ;  its 
weight,  however,  might  be  computed  at  four 
or  five  times  the  natural  weight.  Each  lateral 
lobe  measured  an  inch  and  a  half  in  breadth, 
and  was  of  a  corresponding  thickness.  This 
great  size  was  not  partial,  but  general;  and 
although  the  isthmus  was  comparatively  lar- 
ger than  the  lateral  lobes,  there  was  complete 
symmetry  of  both  sides.  It  was  of  a  dusky- 
red  color,  smooth,  and  well-defined,  and 
slightly  irregular  on  its  anterior  surface  ;  but 
still  retained  the  natural  convex  and  semi- 
lunar form  of  the  organ,  when  in  a  state  of 
health.4  Several  other  organs  were  dis- 
eased. 


1  Stokes,  op.  cit., 

2  Ibid.  p.  291. 

9  Op.  cit.,  p.  141. 
*  Op.  cit.,  p.  146. 
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The  prognosis  in  those  cases— the  most 
frequent— in  which  there  exist  no  signs  of 
grave  organic  disease  in  the  heart  or 
other  organs  is  very  favorable,  though  a 
long  time  often  passes  before  the  charac- 
teristic features  of  the  disease  entirely 
disappear.  In  favorable  cases,  the  heart, 
becoming  less  excitable,  again  recovers 
its  former  steady  and  healthy  action  ;  and 
an  improvement  in  the  state  of  this  organ 
seems  to  be  usually  the  first  step  towards 
recovery.1  Then  follow  recession  of  the 
eyeballs  within  the  orbit,  and  gradually 
lessening  of  the  thyroid  tumor,  with  loss 
of  its  pulsation,  and,  it  may  be,  hardening 
of  its  substance  ;2  and,  accompanying 
these  are  improvement  in  the  general 
health,  and  commonly^  after  a  longer  or 
shorter  time,  perfect  recovery. 

The  immediate  causes  of  the  disease  are 
not  very  well  denned  ;  but  they  appear  to 
include  almost  any  of  those  circumstances 
which  lead  to  general  ill-health  and  anae- 
mia, although  in  some  cases  the  patients 
are  tolerably  healthy  -  looking  or  even 
plethoric.  Dr.  Begbie,  however,  thinks 
that  even  in  these  there  is  probably  an 
unhealthy  condition  of  the  blood ;  and 
adds,  "I  have  seen  no  instance  of  the 
disease  in  which  the  general  and  physical 
signs  of  anaemia  were  not  ■■more  or  less 
completely  developed,  and  no  case  in 
which  an  adequate  cause  of  that  condi- 
tion was  not  furnished  in  its  history  ;  nor 
any  one  in  which  a  marked  mitigation, 
or  complete  removal  of  the  symptoms, 
has  not  taken  place  under  a  plan  of  treat- 
ment calculated  to  overcome  the  blood 
disorder. '  '3  Amenorrhoea,  long-continued 
hemorrhage  from  piles,  bilious  diarrhoea, 
want  of  rest,  and  many  other  similar 
causes,  have  been  assigned  in  different 
cases.  Dr.  Stokes  says, "  In  young  women, 
mental  anxiety  and  the  effect  of  terror 
may  produce  it.  I  have  known  a  remark- 
able instance  of  the  latter  cause  inducing 
the  disease  in  a  lady  who  had  previously 
been  healthy."  In  a  few  cases  the  dis- 
ease appears  intimately  associated  with 
organic  disease  of  the  heart ;  but  this  can 
be  by  no  means  considered  essential,  and 
the  cardiac  disease  is  supposed  by  many, 
when  it  exists,  to  follow  rather  than  pre- 
cede the  symptoms  which  have  been  de- 
scribed, and  to  arise  from  long-continued 
functional  disorder  of  the  organ. 

There  has  been  almost  as  much  differ- 
ence of  opinion  concerning  the  nature  of 
this  disease  as  there  has  been  agreement 
concerning  its  symptoms,  prognosis,  and 
treatment.  Dr.  Begbie  thinks  that  the 
essence  of  the  disease  consists  in  a  vitiated 

1  Dr.  Fletcher,  Dr.  Stokes,  etc.,  op.  cit. 

2  Dr.  Bullar,  Med.-Chir.  Trans.,  vol.  xliv., 
p.  40 ;  Dr.  Stokes,  op.  cit.,  p.  288. 

8  Op.  cit.,  p.  170. 


or  impoverished  condition  of  the  blood, 
and  that  this  condition,  acting  directly  on 
the  cardiac  nerves,  excites  the  heart  and 
vessels  to  over-action ;  that  the  anaemic 
palpitation  thus  produced  is  followed  by 
the  characteristic  symptoms,  and,  if  not 
removed,  issues  in  organic  change  of  the 
heart,  in  enlargement  of  the  great  vessels, 
in  induration  and  structural  degeneration 
of  the  thyroid  gland,  etc.  Dr.  Stokes  sup- 
poses that  the  disease  is  a  special  form  of 
cardiac  neurosis,  which  may  lead  to  organic 
disease,  and  that  the  nervous  excitement 
is  possibly  propagated  to  the  arteries  of 
the  neck,  as  he  thinks  that  their  pul- 
sation is  more  than  can  be  accounted  for 
by  the  force  of  the  heart.  Prof.  Lay- 
cock1  thinks  the  symptoms  are  due  to  neu- 
rosis of  the  cerebro-spinal  tract,  or  rather 
of  several  vaso-inotor  centres  in  the  spinal 
cord.  The  bronchocele  (which  is  essenti- 
ally a  dilatation  of  the  vessels  of  the  thyroid 
gland)  he  thinks  is  due  to  a  lesion  of  a  par- 
alyzing kind  of  the  trunk  of  the  sympa- 
thetic. Dr.  J.  O.  Fletcher  is  of  opinion 
that  we  must  look  to  the  nervous  system, 
and  especially  to  the  brain  for  the  cause, 
and  that  the  disease  is  "  hyperneuria, " 
induced  by  sleeplessness,  anxiety,  etc., 
impairing  digestion  and  assimilation ; 
"secondarily  interfering  with  the  normal 
nutrition  of  the  nerve-centres,  causing  a 
state  of  hyperneurosis  with  want  of  power, 
which  induces  imperfect  secretion  by  some 
organs,  and,  as  a  necessary  consequence 
of  this,  if  long  continued,  causes  organic 
changes."2  Dr.  Handheld  Jones:  that 
the  fundamental  malady  is  debility,  espe- 
cially of  the  nervous  system,  which,  by 
affecting  various  vaso-motor  nerves,  gives 
rise  to  the  several  symptoms.3  M.  Trous- 
seau :  that  it  is  a  neurosis,  having  its 
proximate  cause  in  a  change  of  the  vaso- 
motor apparatus,  and  that  the  anaemia 
follows,  rather  than  precedes,  the  charac- 
teristic symptoms.4 

The  proper  treatment  is  very  definitely 
pointed  out  by  the  causes  and  symptoms 
of  the  disease.  To  remove  those  condi- 
tions (if  they  still  exist)  which  appear  to 
have  been  important  elements  in  the  first 
production  of  the  disease,  as  hemorrhage, 
over-exertion  of  mind  or  body,  etc. — to 
allay  the  excessive  action  and  irritability 
of  the  heart  by  digitalis,  morphia,  hyos- 
cyamus,  and  similar  drugs — to  improve 
the  impoverished  or  vitiated  blood  by 
tonics,  especially  iron — to  place  the  pa- 
tient in  favorable  conditions,  as  far  as  is 
possible,  for  good  air  and  perfect  rest, — 
are  the  obvious  and  most  important  gen- 

1  Brit,  and  For.  Med.-Chir.  Rev.,  Jan.,  1864. 

2  Op.  cit.,  p.  539. 

3  Proceedings  of  Med.-Chir.  Soc.,1861. 

4  Clinique  med.  de  l'Hotel-Dieix,  pp.  644, 
645. 
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eral  methods  of  treatment,  the  details  of 
which  must  be  decided  separately  for  each 
case.  Iodine,  whether  taken  internally, 
or  applied  to  the  surface  of  the  swollen 
thyroid  gland,  appears  to  be  by  itself  of 
very  little  use.  [Iodoform  internally,  as 
first  pointed  out,  I  believe,  by  Dr.  Carpen- 
ter, of  Potts ville,1  is  often  peculiarly  effi- 
cacious in  the  treatment  of  this  form  of 
goitre ;  apparently  by  some  influence  on 
the  nervous  system,  rather  than  by  its  re- 
solvent properties.]  The  application  of 
ice  appears  in  some  cases  to  be  very  bene- 
ficial. It  does  not  often  happen  that  im- 
mediate danger  is  caused  by  the  pressure 
of  the  enlarged  thyroid  body  on  the  tra- 
chea; butM.  Trousseau  relates  such  a  case; 
and  the  patient,  a  boy  about  14  years  old, 
was  apparently  saved  from  suffocation,  or, 
at  least,  from  undergoing  tracheotomy, 
by  venesection,  by  the  application  of  ice 
to  the  neck,  and  by  the  administration  in- 
ternally of  digitalis.2  Three  weeks  after- 
wards he  could  walk  more  than  two 
miles,  and,  when  M.  Trousseau  last  "Saw 
him,  he  had  almost  completely  recovered. 
Dr.  Graves  ingeniously  suggests  that 
the  globus  hystericus,  so  commonly  at- 
tendant upon  nervous  palpitation,  and  so 
often  referred  by  the  patient  to  the  situa-- 
tion  of  the  thyroid  gland,  may  arise  from 
swelling  of  this  body  and  pressure  on  the 
trachea  ;  and  that  it  is  not,  therefore,  a 
purely  nervous  sensation. 

Acute  inflammation  of  the  thyroid  body 
is  rare.  Sir  T.  Watson  remarks  that 
this  gland  "does  not  seem  very  prone  to 
inflame  ;  and  probably  Dr.  Copland  is 
right  in  his  opinion  that  inflammation  oc- 
curs spontaneously  in  this  organ  in  scrof- 
ulous persons  only."3  I  have  met  with 
one  instance  of  the  disease. 

An  old  woman,  incurably  insane,  died  in 
Bethlehem  Hospital,  December  22,  1846.  Be- 
fore death,  for  some  days,  she  had  experienced 
great  difficulty  in  swallowing,  and  had  ob- 
jected to  take  food.  On  examination  of  the 
body,  it  was  found  that  the  skullcap  was 
thicker  and  heavier  than  natural,  and  the 
brain  was  congested  with  blood.  There  was 
diffused  purulent  infiltration  for  one  inch  in 
length,  and  half  an  inch  in  breadth,  affect- 
ing the  cellular  tissue  of  the  oesophagus 
just  where  it  .winds  round  to  get  in  front 
of  the  descending  aorta.  The  left  lobe  of 
the  thyroid  body  was  much  enlarged,  and 
occupied  by  cysts  of  various  sizes.  There 
was  purulent  infiltration  diffused  throughout 
the  whole  organ,  but  more  extensive  on  the 
left  side.  The  cysts  contained  flakes  of  thick 
fibrin  mixed  with  fetid  fluid.  The  oesopha- 
gus was  contracted  in  that  spot  around  which 

[>  Trans.  Med.  Soc.  State  of  Pcnna.,  1878.] 

2  Op.  cit.,p.  031. 

3  Lect.  Practice  of  Physic,  voh  i.,  p.  756, 

1845. 


the   pus   had   been   effused.     There  was  no 
other  morbid  appearance. 

Mr.  Turner,  of  Kensington,  has  related 
some  cases  of  supxjuraiing  cysts  of  the  thy- 
roid body,  treated  by  free  incision ;  in 
one  case  the  cyst-wall  came  away,  and, 
reasoning  from  this  experience,  he  pro- 
posed, as  a  method  of  treatment,  to  ob- 
literate the  cysts  formed  in  this  gland  by 
inflammation  artificially  excited  in  the 
following  manner  :  The  skin  covering  the 
cysts  was  gradually  destroyed  by  repeated 
applications  of  caustic  potash  rubbed 
over  a  space  equal  in  size  to  a  florin ; 
then  a  blunt-pointed  director  was  intro- 
duced, and  pushed  about  so  as  to  excite 
vascular  action,  in  consequence  of  which 
suppuration  ensued,  and  the  cavity  slowly 
contracted.  He  put  this  method  into 
practice  in  two  cases,  the  particulars  of 
which  are  related  in  the  Medical  Times 
and  Gazette,  Jan.  20,  1855.  We  must  ac- 
cord merit  to  this  surgeon  for  the  care 
with  which  he  conducted  his  cases. 

In  1841,  the  late  Mr.  Vincent  had  under  his 
care,  in  St.  Bartholomew's  Hospital,  a  woman, 
48  years  old,  with  a  tumor  in  front  of  the  neck 
as  large  as  the  head  of  a  child  of  two  years. 
The  tumor  contained  fluid,  which  was  twice 
withdrawn  with  a  trocar.  The  fluid  first 
evacuated  resembled  serum,  but  coagulated 
spontaneously  ;  on  the  second  occasion  it  was 
mixed  with  blood.  After  the  second  opera- 
tion, the  cyst  inflamed,  and  discharged  gru- 
mous  and  sanious  pus  ;  but  it  also  enlarged 
quickly,  and  the  patient  died  unexpectedly 
from  suffocation.  On  examination  after  death, 
it  was  found  that  nearly  the  whole  of  the 
right  lobe  of  the  thyroid  body  was  occupied 
by  a  cyst,  the  walls  of  which  were  two  lines 
in  thickness  ;  the  cavity  was  full  of  lymph, 
pus,  and  blood  ;  the  sudden  death  was  due 
to  a  discharge  of  a  great  part  of  its  contents 
into  the  pharynx  and  larynx,  through  an  ul- 
cerated aperture  into  the  former.1 

In  reference  to  this  subject  Flajani 
says : — 

"  I  was  once  called  to  assist  a  gentleman, 
40  years  of  age,  brought  to  death's  door  by  a 
bleeding,  which  arose  from  the  application  of 
caustic  to  the  fore  part  of  the  neck.  As  tour- 
niquets, bandages,  etc.,  proved  quite  inef- 
fectual, it  was  indispensable  to  make  pres- 
sure on  the  part  with  the  finger  of  an  assist- 
ant for  twenty-four  hours,  ere  the  hemorrhage 
could  be  stopped ;  a  copious  suppuration 
ensued,  and  it  was  three  months  before  the 
part  healed.  I  was  likewise  present,"  says 
he,  "  at  the  opening  of  a  similar  but  larger 
swelling  in  the  same  situation,  the  patient 
being  an  elderly  person,  who  had  suffered 
from  the  disease  for  several  years.  The  in- 
cision caused  the  evacuation  of  a  small  quan- 

1  Museum  of  St.  Bartholomew's  Hospital, 
ser.  xxii.,  No.  16. 
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tity  of  serum  contained  in  the  cellular  mem- 
brane ;  but  the  following  day  the  tumor  in- 
flamed, the  difficulty  of  respiration  increased, 
and  for  some  days  the  patient  was  in  great 
danger.  At  length  suppuration  was  estab- 
lished, followed  by  destruction  of  a  great  deal 
of  the  cellular  membrane  and  several  sinuses. 
The  patient  lost  his  life  ;  and  on  examination 
of  the  body,  the  lungs  were  found  tubercu- 
lated  ;  an  effect  of  the  impediment  to  the  cir- 
culation of  the  blood  through  the  smaller  ves- 
sels of  those  organs."1 

I  have  succeeded  in  producing  the  com- 
plete obliteration  of  a  thyroid  cyst,  with 
corresponding  diminution  in  the  size  of 
the  swelling  of  the  gland,  in  a  young 
married  woman,  healthy,  and  of  tempe- 
rate habits,  by  means  of  the  injection  of 
iodine  in  the  usual  proportions  of  one 
drachm  of  the  tincture  to  live  of  water. 
But  whoever  undertakes  such  an  opera- 
tion should  bear  in  mind  the  numerous 
complications  which  may  await  him  ;  as 
well  as  the  fact  that  in  some  instances  the 
hemorrhage  has  been  so  severe  as  to  de- 
mand the  application  of  a  ligature  to  the 
carotid  artery. 

Two  cases  of  cancer  of  the  thyroid  body 
have  been  recorded  by  Dr.  v.  Franque.2 
Both  patients  were  between  forty  and 
fifty  years  of  age,  and  in  both  instances 
there"  was  found  further  morbid  deposit 


in  various  organs.  In  the  left  lung  of  the 
first  case  there  were  noticed  old  tubercle 
in  the  upper  lobe,  and  cancerous  deposit 
in  the  other  parts.  In  the  second  case 
the  viscera  were  very  generally  affected. 
•  The  same  disease  has  been  described 
by  Mr.  Cfesar  Hawkins  in  the  Medical 
Gazette,  1843.  The  first  case,  seen  in 
1837,  might  perhaps  be  somewhat  doubt- 
ful, from  want  of  post-mortem  examina- 
tion ;  but  four  other  cases  were  verified. 
The  disease  commenced  between  the  ages 
of  forty-five  and  sixty.  In  one  instance 
the  parts  adjacent  to  the  pharynx  and 
oesophagus  were  infiltrated  by  cancer. 
There  was  a  large  ulcer  on  the  oesopha- 
gus, and  the  right  internal  jugular  vein 
was  closely  adherent  to  the  tumor.  I 
have  seen  a  similar  case  in  St.  Bartholo- 
mew's Hospital. 

In  such  cases  none  but  palliative  reme- 
dies are  of  any  avail ;  but  the  pain  and 
distress  in  breathing  may  be  greatty  al- 
layed by  the  employment  of  the  hypoder- 
mic injection  of  morphine. 

In  conclusion,  I  may  repeat  the  words 
of  Bokitansky  :  "If  we  except  serous, 
fibrous,  cartilaginous,  and  bone-like  pro- 
ductions, all  other  new  formations  in  the 
thyroid  gland  are  extremely  rare.  Tuber- 
cle is  scarcely  ever  seen,  and  cancer  in  its 
medullary  form  is  in  the  highest  degree 
exceptional."1 


APNCEA  (ASPHYXIA). 

By  George  Harley,  M.D. 
Revised  by  J.  Sons  Cohen,  M.D. 


From  Suffocation,  Hanging,  Drown- 
ing, Chloroform,  Poisonous  Gases, 
etc. 

As  the  chief  characteristic  of  the  mode 
of  dying  about  to  be  considered  is  the 
continuance  of  the  heart's  action  after 
the  cessation  of  the  respiratory  process, 
in  order  to  be  logical  as  well  as  philo- 
sophical in  the  treatment  of  the  subject 
it  is  necessary  to  abandon  the  old  and  fa- 
miliar word  Asphyxia,  which,  in  its  ety- 


1  Flajani,    Collezione  d'  Osserv.,  t.  iii.,  p. 
283,  8vo.,  Roma,  1802. 

2  Deutsche  Klin.,  vol.  xxxix.,  1S56. 


mological  sense,  signifies  an  absence  of 
pulse  (d,  not ;  of  v£"to,  I  beat)  and  employ  in 
its  stead  the  more  suitable  term  Apncea 
(d,  not;  rti'su,  I  breathe).  Even  the  word 
Apncea  fails  clearly  to  convey  to  the  mind 
the  true  proximate  cause  of  death  ;  for  in 
certain  cases  of  suffocation  animal  life  is 
extinguished,  although  there  be  no  impedi- 
ment to  the  physical  part  of  the  respira- 
tory process,  and  in  these  circumstances 
it  is  not  the  absence  of  the  respiratory 
act,  but  of  the  proper  respiratory  medi- 
um (oxygen),  which  determines  the  death 
of  the  individual.  As  the  word  apncea 
is,  however,  applicable  to  the  majority  of 


1  Pathol.  Anat.,  vol.  iii.,  p.  151. 
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cases,  we  prefer  to  retain  it  rather  than 
coin  a  new  one,  which,  in  its  turn,  might 
he  found  equally  inadequate  to  the  expla- 
nation of  phenomena  which  advancing 
science  may  afterwards  reveal. 

So  long  as  animal  life  continues,  the 
function  of  respiration  knows  of  no  inter- 
mission. By  day  and  by  night,  sleeping 
and  waking,  the  lungs  are  ever  perform- 
ing their  allotted  labor  of  inhaling  fresh 
and  expelling  effete  air. 

The  term  "apncea"  therefore  clearly 
defines  the  great  truth  that  without  respi- 
ration there  is  no  life  :  man's  earliest  dec- 
laration of  independent  existence  being 
his  first  respiratory  effort ;  his  seal  to  the 
abdication  of  life,  his  last  expiratory  act. 
-  Few  are  aware  how  little  the  respiratory 
function  is  under  their  own  control.  At 
the  first  glance  many  might  imagine  that 
respiration  is,  to  some  extent,  a  semi- 
voluntary  process,  for  they  can  tempo- 
rarily arrest  it  at  pleasure.  If,  however, 
the  time  men  are  able  to  cease  respiring 
be  exactly  calculated,  no  one  can  fell  to 
be  astonished  at  its  extreme  brevity.  Not 
one  in  a  hundred  can  cease  breathing  for 
a  single  minute  without  suffering  great 
discomfort ;  and  still  fewer  can  hoid  their 
breath  for  two  entire  minutes  without 
yielding  to  an  involuntary  and  irresistible 
respiratory  effort.  The  numerous  stories 
heard  and  read  of  persons  voluntarily 
holding  their  breath  for  five  or  more  min- 
utes are  simply  fables.  Farther  on  it 
shall  even  be  made  apparent  that  the 
numerous  I'eports  of  successful  cases  of 
resuscitation  after  prolonged  submersion 
— such  as  half  an  hour,  for  example— are 
pure  impossibilities,  originating  in  imper- 
fectly observed  data.  Such  statements 
would  never  have  been  promulgated  had 
their  authors  for  a  moment  considered  how 
frequently  repeated  and  uninterrupted  the 
acts  of  respiration  are.  The  number  of  res- 
pirations is  alone  a  sufficient  proof  of  their 
necessity.  If,  for  example,  the  average 
number  of  respirations  be  taken  as  low 
as  eighteen  in  a  minute,  which  is  some- 
what under  one  in  four  seconds,  it  is  evi- 
dent that  the  gases  essential  to  the  con- 
tinuance of  organic  life  are  renewed  one 
thousand  and  eighty  times  in  in  single 
hour — figures  which  are  of  themselves 
sufficient  to  indicate  howperilous  must  be 
even  a  very  temporary  cessation  of  the 
respiratory  function.  Shortly,  however, 
other  reasons  will  be  adduced  for  disbe- 
lieving the  statements  referred  to.  Mean- 
while it  may  be  proper  to  consider  the 


Symptoms  of  Apncea. 

The  first  symptoms  that  manifest  them- 
selves when  a  healthy  person  is  deprived 
of  air  are  feelings  of  thoracic  fuluess  and 


discomfort;  which  gradually,  but  rapidly, 
'  assume  the  form  of  an  intense  oppression. 
To  the  latter  symptom  is  soon  superadded 
an  uncontrollable  desire  to  breathe,  which 
is  immediately  followed  by  violent  respi- 
ratory efforts.  The  respiratory  efforts  are 
at  first  short  and  recur  in  rapid  succession. 
They  soon  become  deep,  forcible,  and  pro- 
longed, with  a  gradually-widening  inter- 
val between  them  until  just  before  they 
entirely  cease,  when  they  again  diminish 
in  force  and  duration.  During  this  period, 
which,  for  the  sake  of  convenience,  may 
be  termed  that  of  respiratory  movement, 
certain  cerebral  symptoms  present  them- 
selves in  somewhat  of  the  following  order  : 
In  the  earlier  part,  the  patient  feels  a 
sensation  of  fulness  in  the  head  and  giddi- 
ness ;  experiences  singing  in  the  ears,  and 
has  flashes  of  light  dancing  before  his 
eyes.  To  these,  it  is  said  by  persons  who 
have  been  rescued  from  impending  suffo- 
cation, succeed  pleasing,  almost  voluptu- 
ous, dreams,  which  however,  soon  fade 
away,  and  give  place  to  insensibility  and 
unconsciousness,  which,  in  their  turn,  are 
speedily  followed  by  convulsions  and 
coma. 

As  regards  the  circulatory  system,  it  is 
found  that  at  first  the  heart's  action  is 
accelerated,  partly  perhaps  on  account  of 
the  patient's  struggles  for  breath.  This 
condition  is  but  transitory ;  for  in  the 
space  of  a  very  few  seconds  its  action  be- 
comes slow,  labored,  and  feeble,  till  the 
pulse  at  length  ceases  to  be  perceptible  at 
the  wrist.  The  heart  is,  however,  still 
pulsating,  and  the  throb  may  be  detected 
by  the  aid  of  the  stethoscope  :  the  action 
gradually  becomes  less  and  less  distinct, 
till  it  entirely  ceases  at  a  period  within 
ten  minutes  after  the  first  interruption  to 
the  respiratory  process.  The  period  that 
elapses  between  the  last  respiratory  effort 
and  the  cessation  of  the  heart's  action 
may  be  calculated  to  vary  from  two  to 
four  minutes. 

The  appearance  of  the  patient  during 
the  time  just  described  undergoes  a 
marked  change.  There  is  an  extremely 
anxious  expression  of  countenance,  blue- 
ness  of  the  lips,  projection  of  the  eyeballs, 
distension  of  the  vessels  of  the  face,  head, 
and  neck,  frothy  mucus,  occasionally 
sanguineous,  about  the  mouth,  and  invol- 
untary passage  of  urine  and  feces,  some- 
times even  an  emission  of  semen  with  or 
without  erection.  All  of  these  symptoms 
are  modified,  and  supervene  with  more  or 
less  rapidity,  according  to  the  mode  in 
which  the  apncea  has  been  produced. 
Although  apncea  may  be  induced  in  a 
great  variety  of  different  ways,  each  of 
which  presents  its  own  peculiarity,  it  is 
unnecessary  at  present  to  dwell  upon  the 
subject,  the  diagnosis  of  the  case  being  in 
general  attended  with  no  difficulty,  from 
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the  fact  that  its  history  clearly  explains  1 
the  symptoms.  It  has,  however,  happened  j 
that  the  medical  attendant  has  been  pur-  | 
posely  misled  into  an  error  in  diagnosis 
by  the  relatives  of  the  patient,  who,  in 
their  desire  to  protect  the  honor  of  the 
family,  have  occasionally  not  hesitated  to 
trifle  with  the  life  of  one  of  its  members. 
It  is  therefore  of  importance  to  call  atten- 
tion to  the  danger,  which  a  practitioner 
occasionally  runs  in  such  cases,  of  mis- 
taking the  cause  of  the  symptoms,  and 
thereby  falling  into  an  error  in  treatment. 
This  can  scarcely  be  more  forcibly  done 
than  by  briefly  relating  the  case  recorded 
by  Mr.  Thomas  Stainthrope,  which  strik- 
ingly illustrates  the  truth  of  the  remark. 

On  one  occasion,  Mr.  Stainthrope  was 
suddenly  called  after  midnight  to  see  a 
clergyman.  On  arrival  he  found  the 
gentleman  in  bed,  unable  to  speak,  insen- 
sible, and  presenting  the  symptoms  of 
apoplexy.  The  relations  heard  the  re- 
marks of  the  medical  attendant,  listened 
to  the  line  of  treatment  suggested,  and 
assisted  in  its  performance,  without  giving 
the  slightest  hint  as  to  the  true  cause  of 
the  symptoms,  or  making  any  allusion  to 
the  fact  that  the  patient  had,  a  few 
minutes  before,  been  found  suspended  by 
the  neck  to  the  top  of  his  bed.  Mr.  Stain- 
thrope, in  the  belief  that  the  case  was  one 
of  apoplexy,  opened  the  veins  of  both 
arms,  and  extracted  three  pints  of  blood 
before  any  improvement  in  the  symptoms 
took  place.  This  was  followed  by  other 
treatment  considered  applicable  to  the 
case  ;  but  it  was  not  until  ten  hours  had 
elapsed  that  the  gentleman  was  able  to 
answer  questions  ;  and  no  wonder,  seeing 
that  if  the  medical  attendant  had  been 
honestly  informed  of  the  cause  of  his  pa- 
tient's symptoms,  he  might  probably, 
with  a  little  assistance  to  respiration  by 
artificial  means,  have  restored  .him  in  as 
many  minutes.  The  gentleman  recov- 
ered.1 

Apnoea  arising  from  disease  may  give 
origin  to  precisely  the  same  train  of 
symptoms  as  that  supervening  upon  an 
accidental  mechanical  obstruction  to  the 
respiratory  process  ;  the  only  difference 
being  that  the  symptoms  in  the  former 
case  usually  progress  very  slowly,  as  for 
example,  in  cases  of  death  from  apnoea 
caused  by  oedema  of  the  glottis  ;  from  the 
trachea  becoming  blocked  up  with  a  false 
membrane,  as  in  diphtheria  and  croup ; 
from  the  accumulation  of  mucus,  as  in 
bronchitis  ;  from  insufficient  healthy  pul- 
monary tissues  remaining  to  admit  of  the 
blood  becoming  arterialized,  as  in  pneu- 
monia ;  and  from  compression  of  the 
lungs  from  effusion,  as  in  double  pleurisy. 

In  all  these  cases  there  is  one  remarka- 

i  Lancet,  Oct.  1,  1859. 
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ble  circumstance  observable,  namely,  that 
the  lividity  and  congestion  of  the  face  are 
almost,  if  not  quite,  as  apparent  as  in 
cases  arising  from  a  ligature  round  the 
neck,  by  which  the  descent  of  the  blood 
through  the  jugular  veins  is  interrupted. 
The  same  remark  is  equally  applicable  to 
cases  in  which  the  disease  is  external  to 
the  trachea  ;  as,  for  example,  in  cervical 
tumors,  aneurism,  hypertrophied  thymus, 
etc.,  which  produce  apnoea  by  their  pres- 
sure on  the  trachea. 

The  explanation  of  this  is  simple 
enough.  First,  the  face  andjips  are  livid 
from  the  arteries  conveying  venous  instead 
of  arterial  blood  ;  and  secondly,  they  are 
congested  on  account  of  the  circulation 
being  arrested  in  the  lungs,  which  causes 
the  right  side-  of  the  heart  and  the  large 
veins  opening  into  it  to  be  engorged  ;  and 
these,  in  their  turn,  produce  congestion 
in  the  vessels  opening  into  them. 


Post-mortem  Appearances. 

The  external  appearances  presented  by 
individuals  in  cases  of  death  by  apnoea 
vary  according  to  the  manner  in  which  it 
has  been  induced,  as  vvjell  as  with  the 
period  that  has  elapsed  between  the  ex- 
amination and  the  extinction  of  life.  If 
the  examination  be  delayed  for  twelve 
hours,  for  example,  the  .signs  presented 
by  the  body  differ  but  very  slightly,  if  at 
all,  from  those  frequently  found  in  persons 
that  have  died  from  other  causes.  Posi- 
tive evidence,  indeed,  can  only  be  obtained 
in  such  cases  by  an  internal  inspection, 
and  even  that  must  be  carefully  made, 
otherwise  the  cause  of  the  apnoea  may 
escape  detection.  This  remark  is  spe- 
cially applicable  to  cases  of  accidental  and 
intentional  apnoea. 

If  the  body  is  seen  within  three  or  four 
hours  after  death,  its  external  surface  will 
be  found  to  present  numerous  discolora- 
tions.  The  lips  are  blue,  and  oftentimes 
covered  with  frothy  mucus,  which  occa- 
sionally presents  a  slightly  sanguineous 
appearance.  It  ought  not  to  be  forgotten 
that  frothy,  even  sanguineous,  mucus 
may  be  found  about  the  mouth  in  other 
cases  of  sudden  death  besides  that  arising 
from  apnoea.  This  is  the  case  in  epilepsy  ; 
in  heart-disease  ;  and  on  the  very  day  of 
writing  these  lines  we  saw  it  in  a  marked 
degree  in  a  case  of  concussion  of  the  brain. 
The  driver  of  a  pianoforte  van  was  thrown 
violently  from  his  seat  against  a  lamp- 
post ;  and  on  his  being  brought  to  Univer- 
sity College  Hospital,  the  slightly  tinged 
froth  arouud  the  mouth  and  about  his 
nostrils  was  specially  observed.  He  had 
been  dead  about  fifteen  or  twenty  minutes. 
The  tongue  is  often  swollen  and  livid,  and 
not  unfrequently  shows  marks  of  the  teeth 
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upon  it.  This  is  particularly  noticeable 
in  those  cases  in  which  convulsion  has 
preceded  death.  The  eyelids  are  half 
open  and  the  pupils  dilated.  The  counte- 
nance is  generally  placid,  the  skin  of  the 
face  usually  pallid,  or  if  discolored  at  all, 
possessing  a  faintly  livid  transparency. 
In  cases  of  death  from  drowning,  the  skin 
has  now  and  then  been  observed  to  pre- 
sent the  appearance  denominated  cutis 
anserina  ;  but  this  is  by  no  means  a  com- 
mon occurrence. 

In  apnoea  from  the  external  application 
of  mechanical  means,  evidences  of  the 
mode  by  which  death  has  been  induced 
generally  remain  visible  for  some  hours. 
There  may  be  abrasion,  ecchymosis,  or 
laceration  at  the  injured  parts.  There 
may  be  the  mark  of  a  cord  or  of  fingers 
upon  the  neck.  The  hyoid  bone  may  be 
fractured,  the  cartilages  of  the  larynx  dis- 
located ;  and  various  other  evidences  of 
mechanical  injuries,  according  to  the  man- 
ner in  which  the  apncea  has  been  induced. 

On  the  other  hand,  it  must  not  be-for- 
gotten  that  death  may  arise  from  mechan- 
ical means,  and  not  a  trace  of  its  nature 
be  visible  to  the  eye.  This  has  frequently 
happened  in  cases  of  smothering  and 
plugging  of  the.  fauces  and  windpipe.  In 
such  cases,  therefore,  the  existence  of  the 
apncea  can  only  be  detected  by  an  inter- 
nal inspection. 

Even  in  cases  of  death  by  hanging,  if  the 
body  be  cut  down  immediately  after  the 
extinction  of  life,  the  mark  of  the  cord  or 
rope  entirely  disappears  within  a  very  few 
minutes,  so  that  a  person  examining  the 
body  for  the  first  time  half  an  hour  or 
more  after  death,  would  fail  to  discover 
any  traces  on  the  neck  indicative  of  the 
manner  by  which  life  was  extinguished. 
This  arises  from  the  fact  that  where  there 
has  been,  no  excessive  application  of  vio- 
lence the  mark  of  the  cord  is  due  (con- 
trary to  the  common  idea)  to  the  post- 
mortem constriction ;  so  true,  indeed,  is 
this,  that  if  a  human  body  be  suspended 
by  a  cord  immediately  after  death  from 
ordinary  disease,  and  allowed  to  hang  for 
more  than  half  an  hour,  the  mark  of  the 
cord  becomes  permanently  visible.  These 
facts  ought  never  to  be  forgotten,  in  post- 
mortem examinations  of  medico-legal  im- 
port. 

Moreover,  the  post-mortem  appearances 
in  cases  of  poisoning  by  the  substances 
included  under  the  head  of  toxic  gases, 
vary  as  much  as  the  symptoms  themselves. 
In  some  they  are.  even  totally  opposed. 
Thus,  for  example,  while  the  muscular 
tissues  and  organs  of  an  animal  poisoned 
with  sulphuretted  hydrogen  are  of  an  in- 
tensely dirty-black  color,  those  of  an  ani- 
mal that  has  succumbed  to  the  effects  of 
pure  carbonic  oxide  are  of  the  most  beau- 
tiful vermilion  hue.      So  it  can  be  readily 


imagined  that,  even  if  we  felt  inclined,  it 
would  be  impossible  for  us,  in  the  short 
space  at  our  disposal,  to  give  an  outline 
of  the  symptoms  and  post-mortem  appear- 
ances  produced  by  all  the  substances  that 
might  be  included  under  this  heading. 

As  regards  the  much  vexed  question  of 
rigor  mortis,  it  may  be  said  that  it  usually 
sets  in  early  ;  and  this  is  particularly  the 
case  after  drowning  in  cold  water,  when 
a  state  of  semi-freezing  has  been  fre- 
quently observed  instantly  to  succeed,  if 
not  actually  to  usher  in,  death.  So  firmly 
are  substances  occasionally  grasped  in 
the  clenched  hand  of  the  drowned,  that 
they  are  only  to  be  extracted  from  it  by 
the  application  of  great  force.  Cases  are 
recorded  where  the  finger-bones  have  been 
actually  fractured  during  the  forcible 
opening  of  the  hand. 

Condition  of  the  brain. — The  cerebral 
vessels  have  by  most  authors  been  par- 
ticularly noted  as  being  engorged  with 
dark  venous-colored  blood.  Great  doubts 
have  recently  been  thrown  on  the  value 
of  this  sign,  however,  by  Ackermann, 
who  states  that  from  the  results  of  ex- 
periments on  animals,  conducted  accord- 
ing to  Professor  Donders's  method  of  ren- 
dering visible  the  condition  of  the  circu- 
lation in  the  brain  during  life,  it  appears 
that  death  by  suffocation  is  always  con- 
nected with  an  exsanguine  state  of  the 
cerebral  vessels ;  the  appearances  of  hy- 
persemia,  so  often  observed,  being  merely 
the  result  of  the  post-mortem  mechanical 
distribution  of  the  blood.  The  appear- 
ances of  cerebral  ansemia,  the  author 
states,  are  even  distinguishable  in  cases 
where  the  animal  has  been  strangled  with 
a  cord  round  its  neck,  and  the  head  kept 
somewhat  lower  than  its  body.  The  anae- 
mic condition  of  the  brain  is  gradually 
assumed  after  death  if  the  head  be  not 
kept  lower  than  the  rest  of  the  body,  and 
it  only  attains  to  its  maximum  an  hour 
or  two  after  death.  If  these  assertions 
be  correct,  they  clearly  point  to  the  ne- 
cessity of  carefully  taking  into  considera- 
tion the  position  of  the  body  after  death, 
before  drawing  any  conclusions  from  the 
state  of  the  cerebral  vessels. 

Ackermann  goes  so  far  as  to  to  say  that 
the  condition  of  cerebral  anremia  is  equally 
observable  after  death  from  compression 
of  the  chest,  inhalation  of  chloroform, 
and  injections  of  water  into  the  lungs. 
The  results  of  these  experiments  seem  to 
explain  why  cerebral  anannia  has  been  so 
frequently  noted  in  cases  of  death  by 
apnoea.  It  must  not  be  forgotten  that  ex- 
travasations of  blood  under  the  arachnoid 
have  been  occasionally  found  in  drowned 
persons.  These  were  probably  due  to  the 
injuries  sustained  by  the  head  in  falling 
from  a  height.  Mere  concussion  with 
the  surface  of  the  water  has  been  known 
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to  produce  it ;  and  it  is  common  enough 
in  persons  who  have  come  into  violent  con- 
tact with  the  bottom,  or  with  substances 
floating  on  the  water,  while  diving.  In  a 
case  of  death  from  the  inhalation  of  chlo- 
rine gas,  it  is  stated  that  the  gas  was 
afterwards  detected  in  the  fluid  of  the 
ventricles  of  the  brain. 

Condition  of  the  heart  and  vessels. — Par- 
ticular attention  has  been  paid  to  the  con- 
dition of  the  heart  and  great  vessels  in 
cases  of  death  by  apnoea.  It  is  usual  to 
And  the  right  side  of  the  organ,  both  auri- 
cle and  ventricle,  as  well  as  the  large  ves- 
sels attached  thereto,  highly  engorged 
with  dark-colored  blood.  The  left  side  of 
the  heart,  on  the  other  hand,  is  in  the 
majority  of  cases  found  empty ;  or  if  it 
contains  blood,  the  blood  is  of  the  same 
venous  hue  as  that  found  occupying  the 
right  side  of  the  organ.  The  blood  through- 
out the  whole  body,  indeed,  is  of  a  simi- 
lar dark  tint.  Some  state  that  it  presents 
the  additional  peculiarity  of  being  fluid  ; 
but  this  is  far  from  being  always  the  case. 
The  portal  system  is  greatly  engorged. 
The  liver,  spleen,  and  kidneys  specially 
partake  of  the  venous  congestion.  It  may 
indeed  be  asserted,  in  general  terms,  that 
in  death  by  apnoea  all  the  internal  organs 
are  more  or  less  engorged  with  dark  blood. 
Most  authors  have  stated  that  the  lungs 
are  particularly  so  ;  but  although  we  have 
had  our  attention  specially  directed  to 
this  point  for  many  years  past,  and  en- 
joyed several  opportunities  of  being  pre- 
sent at  the  autopsy  of  persons  who  have 
perished  by  apnoea,  we  are  forced  to  ad- 
mit that  this  is  not  so  invariably  the  case 
as  we  had  been  led  to  expect. 

There  being  no  more  blood  in  a  person 
killed  by  apnoea  than  in  one  who  has  died 
from  any  other  cause,  it  is  easy  to  see  that 
there  cannot  possibly  be  a  general  engorge- 
ment of  the  whole  vascular  system.  If 
one  part  of  the  body  is  particularly  con- 
gested, another  must  be  proportionally 
anaemic.  The  venous  system  is  full  of 
blood  because  the  arterial  is  empty  ;  and 
the  simple  reasons  are — 1st,  that  the  pul- 
sations of  the  heart  and  vessels  continue 
after  the  respiration  and  consequent  cir- 
culation in  the  lungs  is  stopped  ;  and  2dly, 
the  resilience  of  the  arterial  coats  pre- 
vents the  return  of  the  blood  into  them 
from  the  capillaries.  Again,  as  regards 
the  congestion  of  the  internal  organs.  If 
it  be  very  marked,  there  is  a  correspond- 
ing pallor  of  the  external  surface.  This 
is  specially  noticeable  in  persons  drowned 
during  the  winter  months,  and  is  due  to 
the  cold  causing  constriction  of  the  cuta- 
neous vessels  and  driving  the  blood  in- 
wards. 

Condition  of  the  respiratory  system. — In 
cases  of  death  by  hanging,  strangulation, 
and  suffocation,  the  lungs  present  no  cha- 


racteristic appearance  ;  unless  it  be  that, 
on  opening  the  chest,  their  tissue  does 
not 'collapse  in  the  usual  manner,  in  those 
exceptional  cases  where  the  exit  of  the 
air  by  the  trachea  is  prevented  by  con- 
striction or  plugging  of  the  windpipe.  In 
cases  of  death  from  the  inhalation  of  sul- 
phuretted hydrogen  gas,  the  pulmonary 
tissue  is  blackened,  and  in  those  from 
carbonic  oxide  gas  of  a  fine  vermilion 
hue. 

It  sometimes  happens  when  the  apnoea 
is  due  to  the  inhalation  of  toxic  vapors, 
such  as  chloroform,  that  there  are  one  or 
more  small  extravasations  of  blood  found 
in  different  parts  of  the  pulmonary  tissue. 
Sometimes  these  hemorrhagic  effusions 
are  quite  superficial,  at  others  deep  seated. 
It  is  more  particularly  in  cases  of  death 
by  drowning  that  the  lungs  may  be  said 
to  present  characteristic  appearances, 
and  to  these  we  shall  now  make  special 
allusion. 

Some  say  that  water  never  penetrates 
the  lungs,  in  consequence  of  spasm  of  the 
glottis  being  induced  as  soon  as  the  fluid 
comes  in  contact  with  the  opening  to  the 
air-passages.  Others  again,  with  equal 
confidence,  assert  that  not  only  water, 
but  any  foreign  substance,  such  as  mud, 
duck-weed,  and  chaff,  which  may  acci- 
dentally chance  to  be  floating  in  it,  are 
carried  into  the  lungs.  Our  personal  ex- 
perience, as  well  as  that  of  the  Eoyal 
Medical  and  Chirurgical  Society's  Com- 
mittee,1 entirely  negative  the  former,  and 
support  the  latter,  statement. 

Into  the  lungs  of  every  animal,  without 
a  single  exception,  experimented  upon  by 
the  committee,  the  fluid  in  which  the 
animal  was  immersed  freely  entered.  The 
extraordinary  force  by  which  substances 
are  drawn  into  the  lungs  in  cases  of  drown- 
ing was  estimated  by  the  committee,  and 
found  to  be  equal  to  the  raising  of  a  column 
of  mercury  four  inches.2  When  dogs  were 
drowned  in  plaster-of-Paris,  on  examining 
the  lungs  after  death  the  white  plaster 
could  easily  be  detected  in  the  minute 
bronchial  tubes.  Even  in  the  Jungs  of 
guinea-pigs  held  upside  down,  with  only 
the  nose  immersed  sufficiently  deep  in 
mercury  to  prevent  the  possibility  of  the 

1  As  it  will  frequently  be  necessary,  in  the 
course  of  this  article,  to-  refer  to  .the  results 
obtained  by  the  committee,  it  may,  perhaps, 
be  as  well  to  mention  that  the  gentlemen 
composing  it  were :  C.  J.  B.  Williams,  W.  S. 
Kirkes,  George  Harley,  J.  B.  Sanderson,  C.  E. 
Brown-Sequard,  H.  Hyde  Salter,  W.  S.  Sa- 
vory, and  E.  H.  Sieveking,  Hon.  Sec.  Med.- 
Chir.  Soc.  (ex-officio).  The  report  appeared 
in  the  forty-fifth  volume  of  the  Society's 
Transactions,  186*2. 

2  Vide  report,  Med.-Chir.  Trans.,  vol.  xlv., 
p.  455. 
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animal  getting  any  air,  globules  of  the 
metal  were  readily  detected  in  the  minute 
tubes,  thereby  proving  that  this  weak 
animal's  respiratory  efforts  were  capable 
of  drawing  the  mercury  the  distance  of 
one  or  two  inches  in  spite  of  gravitation. 
The  lungs  of  animals  drowned  in  pure 
water,  when  examined  immediately  after 
death,  were  found  by  the  committee  to  be 
saturated  and  sodden  with  water  to  such 
an  extent  that  they  pitted  on  pressure, 
felt  doughy  to  the  touch,  were  exceedingly 
heavy,  and  incapable  of  collapsing.  The 
air-tubes  were  choked  up  with  a  sanious 
foam,  which  consisted  of  blood,  water, 
and  mucus,  churned  up  with  the  air  in 
the  lungs  by  the  respiratory  efforts  of  the 
drowning  animal.  On  section  of  the  pul- 
monary tissue,  frothy  water  stained  with 
blood  poured  out  at  every  point. 

How  can  this  fact  be  reconciled  with 
the  statement  so  often  made,  that  no 
water  is  to  be  found  in  the  human  lungs 
after  death  by  drowning  ?  We  have^pur- 
selves  failed  to  detect  water} in  the  respi- 
ratoiy  organs  of  a  young  woman,  aged  23, 
who  committed  suicide  by  drowning. 
The  lungs,  when  examined  twenty-four 
hours  after  death,  crepitated  readily  on 
pressure,  except  in  the  most  depending 
portions,  to  which  the  blood  and  water,  if 
there  was  any,  had  gravitated.  The 
failure  in  detecting  water  in  this  case, 
however,  did  not  excite  the  least  surprise, 
notwithstanding  our  being  in  possession 
of  the  above-mentioned  data ;  for-  we 
were  at  the  same  time  acquainted  with 
the  important  fact  of  the  powerful  absorb- 
ing power  of  the  pulmonary  tissue.  It  is 
almost  impossible  to  say  how  much  water 
may  be  taken  into,  and  disappear  by 
absorption  from,  the  lungs  during  the  act 
of  drowning.  It  must  be  remembered 
that  the  extinction  of  life  in  cases  of  sub- 
mersion is  not  due  to  water  entering  the 
lungs,  but  solely  to  the  absence  of  air. 
If  air  be  allowed  to  enter  the  lungs  at  the 
same  time  as  the  water,  the  animal  suffers 
little  or  no  inconvenience  from  the  pres- 
ence of  the  latter  in  the  pulmonary  tissue. 
One  can  wash  out  the  lungs  by  a  continu- 
ous stream  of  water,  and  the  animal  yet 
live.  It  may  even  be  all  the  better  for  the 
species  of  pulmonary  irrigation.  It  is 
only  during  the  first  few  minutes  that 
water  induces  much  irritation,  and  causes 
the  animal  to  struggle  and  cough.  The 
irritation  soon  subsides  ;  and  if  the  water 
is  allowed  steadily  and  slowly  to  flow  into 
the  lungs,  no  apparent  inconvenience 
arises.  Even  half-an-ounce  may  be  sud- 
denly thrown  into  them,  and,  after  caus- 
ing the  animal  to  make  one  or  two  deep 
inspirations,  entirely  disappear.  This 
may  be  repeated  at  intervals  of  a  few 
seconds  for  at  least  half  an  hour,  without 
in  the  slightest  degree  endangering  life. 


All  that  is  required  to  ensure  success  in  this 
experiment  is  simply  to  allow  of  the  ad- 
mission of  a  sufficient  quantity  of  air  to 
keep  up  the  arterialization  of  the  blood. 

We  have  inserted  and  firmly  tied  into 
the  trachea  of  a  large  dog  a  long  glass 
tube,  to  the  upper  end  of  which  a  glass 
funnel  was  attached,  in  order  to  enable 
the  experimenter  the  more  easily  to  pour 
in  water ;  and  while  the  animal  was 
lying  on  its  back,  ounce  after  ounce  of 
water  has  been  thus  introduced  into  the 
lungs,  and  from  thence  absorbed  into  its 
circulation,  without  producing  any  visible 
disturbance,  except  during  the  few  seconds 
that  the  water  in  its  transit  blocked  up 
the  tube  and  prevented  the  entrance  of  air. 

If  water  be,  as  has  been  already  said, 
slowly  poured  into  the  lungs,  and  sufficient 
air  at  the  same  time  admitted,  thirty, 
forty,  or  fifty  ounces  may  be  easily  intro- 
duced in  as  many  minutes  ;  and  on  kill- 
ing the  animal  an  hour  or  two  afterwards, 
not  a  trace  of  the  liquid  be  found  in  the 
pulmonary  tissue  ;  the  lungs  at  the  same 
time  appearing  none  the  worse  for  the 
experiment. 

There  cannot  be  any  longer  much  ques- 
tion about  water  entering  the  lungs  in 
cases  of  drowning ;  and  its  absence  in 
post-mortem  examination  is  due,  in  all 
probability,  to  its  subsequent  absorption. 
In  cases  of  persons  drowned  in  ponds, 
duck-weed  and  other  matters  floating  on 
the  water  have  frequently  been  found 
in  the  trachea  and  bronchi,  and  yet  no 
liquid  detected  in  the  pulmonary  tissue. 
We  have  observed  that  in  an  animal  that 
has  struggled  much,  and  frequently  got 
its  nose  to  the  surface  for  a  sufficient 
length  of  time  to  inhale  a  little  air,  there 
is  far  less  water  found  in  the  lungs  than 
in  one  that  has  been  from  the  first  wholly 
submerged.  This  is  precisely  what  hap- 
pens with  human  beings,  who,  even  in 
cases  of  suicide,  generally  struggle  for 
some  time,  and  thus  succeed  in  obtaining 
occasional  gasps  of  air,  at  last  succumb- 
ing to  the  combined  effects  of  exhaustion 
and  suffocation.  Again,  it  may  happen 
that  on  removal  from  the  water  the  body 
may  be  so  placed  as  to  admit  of  the  exit 
of  any  fluid  that  may  chance  to  be  present 
in  the  trachea  and  lungs.  These  are 
points  which  will  be  more  easily  under- 
stood after  having  discussed  the  pathology 
of  drowning,  so  that  it  will  be  better  in 
the  meanwhile  to  turn  attention  to  the 
consideration  of  the 

Physiology  and  Pathology  of 
Apnosa. 

In  order  to  be  philosophical  as  well  as 
practical  in  the  exposition  of  the  phy- 
siology and  pathology  of  this  mode  of 
death,  it  will  be  necessary  to  divide  the 
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various  forms  of  death  by  apnoea  into  the 
four  following  classes,  the  subdivisions  of 
which,  for  the  sake  of  brevity,  are  best 
put  in  the  shape  of  a  skeleton  diagram  :— 
Apnoea,  1st,  from  a  mechanical  impedi- 
ment to  the  entrance  of  air  into  the  lungs. 


2d.  From  drowning. 

3d.  From  the  absence  of  oxygen  in  the 
respired  gas. 

4th.  From  the.  inhalation  of  a  toxic 
vapor  associated  with  an  absence  of  oxy- 


Apncea  may  arise  from 


1st,  Mechanical 
impediment  to  the 
entrance  of  air  into 
the  luno;s. 


Accident. 


External. 


Disease. 


Internal. 


External. 


Internal. 


2d,  Drowning 


4th,  Inhalation 
of  a  toxic  gas  or  va- 
por. 


Pressure  on  the  trunk  preventing 
the  expansion  of  the  chest ;  throt- 
tling ;  garrotting  ;  strangulation  by 
a  cord  ;  hanging ;  smothering  by 
covering  tbe  mouth  and  nostrils, 

-\  imbedding  the  face  in  earth,  feath- 
ers, wool,  etc.  ;  paralysis  of  the  re- 

I  spiratory  muscles  from  injury  to 
the  spinal  cord,  or  to  the  base  of 

I  the  brain  ;  or  a  double  penetrating 

[  wound  of  the  chest  admitting  air. 

Choking  from  a  morsel  of  food  or 
other  substance  blocking  up  the 
fauces  ;  plugging  of  the  trachea  by 
a  cherry-stone  or  other  substance  ; 
I  constriction  of  the  fauces  and  in- 
|  jury  to  the  glottis  from  application 
[  of  corrosive  and  irritating  fluids. 

[      Pressure  on  the  trachea  from  an 
(  aneurism  or  other  tumor. 

(Edema  of  the  glottis  ;  tumor  on 
or  about  the  vocal  cords  ;  false  mem- 
brane blocking  up  the  air-passages, 
as  in  diphtheria  and  croup ;  burst- 
ing of  an  abscess  or  aneurism  into 
the  trachea  ;  double  pneumonia  or 
pleurisy ;  accumulation  of  mucus 
in  the  bronchial  tubes  ;  apoplexy 
at  the  base  of  the  brain  or  in  the 
medulla  oblongata,  causing  paraly- 
sis of  the  pneumogastric  nerve  and 
of  the  respiratory  muscles. 


.....     .    { 

3d,  Absence  of  oxygen  in  the  respired  gases,    -j 


In  any  liquid  of  whatever  nature 
-water,  wine,  beer,  or  brine. 

Inhalation  of  pure  nitrogen,  hy- 
drogen, or  any  other  innocuous  gas. 


In  which  death  is  er- 
roneously attributed  to 
apnoea. 


Carbonic  acid,  carbonic  oxide, 
coal-gas,  choke-damp,  ammonia, 
chlorine,  sulphuretted  hydrogen, 
arseniuretted  hydrogen,  antimoni- 
uretted  hydrogen,  sulphurous  acid, 
nitrous  acid,  hydrocyanic  acid,  va- 
por of  chloroform,  ether,  amylene, 
or  any  other  volatile  product. 


Death  from  a  mechanical  impediment  to 
the  entrance  of  air  into  the  lungs. — In  many 
of  the  examples  of  death  by  apnoea  cited 
in  the  above  table,  it  is  evident  that  it 
must  occasionally  happen  that  the  death 
is  accelerated  by  the  direct  action  upon 
the    body   of  the    cause    producing  the 


apnoea.  Thus,  even  in  the  first  sub-class, 
which  is  specified  as  being  due  to  mechan- 
ical obstruction  to  the  entrance  of  air 
into  the  lungs,  it  can  readily  be  imagined 
that  the  patient  does  not  always  succumb 
from  pure  apnoea.  Fracture  of  the  ribs, 
rupture  of  the  liver,  and  many  other  in- 
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juries,  may  arise  from  pressure  on  the 
trunk,  and  thereby  tend  greatly  to  accele- 
rate death.  But  there  can  be  no  doubt 
that  in  the  majority  of  cases  of  suffoca- 
tion arising  from  pressure  on  the  thorax 
and  abdomen  preventing  the  expansion 
of  the  chest  and  consequent  inhalation  of 
air,  apnoea  is  the  immediate  cause  of 
death.  For  example,  it  would  have  been 
so  in  the  case  of  the  black  athlete,  who 
nearly  lost  his  life  in  consequence  of  the 
shrinking  of  the  plaster  of  Paris  in  which 
he  was  enveloped  while  having  a  cast  of 
his  body  taken.  The  plaster  shrank  as 
soon  as  it  began  to  set,  and  compressed 
the  chest  to  such  an  extent  that  the  poor 
man  could  neither  breathe  nor  speak,  and 
the  extreme  danger  of  his  situation  was 
only  discovered  just  in  time  to  rescue  him 
from  impending  suffocation.  In  this  case 
death  would  have  been  the  result  of  ap- 
noea. 

Persons  crushed  in  a  crowTd  may  die,  in 
the  same  way,  of  pure  apnoea,  and  -even 
these  accidentally  buried  beneath  a  fall  of 
earth  or  stones,  as  well  as  such  as  are 
strangled  with  a  cord,  garrotted  with  the 
arm,  or  throttled  with  the  hand ;  but  in 
no  one  of  these  cases  is  pure  apnoea  of 
necessity  the  only  cause  of  death.  As  a 
striking  illustration,  let  us  take  death  by 
hanging.  It  is  known  that,  as  a  rule,  the 
person  is  suffocated  by  the  pressure  of  the 
rope  on  the  trachea  preventing  the  ad- 
mission of  air  into  the  lungs.  Occasionally 
it  happens,  however,  especially  in  hang- 
ing at  legal  executions,  where  the  body  is 
allowed  to  fall  from  a  distance  with  a  sud- 
den jerk,  that  the  death  is  instantaneous, 
in  consequence  of  dislocation  or  fracture 
of  the  vertebrae,  with  an  accompanying 
lesion  of  the  spinal  cord.  The  contrary 
may  likewise  occur,  and  instead  of 
death  being  more  rapid,  it  may  in  reality 
be  slower  than  in  pure  apnoea.  This  may 
arise  from  the  position  of  the  rope  on  the 
neck  being  such  as  to  interfere  with  the 
'  circulation  in  the  jugular  veins,  and 
thereby  induce  an  artificial  apoplexy, 
which,  by  reducing  the  necessity  for  oxy- 
gen, allows  the  life  of  the  individual  to 
be  prolonged  beyond  the  limit  allotted  to 
pure  apnoea.  This  statement  will  be 
readily  appreciated  after  the  effects  of 
anaesthesia  in  cases  of  drowning  have  been 
explained. 

It  is  hence  evident  that  if  we  wish  to 
study  the  phenomena  presented  in  cases 
of  death  by  pure  apnoea,  arising  from  a 
mechanical  impediment  to  the  entrance 
of  air  into  the  lungs,  and  to  recognize  the 
order  of  their  sequence,  it  will  be  neces- 
sary to  turn  our  attention  for  a  few  min- 
utes to  its  least  complicated  form  ;  and 
this  unfortunately  can  only  be  satisfac- 
torily illustrated  by  reference  to  experi- 
ments on  animals.     We  must   therefore 


leave  aside,  for  a  time,  the  consideration 
of  its  effects  upon  the  human  being. 

The  Committee  of  the  Eoyal  Medical 
and  Chirurgical  Society  has  furnished  the 
following  important  data  : — 

First,  the  duration  of  the  respiratory 
movements. 

Secondly,  the  duration  of  the  heart's 
action. 

Thirdly,  the  duration  of  the  heart's  ac- 
tion in  relation  to  the  duration  of  the  re- 
spiratory movements. 

The  method  of  experimenting  was  as 
follows :  The  animal  was  secured  on  its 
back,  and  the  trachea  exposed  by.  a  sin- 
gle incision  in  the  mesial  line  of  the  neck. 
A  ligature  having  been  passed  round  the 
windpipe,  it  was  opened  by  a  vertical  cut, 
and  a  glass  tube,  as  large  as  could  be 
conveniently  inserted,  was  passed  into  it 
for  a  short  distance  downwards,  and 
firmy  secured  by  the  ligature.  Through 
this  tube,  while  patent,  the  animal 
breathed  freely,  but  the  supply  of  air 
could  be  at  once  completely  cut  off  by  in- 
serting a  tightly-fitting  cork  into  the  up- 
per end  of  the  tube.  It  was  ascertained 
by  separate  experiments  that  the  tube 
thus  plugged  with  the  cork  was  perfectly 
air-tight.  From  the  result  of  nine  ex- 
periments performed  in  this  manner  it 
was  found- 
First,  that  in  the  dog  the  average  dura- 
tion of  the  respiratory  movements  after 
the  animal  has  been  deprived  of  air  is 
four  minutes  five  seconds  ;  the  extremes 
being  three  minutes  thirty  seconds,  and 
four  minutes  forty  seconds. 

Secondly,  the  average  duration  of  the 
heart's  action  is  seven  minutes  eleven 
seconds  ;  the  extremes  being  six  minutes 
forty  seconds,  and  seven  minutes  forty-five 
seconds. 

Thirdly,  the  results  of  the  experiments 
led  to  the  belief  that,  on  an  average,  the 
heart's  action  continues  for  three  minutes 
fifteen  seconds  after  the  animal  has  ceased 
to  make  respiratory  efforts  ;  the  extremes 
being  two  and  four  minutes  respectively. 

In  the  case  of  three  domestic  rabbits 
experimented  upon,  it  was  found  that,  on 
an  average,  they  ceased  to  make  respira- 
tory efforts  in  three  minutes  twenty-five 
seconds  ;  that  their  hearts'  action  stopped 
in  seven  minutes  ten  seconds  ;  and  conse- 
quently that  the  interval  between  the  last 
respiratory  effort  and  the  cessation  of  the 
heart's  action  was  three  minutes  forty-five 
seconds. 

It  will  be  here  observed  that  there  is  no 
very  marked  difference  either  between  the 
duration  of  the  respiratory  movements  or 
of  the  heart's  action  in  the  powerfully-con- 
stituted dog  and  the  weakly-constituted 
domestic  rabbit.  It  appears,  therefore, 
that  in  the  absence  of  any  positive  reliable 
data  regarding  the  absolute  duration  of 
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the  respiratory  movements  and  of  the 
heart's  action  in  man  in  cases  of  death  by 
uncomplicated  apncea,  one  may  venture 
to  assume  that  they  do  not  differ  very 
materially  from  those  of  the  animals  just 
cited. 

The  next  point  of  importance  to  ascer- 
tain is  the  latest  period  at  which  recovery 
is  possible  after  the  simple  deprivation  of 
air.  Here  again  the  committee  has  fur- 
nished important  data,  which  may  be 
usefully  turned  to  account  in  considering 
the  subject  of  treatment  in  the  case  of  the 
human  being. 

The  result  of  the  experiments  led  to  the 
conclusion — 1st,  that  a  dog  may  be  de- 
prived of  air  during  a  period  of  three  min- 
utes fifty  seconds,  and  afterwards  recover 
without  the  application  of  artificial  means  ; 
and  2dly,  that  a  dog  is  not  likely  to  recover 
if  left  to  itself  after  having  been  deprived 
of  air  during  a  period  of  four  minutes  ten 
seconds.  Other  experiments  tended  also 
to  confirm  the  above  fact,  viz.,  that  in 
dogs  the  doubtful  interval  of  recovery  and 
death  lies  between  three  minutes  fifty 
seconds,  and  four  minutes  ten  seconds. 

From  the  results  obtained  by  the  com- 
mittee while  engaged  in  ascertaining  the 
exact  period  after  the  simple  deprivation 
of  air  at  which  recovery  is  possible  under 
natural  circumstances  without  the  aid  of 
any  artificial  means  of  resuscitation,  it  was 
found  possible  to  deduce  the  following 
conclusions,  which  most  probably  are  as 
applicable  to  man  as  to  the  animals  expe- 
rimented upon  by  the  committee. 

1st.  That  a  state  of  apncea  being  main- 
tained for  a  given  time,  the  later  the 
respiratory  efforts  are  continued,  i.  e.,  the 
shorter  the  interval  between  the  last 
respiratory  effort  and  the  admission  of 
air,  the  greater  the  chance  of  recovery. 

2d.  That  air  being  admitted  at  a  given 
time  after  the  last  respiratory  effort,  the 
earlier  the  respiratory  efforts  cease  the 
greater  the  chance  of  recovery ;  for  the 
earlier  they  cease,  the  shorter  the  inter- 
val between  the  establishment  of,  and  the 
release  from,  the  state  of  apnoea. 

3d.  In  respect  to  the  relation  between 
recovery  and  the  duration  of  the  heart's 
action,  it  was  found  that  under  no  circum- 
stance did  recovery  ever  occur  when  the 
heart's  action,  as  indicated  by  a  needle1 
inserted  into  the  organ,  had  stopped. 

1  The  duration  of  the  heart's  action  was 
conveniently  ascertained  by  means  of  a  long 
pin  inserted  through  the  thoracic  walls  into 
some  part  of  the  ventricles.  So  long  as  the 
heart  continued  to  beat  the  pin  moved,  and 
its  motions  were  thus  recorded  for  some  time 
after  the  cardiac  sounds  had  ceased  to  be 
audible.  The  needle  may  be  withdrawn  and 
reinserted  several  times  without  producing 
any  other  result  than  slight  temporary  accel- 
eration of  the  heart's  action. 


Apnoea  from  submersion. — We  have  now 
to  consider  the  second  form  of  death  by 
apnoea,  viz.,  that  by  drowning.  As  will 
be  immediately  seen,  it  presents  condi- 
tions differing  widely  from  those  met  with 
in  any  of  the  forms  of  death  just  consid- 
ered, arising  from  the  mechanical  obstruc- 
tion to  the  entrance  of  air  into  the  lungs. 

First,  as  regards  the  length  of  time  a 
person  may  be  submerged  and  yet  re- 
cover. 

Before  discussing  this  point  in  connec- 
tion with  the  human  being,  it  will  be  ad- 
visable, in  order  to  place  tlie  subject  in  its 
clearest  light,  first  to  examine  the  results 
which  have  been  obtained  from  experi- 
ments on  animals,  as  they  explain  many 
of  the  phenomena  occurring  in  man  which 
have  hitherto  been  regarded  as  obscure. 

Having  seen  what  tbe  effects  of  simple 
apncea  are,  we  shall  now  proceed  to  quote 
the  results  of  the  experiments  performed 
by  the  committee,  which  illustrate  the 
effect  of  drowning. 

1st.  When  a  dog  was  kept  under  water 
only  one  minute,  it  recovered. 

2d.  When  a  dog  was  submerged  one 
minute  fifteen  seconds,  it  also  recovered. 

3d.  When  a  dog,  treated  precisely  in 
the  same  manner,  was  submerged  one 
minute  thirty  seconds,  it  died ;  and  this 
was  invariably  the  case,  even  when  the 
animal  was  not  only  able  to  make  sponta- 
neous efforts  at  respiration,  but  actually 
capable  of  giving  a  cry  after  its  removal 
from  the  water. 

Thus,  then,  we  are  here  furnished  with 
the  remarkable  fact,  that  whereas  in  sim- 
ple apnoea  recovery  is  always  possible 
after  three  minutes  fifty  seconds,  only 
one  and  a  half  minute's  complete  sub- 
mersion in  water  suffices  to  destroy  life. 
To  what  is  this  extraordinary  difference 
due  ? 

In  order  to  solve  this  question  the  com- 
mittee placed  two  dogs  under  precisely 
similar  circumstances,  with  the  exception 
that  in  the  one  case  the  free  access  of 
water  to  the  lungs  was  permitted,  and  in 
the  other  prevented.  The  following  were 
the  experiments  : — ■ 

First.  Two  dogs  of  the  same  size  were 
fastened  to  the  same  plank  and  submerged 
at  the  same  moment,  one  of  them  having 
previously  had  its  windpipe  plugged  in 
the  usual  way,  and  the  other  not.  At  the 
end  of  two  minutes  they  were  simulta- 
neously removed  from  the  water.  The 
one  that  had  the  trachea  plugged  at  once 
recovered  ;  the  other  died. 

Secondly.  The  above  experiment  was 
repeated,  the  dogs  being  kept  under  water 
four  minutes.  When  removed  from  the 
water,  the  dog  that  had  his  trachea 
plugged  got  up  in  a  few  minutes  compa- 
ratively well ;  while  the  other,  though 
gasping  when  taken  out,  died. 
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These  experiments  satisfactorily  show 
that  the  difference  between  apnoea  pro- 
duced by  plugging  and  that  by  drowning 
is  not  due  to  submersion,,  to  depression  of 
temperature,  or  to  struggles,  seeing  that 
the  two  animals  were  placed  under  pre- 
cisely similar  conditions,  with  this  most 
important  exception,  that  in  the  one  case 
a  free  passage  of  air  out  of  the  lungs,  and 
of  water  into  them,  was  permitted;  in 
the  other,  the  exit  of  air  and  the  entrance 
of  water  were  alike  prevented. 

There  can  be  no  doubt  that  both  these 
circumstances  are  concerned  in  producing 
the  difference  in  the  results  of  the  two 
experiments.  Moreover,  the  condition  of 
the  lungs,  as  revealed  by  post-mortem 
examination,  appeared  to  the  committee 
to  furnish  a  further  proof  that  the  short- 
ness of  the  period  of  immersion,  which 
proves  necessarily  fatal  to  an  animal,  is 
mainly  due  to  the  entrance  of  water,  and 
the  effects  thereby  produced. 

On  examining  the  lungs  of  the  animals 
deprived  of  air  by  plugging  the  trachea, 
they  were  found  simply  congested  ;  but 
in  the  animals  drowned,  not  only  was  the 
congestion  more  intense,  accompanied 
with  eccbymosed  points  on  the  surface 
and  in  the  substance  of  the  lung,  but  the 
air-tubes  were  completely  choked  up  with 
a  sanious  foam,  consisting  of  blood,  water, 
and  mucus,  churned  up  with  the  air  in 
the  lungs  by  the  respiratory  efforts  of  the 
animal.  The  lung-substance  too  was 
heavy,  and  saturated  with  water. 

Since  the  conclusion  of  the  labors  of 
the  committee,  we  have  carried  the  in- 
quiry a  step  further,  and  ascertained  that 
the  effects  of  the  water  extend  beyond  the 
mere  pulmonary  tissue.  In  some  care- 
fully-performed experiments,  we  found 
that  in  cases  of  drowning  the  blood  in  the 
left  side  of  the  heart  contains  much  more 
water  than  that  on  the  right ;  and  when 
examined  microscopically,  the  blood-cor- 
puscles from  the  two  sides  of  the  heart 
present  entirely  different  appearances. 
Thus,  for  example,  we  ascertained  that 
while  in  the  blood  of  the  right  auricle  or 
ventricle  the  corpuscles  may  be  nearly 
all  serrated,  in  the  watery  blood  from  the 
left  side  of  the  organ  it  is  not  only  fre- 
quently utterly  impossible  to  detect  a  sin- 
gle serrated  corpuscle,  but  in  the  latter 
blood,  many  of  the  cells  have  swollen  up, 
burst,  and  allowed  their  coloring  matter 
to  rscape,  and  stain  the  serum  of  a  deep 
red  color.  In  some  cases  we  also  noticed 
that  occasionally,  when  there  was  scarcely 
a  whole  blood-corpuscle  to  be  seen,  the 
field  of  the  microscope  was  occupied  by 
an  immense  number  of  small  bodies  like 
escaped  nuclei,  and  we  are  not  yet  quite 
certain  that  they  were  not  nuclei,  not- 
withstanding it  was  dog's  blood  we  were 
examining,  which  is  supposed  to  possess 


only  non-nucleated  blood-corpuscles.  Al- 
though this  peculiar  effect  of  the  water 
on  the  blood-corpuscles  may  have  some- 
thing to  do,  as  we  shall  presently  see, 
with  secondary  apncea,  we  do  not  con- 
sider that  it  influences,  to  any  marked  de- 
gree, the  rapid  extinction  of  life  in  cases 
of  complete  submersion.  The  death  in 
such  cases  is  much  too  speedy  to  be  thus 
accounted  for.  "We  shall  shortly  see  that 
the  difference  in  the  time  required  to 
drown  and  to  suffocate  an  animal  must  be 
due  to  an  entirely  different  element, 
namely,  the  presence  or  absence  of  air  in 
the  lungs.  That  a  moderate  amount  of 
air  suffices  to  sustain  life  for  some  length 
of  time  is  well  illustrated,  as  regards  the 
human  being,  in  the  case  of  sponge-  and 
pearl-divers,  who,  through  the  influence 
of  habit,  are  able  to  bear  submersion  for 
a  period  which  would  be  exceedingly  peril- 
ous to  the  non-habituated.  Lefevre  states 
that  he  has  seen  Navarino  sponge-divers 
remain  under  water  for  nearly  two  min- 
utes, their  average  time  of  submersion 
being  about  eighty  seconds.  Mr.  Eey- 
naldo,  late  Port-surgeon  at  Bombay,  in- 
forms us  that  he  has  frequently  timed  the 
most  expert  divers  in  the  Bombay  harbor, 
and  that  some  of  them  could  sustain  en- 
tire submersion  for  two  and  a  half  min- 
utes. In  order  to  accomplish  this,  how- 
ever, they  are  forced  to  employ  an  artifi- 
cial aid  to  the  retention  of  the  air  in  the 
chest.  Immediately  before  diving  they 
forcibly  distend  the  lungs  with  air,  and 
instantly  afterwards  slip  over  the  nose  a 
clip  made  of  a  bullock's  horn,  in  order  to 
prevent  any  involuntary  expirations.  The 
lips,  being  much  more  easily  controlled 
than  the  nostrils,  are  left  unprotected. 

For  the  reasons  given  at  pp.  91,  92, 
when  treating  in  general  terms  of  the 
effects  of  the  introduction  of  water  into 
the  lungs,  it  cannot  be  said  that  the 
greater  "rapidity  of  death  in  submersion 
over  simple  apnoea  depends  on  the  dele- 
terious action  of  the  inspired  water  ;  and, 
as  has  just  been  shown,  it  is  equally  im- 
possible to  attribute  it  either  to  the  strug- 
gling of  the  animal  or  to  the  external 
influence  of  the  water  on  the  frame.  One 
is  thus  compelled  to  seek  for  another  ex- 
planation of  the  phenomenon.  It  appears 
to  our  mind  that  the  true  explanation  lies 
in  the  facts  just  alluded  to,  namely,  that 
when  the  lungs  are  full  of  air,  the  escape 
of  which  is  prevented,  the  animal  obtains 
sufficient  oxygen  to  support  life  for  at 
least  double  the  time  it  would  do  if  they 
were  entirely  empty.  Thus,  for  example, 
when  the  trachea  of  the  animal  is  plugged, 
as  in  the  experiments  of  the  committee, 
not  only  is  the  entrance  of  water  pre- 
vented, but  the  exit  of  air  is  stopped.  So 
also  in  the  case  of  the  pearl  divers  :  the 
clip  on  the  nostrils  acts  the  part  of  the 
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plug  in  the  trachea,  and,  by  putting  a  res- 
traint on  involuntary  respiration,  enables 
the  individual  to  retain  in  the  lungs  a 
quantity  of  air  from  which  the  blood  can 
extract  sufficient  oxygen  to  prolong  life 
within  certain  limits. 

Dr.  Sanderson,  moreover,  informs  us 
that  he  has  been  able  to  demonstrate  this 
fact  by  direct  experiment,  and  that  he 
finds  that  in  animals  the  duration  of  life, 
up  to  a  certain  point,  is  in  an  exact  ratio 
to  the  quantity  of  air  confined  in  the 
chest. 

When  an  animal  is  entirely  submerged 
and  fills  its  lungs  with  water,  all,  or  nearly 
all,  the  air  contained  in  the  pulmonary 
vesicles  at  the  moment  of  its  submersion 
is  expelled,  and  it  is  thereby  placed  in  the 
most  unfavorable  circumstances  for  the 
prolongation  of  its  life.  The  same  thing 
occurs  when  an  animal  is  confined  in  ajar 
of  pure  nitrogen  gas.  The  air  in  the  lungs 
is  rapidly  replaced  by  a  gas  incapable  of 
supporting  life,  and  the  animal  speedily 
perishes — much  sooner  than  if  the  lungs 
were  filled  with  air  and  the  trachea 
plugged.  These  facts,  as  we  shall  pres- 
ently find,  are  of  the  utmost  value  in 
connection  with  the  subject  of  treatment ; 
for,  as  will  be  seeu,  paradoxical  as  it  may 
appear,  the  best  way  to  preserve  life, 
under  certain  circumstances,  is  to  stop 
breathing. 

Effects  of  syncope  in  cases  of  drowning. — 
The  occurrence  of  syncope  is  said  greatly 
to  augment  the  chances  of  recovery  in 
cases  of  submersion.  And  it  does  so,  no 
doubt,  within  certain  limits,  for  the  same 
reason  as  anaesthesia  does,  namely,  by  re- 
ducing the  number  of  respirations.  It 
has,  however,  a  still  further  advantage  in 
temporarily  arresting  tissue-metamorpho- 
sis, and  thereby  reducing  the  necessity  for 
oxygen.  We  cannot,  however,  believe 
that  syncope  is  capable  of  prolonging  life 
beyond  a  very  few  minutes,  for  the  simple 
reason  that  the  heart's  action  cannot  be 
arrested  for  even  a  very  brief  space  of 
time  without  inducing  a  fatal  result.  In 
a  drowned  animal,  although  the  move- 
ments of  respiration  stop  much  sooner, 
half  as  soon  again  as  in  a  strangled  one, 
the  heart's  action  continues  for  nearly  the 
same  length  of  time,  namely,  from  seven 
to  nine  minutes ;  and  in  neither  case 
is  it  possible  to  resuscitate  the  animal 
after  the  entire  cessation  of  the  heart's 
action. 

It  appears  to  us  that  the  majority  of 
persons  have  most  erroneous  notions  re- 
garding the  duration  of  syncope  in  gene- 
ral, and  syncope  under  water  in  particular. 
Many  cases,  where  the  patient  is  not 
submerged,  are  mistaken  for  syncope, 
which  are  not  in  reality  such ;  both  the 
respiration  and  the  heart's  action  con- 
tinuing,  but  so  feebly  as,  in  a  cursory 


examination,  to  escape  detection.  We 
doubt  very  much,  judging  from  what  we 
know  of  the  phenomena  of  the  cardiac 
action  (for,  be  it  remembered,  there  is  no 
direct  evidence  one  way  or  another),  if  it 
is  probable,  or  even  possible,  for  the  heart 
to  resume  its  action  after  five  minutes' 
entire  cessation.  This  leads  to  the  ques- 
tion, Hoio  long  may  a  human  being  be  under 
water,  and  yet  recover  f  This  entirely  de- 
pends on  the  degree  of  the  submersion. 
If  a  person  be  completely  submerged,  and 
the  entrance  of  water  to,  and  exit  of  air 
from,  the  lungs  not  prevented,  we  believe 
that  recovery  would  be  impossible  after 
two  minutes.  On  the  other  hand,  if  the 
air-passages  were  closed  against  the  en- 
trance of  water,  and  the  chest  kept  full  of 
air,  we  see  no  reason  for  thinking  that  a 
human  being  would  perish  either  more 
slowly,  or  more  quickly,  than  a  dog  placed 
under  similar  circumstances— namely,  in 
from  four  to  five  minutes. 

The  reason  why  some  persons  remain  a 
long  time  in  the  water,  and  yet  ultimately 
recove'r,  is  that  they  are  never,  or  at  least 
only  for  a  very  short  part  of  the  time, 
totally  deprived  of  air.  Every  now  and 
then  their  heads  come  to  the  surface,  and 
they  obtain  an  inspiration.  Even  if  they 
can  but  gasp  in  a  small  quantity  of  air, 
and  that  too  accompanied  with  water, 
they  may  be  able  to  struggle  on  for  a  long 
time,  as  it  is  only  the  total  deprivation  of 
air  that  kills  quickly.  A  person  can  exist 
for  an  hour  on  a  very  small  quantity  of 
air,  if  it  be  but  frequently  enough  ex- 
changed. This  fact  we  see  illustrated  every 
day  in  the  persons  of  patients  suffering 
from  pneumonia  supervening  on  phthisis, 
who  struggle  on  for  hours  with  only  a  por- 
tion of  their  lungs  capable  of  performing 
the  functions  of  respiration.  Then,  again, 
as  regards  the  damage  done  to  the  pul- 
monary tissue  by  the  entrance  of  water, 
that,  we  have  already  seen,  can  at  most 
be  but  very  trifling,  for  the  liquid  is  rapidly 
absorbed  into  the  circulation  from  the 
pulmonary  vesicles,  and  leaves  scarcely  a 
trace  of  its  transit  (see  p.  91). 

The  effect  of  water  upon  the  blood  itself 
is  much  more  marked  ;  for,  as  was  said  at 
pp.  95,  96,  it  thins  the  vital  fluid,  and 
when  in  large  quantity  even  destroys  a 
number  of  the  blood-corpuscles.  When 
we  consider,  however,  the  very  large 
amount  of  blood  in  an  adult  body,  at  least 
fifteen  pounds,  and  the  proportionally 
small  amount  of  water  taken  in  at  a  time, 
we  can  readily  understand  how  it  is  that 
its  effects  are  rendered  apparent  only  in 
cases  of  complete  submersion.  In  the 
case  of  dogs  whose  lungs  have  been 
irrigated  with  water,  it  is  difficult  to  de- 
tect any  deleterious  action  of  the  water 
upon  the  blood-corpuscles  ;  and  this  prob- 
ably arises  from  its  rapid  elimination  pre- 
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venting  any  visible  injurious  dilution  of 
the  vital  fluid.  Such,  an  action  it  must, 
however,  to  some  degree  exert. 

The  effect  of  temperature  on  the  rapidity 
of  death  in  cases  of  drowning. — The  tempe- 
rature of  the  water  influences  to  some  ex- 
tent the  rapidity  of  the  fatal  result.  If 
we  take  the  normal  temperature  of  the 
animal  as  the  starting  point,  we  find  that 
death  is  more  rapid  as  we  descend  to- 
wards the  freezing,  and  ascend  towards 
the  boiling  point.  The  temperature  of 
the  human  body  being,  in  round  numbers, 
100°  F.,  if  a  person  be  submerged  in  wa- 
ter at  the  freezing  point,  caeteris  paribus, 
the  quicker  is  the  death.  This  conclusion 
we  have  arrived  at  from  the  results  of 
experiments  on  animals,  as  well  as  from 
what  we  witnessed  in  the  human  being  a 
few  years  ago,  when  fourteen  persons 
were  nearly  drowned  by  the  sudden 
breaking-up  of  the  ice  on  the  water  in  the 
Regent's  Park.  The  explanation  appears 
simple  enough,  when  we  remember  £hat 
intense  cold  paralyzes  the  muscular  ener- 
gies of  the  individual,  and  thereby  pre- 
vents his  continuing  the  efforts  requisite 
to  enable  him  to  get  occasional  inspira- 
tions ;  consequently  the  person  becomes 
totally  submerged  more  quickly  than  he 
would  otherwise  be. 

Heated  water,  on  the  other  hand,  seems 
to  favor  death  by  hastening  the  action  of 
the  already  weakened  heart,  as  well  as  by 
accelerating  tissue-metamorphosis,  and 
thereby  increasing  the  demand  for  oxy- 
gen. 

It  is  only  when  water  is  considerably 
below  or  above  100°  F.  that  the  effects  of 
temperature  become  visible  ;  a  degree  or 
two  one  way  or  the  other  gives  rise  to  no 
apparent  effect. 

Apnoea  the  residt  of  an  absence  of  oxygen 
in  the  respired  medium. — The  simplest  form 
of  death  arising  from  apnoea,  or  the  non- 
arterialization  of  the  blood,  is  when  there 
is  no  obstruction  to  the  entrance  of  air 
into  the  lungs,  but  merely  an  absence  of 
oxygen  in  the  inspired  gas.  This  is  well 
illustrated,  for  example,  whan  an  animal 
is  placed  in  a  jar  of  nitrogen.  It  dies, 
and  that  too  in  a  very  few  minutes  ;  not 
from  the  introduction  of  a  poisonous  ma- 
terial into  the  system,  but  solely  on  ac- 
count of  the  absence  of  oxygen  in  the  in- 
spired medium. 

Nitrogen  is  perfectly  harmless  to  animal 
life.  We  are  constantly  breathing  it,  and 
suffer  no  disagreeable  effects  from  it.  On 
the  contrary,  it  is  a  necessary  diluent  of 
the  oxygen  of  the  air.  The  atmosphere 
normally  contains  no  less  than  7!)  per 
cent,  of  it.  Nitrogen  itself  is,  however, 
neither  a  supporter  of  combustion  nor  of 
life  ;  hence  it  is  that  animals  cannot  live 
in  it.    Moreover,  they  die  quicker  in  per- 


fectly pure  nitrogen  than  when  strangled, 
for  the  reason  previously  given,  namely, 
that  the  inhaled  nitrogen  displaces  a  cer- 
tain amount  of  the  oxygen  from  the  air- 
vesicles,  and  thereby  reduces  the  animal 
to  the  condition  of  one  whose  air-vesicles 
have  been  emptied  of  oxygen  by  water. 
The  influence  of  nitrogen  extends  even 
somewhat  further.  For,  according  to 
Graham's  law  of  the  diffusion,  and  Henry 
and  Dalton's  law  of  the  absorption,  of 
gases,  the  inspired  nitrogen  not  only  dis- 
places the  free  oxygen  present  in  the  pul- 
monary air-vesicles,  but  withdraws  the 
absorbed  oxygen  from  the  blood  itself. 
This  is  probably  the  true  explanation  of 
the  fact  that  animals  die  more  rapidly 
when  placed  in  perfectly  pure  nitrogen 
gas  than  when  suffocated  in  any  other 
way.  Hydrogen  acts  in  a  nearly  similar 
manner;  but  its  effects  on  the  animal 
body  have  not  been  sufficiently  studied  to 
admit  of  our  drawing  any  general  conclu- 
sions from  them.  Some  have  even  hinted 
that  hydrogen  gas  has  special  toxic  prop- 
erties ;  if  so,  it  ought,  properly  speaking, 
to  come  under  the  next  head. 

Apnoea  from  the  inhalation  of  toxic  gases 
and  vapors. — There  are  very  few  gases 
that  cause  death  by  true  apnoea.  Most, 
indeed  all,  with  the  exception  of  nitrogen 
and  hydrogen,  and  possibly  even  the  lat- 
ter, as  has  just  been  said,  kill  by  means 
of  their  toxic  properties.  Although, 
therefore,  we  have  been  compelled  on 
this  occasion  to  sacrifice  scientific  accu- 
racy to  common  custom,  and  include  un- 
der the  headings  of  death  by  apncea  that 
arising  from  the  introduction  into  the  sys- 
tem of  noxious  gases  and  vapors  from 
volatile  liquids,  we  shall  merely  point  out 
how  their  action  is  totally  distinct  from 
that  of  pure  apncea,  and  then  pass  on  to 
another  department  of  our  subject. 

In  the  case  of  the  inhalation  of  each  of 
the  gases  included  under  this  head  (see 
table  at  p.  93),  carbonic  acid,  carbonic 
oxide,  charcoal  vapor,  coal-gas,  sulphur- 
etted hydrogen,  arseniuretted  hydrogen, 
chlorine,  sulphuric  ether,  chloroform  va- 
por, etc.,  there  may  be,  no  doubt,  an  ab- 
sence of  oxygen  in  the  respired  medium  ; 
but  in  no  one  of  these  cases  can  this  be 
regarded  as  the  sole  cause  of  the  fatal  re- 
sult. Quite  the  contrary ;  it  appears 
rather  that  the  destruction  of  animal  life 
in  the  majority,  if  not  in  all  these  cases, 
depends  much  more  upon  the  entrance  of 
the  toxic  agent  into  the  circulation,  than 
upon  the  mere  deprivation  of  oxygen. 
Consequently  the  symptoms  manifested 
in  cases  of  poisoning  by  these  gases  differ 
according  to  their  chemical  nature,  and 
the  intensity  of  their  poisonous  proper- 
ties. Let  us  take  arseniuretted  hydrogen, 
for  instance ;  if  this  gas  be  so  given  as  to 
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exclude  the  simultaneous  introduction  of 
oxygen,  the  animal  dies  not  only  much 
quicker  than  it  does  when  its  windpipe  is 
tied,  but  also  quicker  than  when  it  is  suf- 
focated in  pure  nitrogen  gas ;  the  cause 
of  the  difference  in  the  rapidity  of  action 
being  simply  due  to  the  toxic  eifects  of  the 
gas  upon  the  nervous  system.  With 
chloroform  the  fact  is  equally  well  exem- 
plified. Death  from  chloroform  is  com- 
monly placed  among  the  deaths  from 
suffocation.  Now,  the  results  of  the  ex- 
periments of  the  Chloroform  Committee 
of  the  Boyal  Medical  and  Chirurgical  So- 
ciety (1864)  have  shown  that  a  chloroform 
death  is  not  one  by  apncea  at  all,  but  is 
unmistakably  one  by  pure  asthenia. 
When  the  undiluted  vapor  of  chloroform 
is  introduced  into  the  lungs,  animal  life  is 
rapidly  destroyed,  much  more  rapidly, 
indeed,  than  under  the  very  quickest 
form  of  death  by  apnoea.  Thus,  while  a 
drowned  dog  makes  attempts  at  respira- 
tion during  at  least  two  minutes,  and  its 
heart's  action  continues  to  be  perceptible 
for  seven  minutes,  a  dog  poisoned  with 
undiluted  chloroform  vapor  inevitably 
dies  in  fifteen  seconds ;  both  respiration 
and  cardiac  pulsation  being  totally  anni- 
hilated in  that  brief  space  of  time.  These 
are  fortunately  not  the  usual  effects  of 
chloroform  ;  for  since  it  is  generally  given 
in  a  diluted  state,  the  oxygen  of  the  at- 
mospheric air  with  which  it  is  accompa- 
nied suffices  to  arterialize  the  blood  suffi- 
ciently for  the  maintenance  of  organic 
life.  But  even  death  arising  from  diluted 
chloroform  vapor  is  in  no  case  due  to 
apncea,  but  to  the  poisonous  nature  of  the 
substance  itself.  This  is  proved  by  the 
cessation  of  the  heart's  action  occurring 
almost  as  soon  as  efforts  at  respiration 
cease,  as  well  as  by  the  blood  on  the  right 
side  of  the  heart  being  darker  than 
on  the  left,  neither  of  whteh  is  ever  the 
case  in  apnoea  ;  the  heart  in  apnoea  always 
continuing  to  beat  two  or  three  minutes 
after  the  respiration  has  stopped,  and  the 
color  of  the  blood  on  both  sides  being  in- 
variably identical. 

Even  carbonic  acid  circulating  in  the 
capillaries  acts  as  a  direct  poison  on  the 
tissues.  This  we  have  seen  well  illus- 
trated while  studying  the  duration  of  the 
cardiac  pulsations  after  different  modes  of 
death.  Thus,  the  heart  of  a  cat  that  has 
been  suddenly  deprived  of  life  by  section 
of  the  spinal  cord  at  the  vital  point,  will 
continue  to  pulsate,  under  favorable  cir- 
cumstances, for  forty  minutes  after  the 
animal's  death ;  whereas  the  heart  of  a 
cat  allowed  to  die  slowly  by  strangulation, 
under  the  same  circumstances,  generally 
stops  in  less  than  twenty  minutes  after 
the  death  of  the  animal. 

Enough,  we  think,  has  been  said  to 
show  that  these  gases  and  vapors  are  in 


reality  active  poisons  ;  and  perhaps  also 
sufficient  to  convince  our  readex-s  that, 
notwithstanding  the  extreme  interest  of 
the  subject,  it  would  be  injudicious  for  us 
to  give  to  it  more  prominence  in  an  essay 
on  apncea. 


Theory  of  the  Cause  of  Death  in 
Apncea. 

"Various  authors  in  explaining,  or  at- 
tempting to  explain,  the  reason  of  the  ces- 
sation of  the  vital  functions  in  cases  of 
death  by  apncea,  have  given  very  different 
views  of  the  subject.  One  ascribes  the 
death  to  a  mechanical  stagnation  of  the 
blood  in  the  lungs  (Haller's  original  doc- 
trine). Another  thinks  it  due  to  the  non- 
stimulating  venous  blood  failing  to  ex- 
cite the  heart's  action  (Goodwyn).  A 
third,  to  the  poisonous  effects  of  venous 
blood  upon  the  tissues  (Bichat).  A 
fourth,  to  the  gradual  failing  of  the  blood 
to  penetrate  the  pulmonary  tissue  (Ali- 
son). While,  lastly,  the  doctrine  which 
has  now  received  almost  universal  assent 
is  that  first  propounded  by  Kay,  namely, 
that  the  cause  of  death  in  apnoea  is  due 
to  the  circumstance  of  the  capillaries  of 
the  lungs,  which  usually  convey  arterial, 
being  incapable  of  conveying  venous 
blood  ;  and  consequently  that  the  blood, 
as  Haller  said,  stagnates  in  the  lungs. 
Moreovei',  that  the  functions  of  the  mus- 
cular organs,  the  heart  included,  gradu- 
ally cease  on  account  of  this  arrest  of  the 
pulmonary  circulation,  and  not,  as  Bichat 
imagined,  because  of  venous  blood  pos- 
sessing any  noxious  quality. 

It  is  thus  seen  that,  in  Kay's  doctrine, 
although  it  is  doubtless  admitted  that  in 
death  by  apncea  the  heart's  action  is 
weakened  in  consequence  of  the  imper- 
fect stimulus  afforded  to  it  by  the  venous 
blood  penetrating  its  substance,  the  main 
cause  of  the  failure  of  the  circulation  is 
supposed  to  be  the  difficulty  which  the 
non-arterialized  blood  finds  in  passing 
through  the  capillaries  of  the  lungs.1 
This  theory  was  thought  consistent  with 
all  the  phenomena  observed  in  cases  of 
death  from  apnoea.  It  will  be  found, 
however,  from  what  has  preceded,  that 
in  the  explanation  of  apnoea,  as  now  un- 
derstood, this  theory  is  open,  to  objec- 
tions. Indeed,  the  same  observation  is 
applicable  to  all  the  theories  that  have 
as  yet  been  advanced  ;  for  the  particular 
reason,  that  they  one  and  all,  with  the 
exception  of  Goodwyn's,  have  for  their 
foundation  that  part  of  the  original  doc- 
trine of  Haller  which  attributes  the  fail- 
ure of  the  heart's  power  and  loss  of  nerve- 

1  Vide  Watson's  Lectures  on  the  Practice 
of  Medicine,  3d  ed.,  vol.  i.,  p.  69. 
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function  to  the  arrest  of  the  pulmonary 
capillary  circulation. 

The  result's  of  Goodwyn's  experiments, 
had  they  been  properly  considered,  might 
have  led  to  a  different  conclusion  from 
the  above  ;  for  in  them  it  is  clearly  shown 
that,  for  a  time  at  least,  the  non-arterial- 
ized  blood  passes  through  the  lungs, 
and  enters  the  left  auricle  and  ventricle 
of  the  heart.  Moreover,  in  apncea  it  is 
the  right  side  of  the  organ  that  first 
ceases  to  pulsate.  Bichat  appears  to  have 
had  a  clearer  idea  of  the  sequence  of 
death  in  apncea  than  any  previous  or  sub- 
sequent writer,  and  may  be  said  to  have 
only  failed  in  arriving  at  the  truth  from 
having  held  to  the  idea  that  venous  blood 
poisons  the  tissues  with  which  it  is  brought 
in  contact. 

In  attempting  to  explain  the  cause  of 
death  by  apncea,  it  is  necessary  to  go  a 
step  or  two  farther  than  has  hitherto 
been  done  ;  and,  instead  of  merely  limit- 
ing the  question  to  an  explanation  of  _tbe 
most  prominent  of  the  effects  of  this 
mode  of  death,  to  attempt  to  follow  up 
the  subject  until  we  arrive  at  the  proemial 
cause  of  the  arrest  of  the  various  func- 
tions. In  order  to  do  this  it  is  necessary 
to  begin  ab  initio. 

As  is  well  known,  the  continual  afflux 
of  arterialized  blood  to  the  various  ani- 
mal tissues  is  a  condition  not  only  impor- 
tant but  imperative  to  the  continuance  of 
life.  All  the  molecular  transformations 
of  organized  matter,  of  which  "life"  is 
but  the  manifestation,  are  so  utterly  de- 
pendent on  the  continued  supply  of  scar- 
let blood,  than  no  sooner  is  it  cut  off  than 
they  instantly  cease.  Without  oxygen 
there  can  be  no  life.  Not  a  single  new 
cell  can  be  formed,  not  a  single  old  one 
can  be  destined,  without  the  influence 
of  this  all-important  agent.  From  the 
first  moment  the  animal  germ  springs 
into  existence,  during  its  development 
into  tissues,  and  throughout  its  whole 
life  as  an  organized  body,  up  to  the  time 
of  its  death,  arterialized  blood  is  being 
uninterruptedly  employed ;  and  in  exact 
proportion  to  its  supply,  ceteris  paribus, 
are  the  many  and  intricate  organic  func- 
tions accelerated  or  retarded.  Nervous 
action,  muscular  contraction,  secretion, 
and  excretion,  are  all  equally  under  its 
sway ;  so  that  it  is  impossible  to  feel  in 
the  least  degree  astonished  that  in  apncea, 
which  essentially  consists  in  the  arrest  of 
the  oxygenization  of  the  blood,  all  the 
functions  of  life  should  be  rapidly  brought 
to  a  standstill. 

Apncea  may  with  perfect  justice  be  de- 
fined as  death  from  arrested  interstitial 
nutrition. 

Were  it  considered  necessary  to  prove 
the  basis  on  which  this  doctrine  rests, 


there  would  be  no  difficulty  in  so  doing  ; 
for  all  that  is  required  is  simply  to  draw  a 
parallel  between  the  effects  of  a  deficient 
supply  and  an  impaired  quality  of  nutritive 
material  on  the  various  functions  of  the 
body,  when  it  will  be  immediately  seen 
that  their  effects  are  in  reality  identical. 
For  example,  we  have  a  striking  illustra- 
tion of  the  effects  produced  on  the  body 
by  a  sudden  deficiency  in  the  supply  of 
blood  presented  to  us  in  cases  of  death  by 
hemorrhage.  In  these  cases  there  is  of 
course  an  actual  absence  of  nutritive  ma- 
terials ;  and,  as  will  presently  appear, 
that  absence  gives  rise  to  precisely  the 
same  chain  of  symptoms  as  is  met  with 
in  pure  apncea  ;  which,  on  the  other  hand, 
is  an  apt  illustration  of  the  effects  of  an 
impaired  quality  of  the  material. 

Thus,  in  death  by  hemorrhage,  there 
are  the  confusion  of  ideas,  the  unconsci- 
ousness, the  convulsions,  the  stupor,  the 
paralysis  of  the  muscles,  the  stoppage  of 
respiration,  and,  lastly,  the  cessation  of 
the  heart's  action ;  all  following  upon 
each  other  in  precisely  the  same  order  of 
sequence,  and  with  the  same  ultimate  re- 
sult, as  in  those  cases  where  there  is  no 
absence  of  the  material  themselves,  but 
only  of  that  substance  which  fits  them 
for  the  performance  of  their  peculiar  of-' 
fice— oxygen. 

The  same  thing  even  occurs,  when  not 
only  the  materials  but  also  the  oxygen  it- 
self is  present,  if  the  two  are  prevented 
from  combining,  and  thereby  becoming 
fitted  for  the  purposes  of  nutrition.  This 
occurs,  for  example,  when  there  is  pre- 
sent in  the  circulation  a  foreign  material 
which,  possesses  the  property  of  prevent- 
ing the  constituents  of  the  blood  from 
entering  into  combination  with  oxygen. 
In  such  a  case  precisely  the  same  symp- 
toms may  be  induced  as  we  have  seen  fol- 
low either  the  entire  absence  of  both  nu- 
tritive materials  and  of  oxygen,  as  in 
hemorrhage  ;  or  only  an  absence  of  oxy- 
gen, as  in  apncea.  Alcohol  might  be 
cited  as  an  example  of  a  substance  pos- 
sessing the  power  above  alluded  to  ;  and 
the  symptoms  it  gives  rise  to,  when  taken 
in  a  poisonous  dose,  closely  resemble  in 
many  respects  the  effects  of  slowly-in- 
duced apncea.  The  peculiar  effect  which 
alcohol  exerts  in  preventing  the  oxidation 
of  the  constituents  of  the  blood  has  been 
illustrated  by  us  in  the  following  man- 
ner :— 

A  certain  amount  of  cow's  blood  was 
confined  with  an  equal  quantity  of  pure 
atmospheric  air,  and  kept  at  a  moderate 
temperature  during  twenty-four  hours. 
At  the  expiration  of  that  period  the  air 
was  found  to  have  undergone  a  change  : 
it  had  lost  oxygen  and  gained  carbonic 
i  acid. 
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For  while  the  pure  atmospheric  air 
brought  in  contact  with  the  blood  con- 
sisted of 


Oxygen  .  . 
Carbonic  acid 
Nitrogen  .     . 


20.960  ) 
0.002  j 
79.038 

100.000 


total  20.962 


that  removed  from  the  retort  after  its 
twenty-four  hours'  contact  with  the  blood 
consisted  of 


Oxygen  ._  , 
Carbonic  acid 
Nitrogen     . 


1g,33  1  total  14.9 
86.09 


100.00 


thereby  showing  that  oxygen  had  been 
absorbed,  and  carbonic  acid  exhaled.  To 
a  precisely  similar  quantity  of  blood  from 
the  same  animal  was  added  5  per  cent,  of 
alcohol.  The  blood  was  then  placed  in 
contact  with  an  equal  amount  of  pure  at- 
mospheric air,  and  kept  twenty-four  hours 
at  the  same  temperature  and  under  pre- 
cisely the  same  circumstances  as  the 
others  ;  notwithstanding  which  the  air 
on  analysis  was  not  found  to  have  become 
nearly  so  much  changed  as  in  the  second 
case  when  it  was  in  contact  with  pure 
blood.  On  the  contrary,  the  air  was 
found  on  analysis  to  consist  of 


Oxygen  ._  , 
Carbonic  acid 
Nitrogen     .     , 


16.59 

2.38 

81.03 

100.00 


total  18.97 


proving  that  alcohol  possesses  to  some  ex- 
tent the  power  of  arresting  the  arterializa- 
tion  of  the  blood,  and  thereby  its  becom- 
ing fitted  for  the  purposes  of  nutrition.1 

The  effects  of  alcohol  and  many  other 
substances  on  the  nervous  system  are,  in 
a  great  measure,  due  to  their '  action  on 
the  blood  ;  and,  if  the  above  explanation 
be  the  correct  one,  there  can  be  no  diffi- 
culty in  understanding  why,  in  certain 
cases  of  poisoning,  the  symptoms  so  fre- 
quently resemble  in  some  respects  those 
met  with  in  pure  apncea. 

As  a  further  illustration  of  the  intimate 
connection  between  functional  activity 
and  oxidation,  we  might  call  attention  to 
what  is  observed  to  occur  during  muscular 
contraction. 

It  is  a  well-known  fact  that  the  exposed 
muscles  of  the  frog  absorb  oxygen  and 
exhale  carbonic  acid  in  definite  propor- 
tion, so  long  as  muscular  irritability  con- 
tinues ;  and  that  as  soon  as  the  irritability 

1  See  the  author,  On  the  Influence  of 
Physical  and  Chemical  Agents  upon  Blood, 
with  special  reference  to  the  Mutual  Action 
of  the  Blood  and  the  Respiratory  Gases,  Phil. 
Trans.,  1865,  p.  717. 


of  the  muscles  ceases,  an  important  differ- 
ence occurs  in  the  amount  of  the  gases 
interchanged.  Moreover,  we  have  found 
that  anything  that  interrupts  the  inter- 
change of  the  gases  tends  to  arrest  the 
muscular  action.  This  is  best  seen  in 
connection  with  the  rhythmical  action  of 
the  involuntary  muscles  of  the  heart  when 
it  has  been  separated  as  far  as  possible 
from  all  nerve-influence.  As  is  well 
known,  the  extirpated  heart  of  a  healthy 
frog  will  continue  to  pulsate  regularly  for 
an  hour  after  its  separation  from  the 
nerve-centres ;  we  have,  however,  ob- 
served that  if  the  heart  be  placed  in  con- 
tact with  any  of  those  substances  that 
possess  the  power  of  preventing  the  arte- 
rialization  of  the  blood,  its  action  is 
speedily  arrested.  In  illustration  of  this 
we  may  cite  the  following  experiment 
which  we  performed  several  years  ago 
(Lancet,  14th  June,  1856). 

When  the  hearts  of  two  frogs  are  re- 
moved from  the  body,  and  one  placed 
in  pure  distilled  water,  while  the  other  is 
put  into  a  solution  of  the  acetate  of 
strychnia  (strychnia  has  the  power  alluded 
to,  of  preventing  the  absorption  of  oxygen 
and  exhalation  of  carbonic  acid  by  the 
blood),  the  former  will  pulsate  regularly 
for  more  than  an  hour,  the  latter  will 
cease  to  beat  in  from  one  to  five  minutes, 
according  to  the  strength  of  the  solution 
of  the  poison.  And  what  is  still  more  re- 
markable, the  contractile  power  of  the 
heart  is  gone  forever.  Mechanical,  chemi- 
cal, or  galvanic  stimuli  alike  fail  to  re- 
awaken it. 

(Since  the  foregoing  was  written,  we 
have  had  occasion,  in  the  capacity  of 
member  of  the  Royal  Medical  and  Chirur- 
gical  Society's  Chloroform  Committee,  to 
study  the  effects  of  the  direct  action  of  the 
vapor  of  chloroform  and  ether  upon  the 
heart.  For  this  purpose  the  following 
experiment  was  performed:  Three  small 
glass  jars  were  placed  in  a  row,  and  each 
covered  with  tinfoil  from  the  centre  of 
which  descended  a  small  hook,  to  which 
was  attached  by  the  aorta  the  heart  of  a 
healthy  frog.  All  three  were  retained 
under  precisely  the  same  circumstances, 
with  the  exception  that  in  the  bottom  of 
one  jar  were  a  few  drops  of  chloroform, 
in  another  a  similar  quantity  of  ether, 
and  in  the  third  the  same  amount  of  dis- 
tilled water.  The  result  was,  that  while 
the  heart  that  was  suspended  in  aqueous 
vapor  pulsated  regularly  for  an  hour  or 
so,  that  in  ether-vapor  stopped  in  less 
than  fifteen  minutes,  while  the  one  in  the 
atmosphere  of  chloroform  ceased  to  pul- 
sate within  ten  minutes.  Facts  which 
add  still  further  strength  to  the  foregoing 
opinion.) 

No  one,  we  suppose,  at  present  doubts 
the  fact  that  the  ultimate  cause  of  death 
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in  apnoea,  no  matter  in  what  manner  it 
may  be  induced,  is  the  absence  of  oxygen. 
We  may  add,  that  in  our  opinion  this 
absence  of  oxygen  acts  indirectly,  and 
that  the  extinction  of  animal  life  is  in 
consequence  of  the  constituents  of  the 
blood  not  having  undergone  the  oxida- 
tion-process, which  is  essential  to  the 
proper  performance  of  their  functions 
when  brought  in  contact  with  the  various 
tissues  and  organs  of  the  frame.  The 
confusion  of  ideas,  the  unconsciousness, 
the  convulsions,  the  stupor,  the  paralysis 
of  the  muscles,  the  stoppage  of  respira- 
tion, the  arrest  of  the  heart's  action,  ap- 
pear to  us  to  be  one  and  all  due  to  the  same 
cause,  arrested  interstitial  nutrition.  It  is 
thus  seen,  then,  that  what  others  have 
hitherto  regarded  as  the  primary  cause  of 
death  in  apnoea,  namely,  the  stoppage  of 
the  circulation  in  the  lungs,  the  failure  of 
the  heart's  action;  etc.,  we  look  upon  as 
merely  the  secondary  effects  of  the  gradual 
extinction  of  life.  No  one  would,  of 
course,  venture  to  assert  that  the  aTJove 
is  of  necessity  the  true  explanation  of 
death  by  apnoea  ;  for  all  are  well  aware 
that,  as  science  advances,  new  facts  may 
be  discovered  which  may  either  demand 
its  modification  or  abandonment ;  but  one- 
thing  we  may  venture  to  assert,  namely, 
that  this  "  arrested  interstitial  nutrition" 
theory  is  by  far  the  least  open  to  objec- 
tion of  any  that  has  hitherto  been  pro- 
pounded, and  that  it  has  the  advantage 
not  only  of  giving  a  rational  explanation 
of  the  symptoms,  and  their  order  of 
sequence,  but  is  also  in  perfect  conform- 
ity with  the  appearances  observed  after 
death. 


Secondary  Apncea. 

"We  have  now  to  call  attention  to  the 
fact  which  has  been  so  frequently  ob- 
served, more  particularly  in  cases  of 
.drowning,  that  an  individual  may  appa- 
rently recover  from  the  primary  effects  of 
apnoea,  and  after  the  lapse  of  some  min- 
utes, hours,  or  days,  suddenly  expire 
without  any  apparent  cause.  This  sec- 
ondary death  occurs  not  only  after  drown- 
ing, but  after  each  and  all  of  the  causes 
of  apnoea  given  in  our  table.  Indeed,  it 
is  not  much  less  common  after  hanging 
than  after  drowning ;  and  it  has  been 
equally  observed  after  the  administration 
of  poisons,  more  especially  of  the  volatile 
group  denominated  anaesthetics. 

Lest  some  may  imagine  that  the  sec- 
ondary form  of  death  now  under  consid- 
eration is  nothing  more  than  death  fol- 
lowing upon  imperfect  resuscitation,  we 
may  at  once  inform  them  that  it  is  en- 
tirely different.  Take,  for  example,  a 
case  of  drowning  ;  and  we  may  quote  the 


following,  which  we  heard  of  in  conse- 
quence of  the  gentleman  in  whose  prac- 
tice it  unfortunately  occurred  being  un- 
justly accused  of  having  treated  the  case 
improperly.  The  patient,  a  healthy 
3'oung  man,  while  bathing,  accidentally 
got  out  of  his  depth,  and  before  being 
rescued  became  much  exhausted.  On 
his  removal  from  the  water,  he  was  quite 
unconscious,  although  the  respiratory  pro- 
cess still  continued.  The  usual  restora- 
tives were  applied,  and  the  patient  was 
soon  able  to  speak.  He  was  taken  home, 
and,  at  the  suggestion  of  the  medical  at- 
tendant, who  considered  him  out  of  all 
danger,  had  some  opening-medicine  given 
to  him  and  was  put  to  bed.  In  the'mid- 
dle  of  the  night,  about  ten  hours  after  his 
immersion,  he  was  suddenly  heard,  by  a 
person  who  occupied  the  same  apartment, 
to  make  a  noise,  as  if  in  a  convulsion. 
When  a  light  was  obtained,  it  was  found 
that  he  had  become  quite  livid  in  the 
face ;  and  before  medical  aid  could  be 
procured,  he  expired.  At  the  post-mor- 
tem examination  nothing  was  detected  to 
account  for  the  sudden  death. 

This  we  regard  as  a  death  from  sec- 
ondary apnoea. 

Sir  B.  Brodie  relates  the  case  of  a  lad  who 
was  found  hanging  by  the  neck  insensible, 
who  died  twenty -four  hours  after  he  was  cut 
down ;  and  at  the  post-mortem  examination 
nothing  abnormal  was  detected  in  the  body, 
except  congestion  of  the  cerebral  vessels. 

Linhart,  again,  relates  a  most  interesting 
case  of  a  perfectly  healthy  peasant  who  died 
eighteen  and  a  half  hours  after  having  been 
rendered  only  partially  insensible  by  an  ounce 
and  a  half  of  chloroform  given  in  the  usual 
way  over  a  period  of  thirty  minutes.  The 
patient  continued  perfectly  well  until  the 
next  morning  at  six  o'clock,  when  he  sud- 
denly died.  On  examining  the  body,  twenty- 
four  hours  after  death,  all  the  organs  were 
found  healthy. 

These  cases,  which  have  generally  been 
classed  under  the  head  of  death  either 
arising  from  collapse  or  from  spasm  of  the 
glottis,  are  certainly  peculiar  ;  but  never- 
theless we  consider  them  as  merely  the 
secondary  results  of  the  arrested  intersti- 
tial nutrition  that  took  place  during  the 
period  that  the  breathing  was  partially 
arrested. 

If  we  may  he  allowed  to  use  a  homely 
expression,  in  order  to  illustrate  how  the 
secondary  apnoea  may  arise  from  a  pre- 
ceding mal-nutrition,  we  should  say  that 
it  does  so  in  the  same  way  as  a  single 
layer  of  bad  bricks  put  into  a  house  while 
building  may  cause  at  a  subsequent  period 
its  premature  decay  ;  the  layer  of  bad  tis- 
sue laid  down  during  the  temporary  ces- 
sation of  respiration  induces  the  subse- 
quent premature  decay   of  animal    life. 
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This  theory  will  be  still  better  understood 
if  we  illustrate  it  by  what  is  observed  to 
occur  to  horses  alter  temporary  starva- 
tion 

Many  years  ago  the  French  government 
appointed  a  commission  to  inquire  into 
the  effects  of  starvation  on  cavalry  horses  ; 
and  the  results  obtained  were  not  only 
interesting,  but  most  important.  Among 
others,  for  example,  it  was  found — 

1st.  That  after  ten  days'  total  depriva- 
tion of  food,  a  horse  is  still  able  to  gallop, 
although  not  very  long  ;  and  after  being 
again  well  fed,  makes  a  tolerably  rapid 
recovery. 

2d.  That  a  horse  may  live  for  twenty 
days  without  nourishment  of  any  kind, 
and  still  make  a  temporary  recovery. 

3.  That  an  animal  starved  for  a  certain 
time, although  he  makes  a  temporary  re- 
covery never  regains  his  pristine  strength, 
no  matter  how  well  fed.  he  may  subse- 
quently be. 

Thus  it  was  found,  that  though  the 
horses  that  had  been  kept  fasting  during 
a  period  often  days,  and  then  well  fed, 
apparently  recovered  rapidly  from  .  the 
effect  of  the  starvation,  yet  they  never 
were  so  strong  as  other  horses,  and  that 
they  succumbed  to  disease  much  more 
readily  than  others.  This  failure  in  the 
vital  stamina,  if  it  may  be  so  termed,  we 
believe  was  owing  to  the  mal-nutrition 
that  occurred  during  the  previous  term  of 
starvation.  The  subsequent  death  of  the 
horse  might  therefore  be  said  to  be 
the  secondary  result  of  starvation.  The 
peculiar  condition  of  the  red  blood-corpus- 
cles which  was  mentioned  as  occurring 
in  case  of  drowning,  may  in  some  degree 
aid  in  the  understanding  of  what  is  here 
termed  mal-nutrition,  as  applied  to  the 
secondary  apncea  of  drowning.  It  will  be 
remembered  that,  while  abundance  of 
serrated  blood-corpuscles  was  found  in  the 
blood  of  the  right  side  of  the  heart,  there 
was  not  only  a  total  absence  of  them  in 
the  watery  blood  of  the  left,  but  that  a 
great  number  of  the  normal  blood-cells 
had  disappeared  ;  the  field  being  occupied 
by  small  granular  bodies,  looking  some- 
thing like  nuclei,  that  might  have  escaped 
from  the  swollen  and  burst  corpuscles. 
This  observation  was  of  course  made  upon 
a  fatal,  and' consequently  exaggerated, 
case  ;  but  it  is  very  easy  to  imagine  a  less 
formidable  one,  in  which,  during  the 
period  of  recovery  from  the  effects  of 
drowning,  a  layer  of  bad  tissue  might  be 
deposited  from  the  partially  disorganized 
blood  corpuscles,  which  of  necessity  would 
diffuse  themselves  throughout  the  circula- 
tion along  with  those  that  had  escaped 
the  pernicious  action  of  the  water.  We 
are  here  speaking  of  the  visible  effects  of 
drowning  upon  the  circulation  ;  but  how 
many  and  intricate  are  the  changes  which 


may  have  taken  place  in  the  blood,  dur- 
ing the  period  of  apnoea.  that  are  entirely 
beyond  the  cognizance  of  our  senses! 

In  order  properly  to  comprehend  the 
meaning  and  pathology  of  secondary 
apncea  it  is  necessary  to  have  a  clear  idea 
of  the  process  of  nutrition. 

It  is  a  common  belief  that,  as  we  eat 
and  sleep  at  stated  periods,  nutrition  is 
not  a  constant  but  an  intermittent  func- 
tion ;  an  opinion  from  which  we  entirely 
dissent,  as  not  being  in  conformity  with 
the  present  state  of  physiological  science. 
To  our  mind  nutrition  appears  to  be  a 
constant  process  ;  fluctuating,  it  may  be, 
but  nevertheless  continual.  The  secretion 
of  milk,  urine,  bile,  and  semen  goes  on 
during  every  hour  of  the  day  and  every 
minute  of  the  night.  It  is  only  the  expul- 
sion of  the  accumulated  products  that  is 
periodic.  So  again  with  food.  Just  as 
the  camel  can  pass  several  days  without 
drinking,  if  he  has  previously  supplied  his 
reservoir  with  water,  so  can  man  go  seve- 
ral hours  without  eating,  if  he  has  pre- 
viously laid  into  his  stomach  a  stock  of 
food.  The  animal,  like  every  other  ma- 
chine, to  do  constant  work  must  have  a 
constant  supply  of  material.  Life,  in- 
deed, might  not  inappropriately  be  com- 
pared to  a  web  of  cloth  made  of  the 
purest  American  cotton,  and  each  stop- 
page in  nutrition  to  a  flaw.  Thus  each 
disease,  each  temporary  illness,  although 
not  producing  an  actual  gap,  would 
weaken  the  web  by  introducing  into  it  an 
inferior  quality  of  cotton.  It  might  only 
be  a  single  thread,  or  it  might  be  many 
threads ;  but  still  the  web  would  be 
weakened  by  their  presence.  Do  we  not 
every  da}^  see  around  us  evidence  of  the 
flaws  in  the  human  webs.  Look,  for 
example,  at  the  teeth.  Are  the  furrows 
we  occasionally  see  across  them  not  the 
tell-tales  of  the  severe  illness  of  youth  ? 
Are  they  other  than  the  marks  of  arrested 
nutrition  ?  So  again  with  the  nails  ;  do 
they  not,  after  a  smart  attack  of  scarlet- 
fever,  indicate  by  their  grooves  the 
severity  of  the  illness  ?  Can  the  falling  out 
of  the  hair  after  typhus  be  said  to  be  due  to 
anything  else  than  temporarily  arrested 
nutrition  ?  Even  the  mind  itself  does  not 
escape  the  general  ill.  Bad  tissue  de- 
posited produces  bad  memory.  Old  people 
remember  distinctly  all  that  occurred  to 
them  in  their  youth,  when  good  tissue 
was  being  laid  down  ;  but  forget  the  oc- 
currences of  the  previous  day,  when  in 
old  age  the  material  is  of  an  impaired 
quality.  So  also  it  is  found,  and  for  a 
similar  reason  probabty,  that  it  occasion- 
ally happens  that,  after  a  severe  illness, 
little  is  remembered  of  what  occurred 
during  it.  Interstitial  nutrition  is  con- 
stantly going  on,  and  it  cannot  be  for  an 
instant  interrupted  without  threatening 
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to  bring  the  machine  to  a  stand-still. 
Moreover,  we  might  go  a  step  farther,  and 
say  that  the  more  quickly  it  does  its  work 
the  sooner  will  its  labors  cease.  Waste 
and  repair  cannot  go  on  indefinitely  in 
the  animal  body  any  more  than  in  the 
locomotive.  Supply  the  engine  with  coals 
and  water  as  carefully  as  you  will,  it  will 
still  wear  out.  That  is,  however,  not  the 
point  with  which  we  have  at  present  to 
deal.  It  is  the  temporary  arrest  of  the 
supply  of  material  we  are  now  consider- 
ing ;  and  as  we  have  already  said,  during 
the  period  of  apncea  it  is  that  supply  that 
is  interfered  with,  and  makes  the  flaw 
which,  although  not  sufficiently  great  to 
produce  at  once  a  rent  in  the  web  (imme- 
diate death),  sooner  or  later  causes  it  to 
give  way  (secondary  apncea). 


Treatment  of  Apncea. 

In  considering  the  treatment  of  cases  of 
impending  death  hy  apncea,  it  will  D*e  ad- 
visable, in  order  to  save  time  and  space, 
first  to  lay  down  the  general  principles  on 
which  it  is  founded,  and  afterwards  to  pro- 
ceed to  show  in  what  manner  these  require 
to  be  modified  in  their  application  to  spe- 
cial cases. 

Having  ascertained  from  the  history 
and  symptoms  that  the  case  is  one  of 
apncea,  and  not  of  narcotic  poisoning  or 
apoplexy,  which,  as  has  been  previously 
shown,  under  certain  circumstances  may 
be  confounded  with  it,  the  first  thing  to 
attend  to  is  the  removal  of  all  visible  im- 
pediments to  the  natural  performance  of 
the  respiratory  process,  and  then  as 
rapidly  as  possible  to  place  the  patient 
under  the  most  favorable  circumstances 
for  the  reception  of  a  free  supply  of  air. 
Having  done  so,  time  may  be  taken  to 
inquire  more  minutely  into  the  state  of 
the  patient,  and  thereby  obtain  some 
notion  of  the  probable  chances  of  re- 
covery. 

If  the  eyes  are  open,  the  pupils  dilated, 
the  conjunctiva  insensible,  the  counte- 
nance placid,  the  skin  cold,  frothy  mucus 
round  the  nostrils  and  mouth,  no  at- 
tempt at  respiration,  and  the  heart's 
action  inaudible,  the  case  is  hopeless. 
K.  B.  As  the  pulse  ceases  to  be  perceptible 
at  the  wrist  some  time  before  the  action  of 
the  heart  entirely  stops,  the  ear  must  in 
all  cases  be  applied  to  the  chest  before 
definitely  concluding  that  the  case  is  hope- 
less. 

If,  on  the  other  hand,  there  is  the 
slightest  evidence  of  respiratory  effort,  of 
heart's  action,  of  twitching  of  any  of  the 
muscles,  and  especially  if  the  apncea  is 
known  to  have  been  of  short  duration, 
there  is  every  hope  of  recovery  ;  and  in 
direct  proportion  as  either  or  all  of  the 


above  signs  are  marked,  are  the  chances 
of  recovery  increased.  As  the  primary 
object  in  all  cases  of  apncea  is  to  arterialize 
the  blood  as  rapidly  as  possible,  various 
methods  for  the  accomplishment  of  this 
object  have  at  different  times  been  pro- 
posed. Numerous  forms  of  apparatus 
have  also  been  invented,  in  order  the 
more  readily  to  perform  artificial  respira- 
tion, several  of  which  we  have  tried 
(Erichsen's,  Sibson's,  Marcet's,  etc.) ;  but 
we  cannot  venture  to  recommend  their 
employment.  First,  they  are  not  always 
at  hand  ;  secondly,  there  is  no  time  to 
send  for  them,  even  although  they  could 
be  procurable  in  the  short  space  of  two 
minutes  ;  thirdly,  they  are  troublesome  in 
the  application ;  and  fourthly,  after  a 
pretty  large  experience  with  them  on  ani- 
mals,' we  may  venture  to  affirm  that  they 
are  at  last  not  more  effectual  than  the 
apparatus-less  modes  we  are  now  about 
to  describe. 

1st.  Artificial  respiration  by  simulta- 
neous pressure  on  the  abdomen  and 
thorax. 

2d.  The  Marshall-Hall  method. 

3d.  The  Silvester  method. 

Artificial  respiration  by  simple  pressure  on 
the  abdomen  and  thorax. — As  is  familiar  to 
every  one,  a  certain  volume  of  air  can 
be  expelled  from  the  thorax  by  forcible 
compression  of  its  walls  ;  on  the  removal 
of  the  pressure,  the  walls  of  the  chest 
return  to  their  former  position  in  conse- 
quence of  their  own  elasticity,  and  air 
rushes  into  the  lungs  in  order  to  fill  up 
the  vacuum  thereb}'  produced.  Conse- 
quently, by  a  regular  repetition  and  re- 
laxation of  pressure,  a  species  of  artificial 
respiration  may  be  induced,  the  volume  of 
air  inhaled  and  expelled  varying  with  the 
amount  of  the  pressure. 

When  manual  pressure  equal  to  about 
30  lbs.,  which  is  not  greater  than  may  be 
with  perfect  safety  applied  to  an  adult 
human  subject,  is  made  over  the  lower 
part  of  the  sternum  and  upper  and  mid- 
dle portion  of  the  abdomen,  from  8  to  20 
cubic  inches  of  air  are  expelled  and  read- 
mitted on  the  relaxation  of  the  pi-essure  ; 
and  by  repeating  this  twenty  or  thirty 
times  in  a  minute,  sufficient  oxygen  may 
be  obtained  to  support  life. 

In  making  the  abdominal  pressure,  care 
is  to  be  taken  to  observe  if  any  food  is 
forced  out  of  the  stomach,  which  may 
happen  if  that  viscus  is  full ;  and  if  so,  it 
is  necessary  that  care  be  taken  to  prevent 
it  getting  into  the  windpipe.  This  may 
be  readily  done  by  placing  the  patient  for 
a  few  seconds  on  his  face  and  forcibly  ex- 
pelling the  food. 

The  pressure  ought  not  to  be  made  on 
the  upper  part  of  the  sternum,  for  the 
resilience  of  the  thoracic  walls  there  is 
not  great  enough  to  allow  of  the  expul- 
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sion  of  sufficient  air  for  the  purpose  of 
respiration ;  nor  is  the  pressure  ou  the 
abdomen  to  be  omitted,  else  the  diaphragm 
will  descend,  and  counteract  the  benefit 
derived  from  that  made  on  the  lower  part 
of  the  chest. 

Dr.  Marshall  EalVs  method  of  perform- 
ing artificial  respiration.— The  method  of 
imitating  natural  respiration  recom- 
mended "by  the  late  Marshall  Hall  is  too 


well  known  for  us  to  take  up  time  in  de- 
scribing it  ;  we  may  simply  mention  that 
it  consists  essentially  in  "turning  the 
body  gently  on  the  side  and  a  little  be- 
yond, and  then  briskly  on  the  face,  alter- 
nately ;"  and  in  making  pressure  along 
the  back  of  the  chest  each  time  the  body 
is  brought  into  the  prone  position.  Within 
the  last  few  years  this  method  has  been 
largely  practised  throughout  the  country, 


and  most  favorable  reports  of  its  efficacy 
have  from  time  to  time  been  published  by 
different  gentlemen  in  the  weekly  peri- 
odicals. Notwithstanding  this,  however, 
we  must  admit  that  we  are  extremely 
sceptical  regarding  its  advantages ;  and 
we  are  doubtful  if  the  recoveries  which 
are  reported  as  having  taken  place  under 
VOL.  in.— 8 


its  use  have  been  attributed  to  the  proper 
cause.  But  lest  it  should  be  thought  that 
we  have  an  improper  bias  for  any  partic- 
ular method,  we  shall,  in  preference  to 
giving  our  own  views  regarding  the  com- 
parative value  of  the  Silvester  and  Mar- 
shall-Hall methods,  give  the  published 
opinions  of  the  Eoyal  Medical  and  Chi- 
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rurgical  Society's  Committee,  with  which 
our  own  entirely  accord.  The  committee 
applied  the  "ready  method"  and  the 
"physiological  method,"  as  they  were 
termed  by  their  respective  proposers,  to 


a  number  of  recently  dead  human  sub- 
jects, in  exact  accordance  with  the  pub- 
lished instructions  by  the  authors  ;  and 
the  conclusions  they  arrived  at  are  the 
follow  ins; :' — 


"As  regards  that  part  of  the  method 
which  consists  in  turning  the  body  alter- 
nately '  very  gently  on  the  side  and  a  little 
beyond,  and  then  briskly  on  the  face,'  it 
was  found  that  the  volume  of  air  ex- 
changed was  variable  in  the  same  subject, 
but  always  inconsiderable.  It  usually 
happened  that  a  quantity  of  air,  varying 
from  1  to  8  cubic  inches,  never  more, 
ponerally  much  less  than  8,  was  inspired 
when  the  body  was  turned  from  the  supine 


posture  to  one  side.  When  the  body  was 
placed  on  the  abdomen  with  the  head 
resting  on  the  forearm,  a  somewhat  larger 
quantity  was  expelled,  never  exceeding 
10  cubic  inches.  On  restoring  the  body 
to  the  lateral  posture,  the  amount  of  air 
inspired  was  usually  less  than  that  which 
had  been  expelled  by  pronation.  But  the 
quantity   expelled  and  inspired   in  each 


1  Med.-Chir.  Trans.,  vol.  xlv.,  p.  488. 
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movement  was  scarcely  ever  precisely 
equal. 

"  The  volume  of  air  expelled  when  the 
hody  was  placed  on  the  face  was  much  in- 
creased if  pressure  was  at  the  same  time 
made  on  the  spine,  the  amouut  of  this  in- 
crease varying  according  to  the  degree  of 
the  pressure  ;  and  in  those  experiments  in 
which  such  pressure  was  made,  it  was 
found  that  the  quantity  of  air  which  was 
inspired  on  rotation  of  the  body  to  the 
side  was  much  less  than  that  which  had 
been  expelled  by  pressure. 

"As  regards  the  whole  amount  of  ex- 
change of  air  produced  by  the  method  of 
Dr.  Marshall  Hall,  to  £  imitate  respiration' 
it  varied  much  according  as  the  subject 
was  favorable  or  the  contrary,  sometimes 
not  exceeding  a  few  cubic  inches,  but 
never  exceeding  15  cubic  inches." 


Figs.  565,  566  illustrate,  more  fully  than 
any  number  of  words  can,  the  positions  of 
the  body  during  the  employment  of  Dr. 
Marshall  Hall's  method  of  inducing  respi- 
ration. 

Physiological  method  recommended  by  Dr. 
Henry  JR.  Silvester. — Dr.  Silvester's  me- 
thod consists  in  the  imitation  of  the  ac- 
tion during  deep  inspiration  of  the  pecto- 
ral and  other  muscles  passing  from  the 
shoulders  to  the  parietes  of  the  chest. 
The  inspiratory  effort  is  imitated  by 
slowly  extending  the  arms  upwards  by 
the  sides  of  the  head  untiL  the  elbows 
nearly  touch  each  other.  The  expiratory 
effort  is  performed  by  restoring  the  arms 
to  the  sides  of  the  chest,  and  slightly 
pressing  them  against  it. 

In  performing  Dr.  Silvester's  method 
on  the  same  subjects  that  were  either  pre- 
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viously  or  subsequently  employed  in  prac- 
tising the  "  ready  method,"  the  commit- 
tee "  found  that,  on  extending  the  arms 
upwards,  a  volume  of  air  was  inspired 
into  the  chest  which  varied,  in  different 
subjects,  from  9  to  44  cubic  inches ;  and 
it  was  observed  that  the  results  obtained 
in  successive  experiments  on  the  same 
body  were  remarkably  uniform,  in  which 
respect,  as  well  as  in  their  quantity  or 
amount,  they  contrasted  with  those  ob- 
tained by  the  method  of  Dr.  Marshall 
Hall.  On  restoring  the  arms  to  the  side, 
as  directed  by  Dr.  Silvester,  the  quanta 
of  air  expelled  was  generally  nearly  equal 
to  that  previously  inspired  ;  occasionally 
less. 

"Dr.  Silvester  recommends  that  on 
bringing  down  the  patient's  arms  they 
should  be  gently  and  firmly  pressed  against 
the  sides  of  the  chest,  so  as  to  diminish 


the  cavity  of  the  thorax.  It  was  found 
that  this  pressure  could  be  exercised  with 
greater  facility,  and  equal  effect,  by  plac- 
ing the  hands  on  the  lower  third  of  the 
sternum,  as  already  above  described.  By 
alternating  the  movement  of  the  arms 
with  pressure  of  this  kind,  a  regular  ex- 
change of  air  was  produced,  the  quantity 
of  which,  in  several  instances,  exceeded 
30  cubic  inches,  and  in  one  instance 
amounted  to  50  cubic  inches.  In  those 
cases  in  which  a  less  respiratory  effect 
was  produced,  the  deficiency  was  always 
distinctly  attributable  to  unfavorable  con- 
ditions, particularly  the  existence  of  ob- 
structions in  the  respiratory  passages. 

"Without  expressing  an  opinion  as  to 
the  efficacy  of  the  method  of  Dr.  Silvester 
as  a  means  of  restoring  suspended  anima- 
tion in  cases  of  drowning,  its  claims  to  be 
considered  as  an  effectual  means  of  pro- 
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ducing  an  exchange  of  air  similar  to  that 
effected  by  the  respiratory  movements 
appear  to  us  to  be  satisfactorily  established. 
As  has  already  been  pointed  out  by  Dr.  Sil- 
vester, the  condition  of  the  thorax  after 
the  cessation  of  breathing  being  that  of 
expiration,  it  is  desirable  that  the  first  step 
in  the  restoration  of  breathing  should  be 
a  movement  of  expansion  ;  in  this  respect 
the  method  he  has  proposed  enjoys  a 
marked  superiority  over  that  of  Dr.  Mar- 


shall Hall,  which  has  for  its  object  to 
force  air  from  a  chest  which  has  already 
discharged  its  natural  quantity.  It  also 
appears  to  be  an  important  advantage  in 
this  method,  that,  in  each  movement  of 
expansion,  both  sides  of  the  chest  are  left 
free  from  compression,  and  therefore  free 
to  move,  while  the  postural  method  of 
Dr.  Marshall  Hall  leaves. only  one  side  free 
to  expand.  As  regards  facility  and  readi- 
ness of  application,  there  is  also  no  doubt 
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that  the  method  recommended  by  Dr. 
Silvester  is  at  least  equally  if  not  more 
effective  than  the  Marshall-Hall  plan." 

The  committee  further  made  the  follow- 
ing important  observations  on 

Artificial  inflation  of  the  lungs  through 
the  mouth. — "A  few  experiments  were  per- 
formed relating  to  the  efficiency  of  the 
inflation  of  the  lungs  through  the  mouth 
of  the  subject,  which  led  to  the  conclusion 
that  with  proper  precautions  such  infla- 
tion is  perfectly  practicable.  The  follow- 
ing were  among  the  results  noticed  : — 

"1.  As  regards  the  position  of  the  tongue 
and  its  influence  in  impeding  the  entrance 
of  air,  it  was  found  that  in  the  dead  body 
this  organ  is  apt  to  offer  great  obstruction 
to  inspiration  by  falling  back  into  the 
pharynx  and  closing  the  laryngeal  aper- 
ture. No  air  could  be  forced  through 
the  mouth  in  a  body  lying  on  the  back  so 
long  as  the  tongue  remained  undisturbed  ; 
but  when  it  was  drawn  forward  and  held 
out  of  the  mouth  by  a  ligature,  or  by  the 
pressure  of  the  teeth  upon  it,  air  could  be 
injected  by  the  oesophagus  and  larynx,  so 
as  to  distend  both  the  abdominal  and 
thoracic  cavities.  On  leaving  the  tongue 
loose  in  the  mouth,  and  allowing  it  to  fall 
back  by  its  own  weight,  air  could  also  be 
introduced  ;  but  much  less  freely   than 


when  it  was  drawn  forwards.  Complete 
obstruction  to  the  passage  of  air  was 
produced  by  pressing  the  tongue  back  into 
the  pharynx,  no  air  entering  either  the 
larynx  or  oesophagus. 

"When  the  head  of  the  subject  was 
allowed  to  hang  back  over  the  edge  of  the 
table,  air  seemed  to  pass  into  the  chest 
more  readily  than  when  the  back  of  the 
head  rested  upon  the  table. 

"  2.  It  was  found  that  the  whole  quantity 
of  air  introduced  by  inflation  could  be 
compelled  to  enter  the  respiratory  cavity 
by  pressing  back  the  larynx  against  the 
spinal  column.  By  this  expedient  the 
passage  of  air  down  the  oesophagus  was  at 
once  intercepted  ;  while  its  transit  down 
the  trachea  continued  to  take  place  as 
freely  as  before,  so  that  it  affords  a  ready 
means  of  preventing  the  passage  of  air  into 
the  stomach  during  artificial  respiration. 

"3.  During  inflation  of  the  lungs,a  sound 
closely  resembling  that  of  the  ordinary 
vesicular  murmur  is  plainly  heard,  proving 
that  air  enters  not  merely  the  larger  air- 
passages,  but  the  vesicular  structure  of 
the  lungs.  Marked  expiratory  murmur 
was  also  heard  during  the  recoil  of  the 
lungs  and  thoracic  parietes  after  infla- 
tion. In  cases  where  the  bronchial  tubes 
were  obstructed  by  secretion,  the  various 
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kinds    of   crepitation    could    be   distin- 
guished. 

"Rigor  mortis. — The  effects  of  rigor  mor- 
tis were  judged  of  by  observations  on  one 
subject  especially.  It  was  observed  that, 
after  prolonged  experiments,  the  rigidity, 
which  at  first  existed  in  a  marked  degree, 
was  completely  overcome  and  abolished 
by  the  repeated  movements  of  the  arms 
and  thoracic  parietes.  As  this  change 
took  place,  the  quantity  of  air  inspired 
and  expelled  increased,  so  that  at  the  end 
of  the  period  of  observation  the  results 
were  nearly  twice  as  large  as  they  were 
at  the  beginning." 

The  committee  summed  up  its  labors 
by  making  the  following  suggestions  re- 
garding the  treatment  of  apnoea  generally; 
but  in  giving  to  them  all  due  considera- 
tion, it  must  be  borne  in  mind  that  the 
investigations  of  the  committee  related 
only  to  two  forms  of  apncea — that  pro- 
duced by  a  simple  mechanical  obstruction 
to  the  entrance  of  air  into  the  lungs,  and 
that  produced  by  drowning.  Its  conclu- 
sions are  as  follows  : — 

"  That  all  obstructions  to  the  passage 
of  air  to  and  from  the  lungs  be  at  once, 
so  far  as  practicable,  removed ;  that  the 
mouth  and  nostrils,  for  example,  be 
cleansed  from  all  foreign  matter  or  ad- 
hering mucus. 

"  That  in  the  absence  of  natural  respi- 
ration, artificial  respiration,,  by  Dr.  Sil- 
vester's plan,  be  forthwith  employed  in 
the  following  manner :  the  body  being 
laid  on  its  back  (either  on  a  flat  surface, 
or  better,  on  a  plane  inclined  a  little  from 
the  feet  upwards),  a  firm  cushion,  or 
some  similar  support,  should  be  placed 
under  the  shoulders,  the  head  being  kept 
on  a  line  with  the  trunk.  The  tongue 
should  be  drawn  forward,  so  as  to  pro- 
ject a  little  from  the  side  of  the.  mouth  ; 
then  the  arms  should  be  drawn  upwards 
until  they  nearly  meet  above  the  head) 
the  operator  grasping  them  just- above  the 
elbows,  and  then  at  once  lowered,  and  re*- 
placed  at  the  side.  This  should  be  im- 
mediately followed  by  moderate  pressure 
with  both  hands  upon  the  lower  part  of 
the  sternum.  This  process  is  to  be  re- 
peated about  twelve  or  fourteen  times  in 
the  minute. 

"  That  if  no  natural  respiratory  efforts 
supervene,  a  dash  of  hot  water  (120° 
Fahrenheit)  or  cold  water  be  employed, 
for  the  purpose  of  exciting  respiratory  ef- 
forts. 

"  That  the  temperature  of  the  body  be 
maintained  by  friction,  warm  blankets, 
the  warm  bath,  etc. 

"In  the  case  of  drowning,  in  addition 
to  the  foregoing  suggestions,  the  following 
plan  may  be,  in  the  first  instance,  prac- 
tised :  place  the  body  with  the  face  down- 
wards, and  hanging  a  little  over  the  edge 


of  a  table,  shutter,  or  board,  raised  to  an 
angle  of  about  30°,  so  that  the  head  may 
be  lower  than  the  feet.  Open  the  mouth 
and  draw  the  tongue  forward ;  keep  the 
body  in  this  position  for  a  few  seconds,  or 
a  little  longer  if  fluid  continues  to  escape. 
The  escape  of  fluid  may  be  assisted  by 
pressing  once  or  twice  upon  the  back." 

There  are  two  other  methods  still  to  be 
alluded  to  :  one  by  Prefessor  Pacini,'  the 
other  by  Dr.  Bain.  In  the  former  the 
asphyxiated  patient  is  placed  horizon- 
tally on  a  bed  or  table ;  the  operator, 
standing  with  the  head  against  his  own 
belly,  takes  hold  of  the  patient's  shoul- 
ders, by  applying  the  thumbs  in  front  of 
the  heads  of  the  .humeri,  and  the  four  fin- 
gers behind  and  close  to  the  armpits. 
He  then  pulls  the  shoulders  towards  him, 
and  lifts  them  in  a  perpendicular  direc- 
tion, by  which  means  the  thoracic  cavity 
becomes  enlarged,  both  in  its  transverse 
and  antero-posterior  diameter,  thereby 
admitting  the  ingress  of  air,  which  is  ex- 
pelled on  the  shoulders  being  replaced  in 
the  former  position.  If  the  patient  is  on 
the  ground,  the  operation  is  performed  by 
the  practitioner  while  kneeling. 

Dr.  Bain  thus,  describes  his  method: 
"  The  patient  being  laid  on  his  back  on  a 
table,  if  convenient,  the  mouth  and  nos- 
trils are  to  be  wiped  dry — the  clothes 
from  the  upper  part  of  the  body,  at  least, 
having  been  removed.  The  operator 
stands  at  the  head  of  the  patient,  placing 
the  fingers  of  each  hand  in  the  axillae,  in 
their  front  aspect,  with  the  thumbs  on 
the  clavicles,  and  pulls  the  shoulders  hor- 
izontally towards  him  with  a  certain 
degree  of  power.  Upon  relaxing  his  pull 
the  shoulders  and  chest  return  to  their 
original  state." 

These  two  methods  are  therefore  but  a 
mere  modification  of  Silvester's  plan,  the 
modification  consisting  in  the  upper,  in- 
stead of  the  lower,  part  of  the  arms  of  the 
patient  being  the  point  of  traction. 

A  committee  appointed  by  the  Roy.  Med. 
and  Chir.  Soc.  examined  these  respective 
methods,  and  found  that  although  more 
air  can  be  made  to  enter  the  chest  when 
the  traction  is  made  upon  the  shoulders 
instead  of  the  forearm  or  arms,  the  differ- 
ence is  so  slight  that  in  the  great  majority 
of  cases  it  is  of  comparatively  little 
moment  which  method  of  manipulation  is 
practised,  provided  the  common  principle 
on  which  they  are  founded  is  fairly  carried 
out.2 

Having  said  thus  much  on  the  general 
bearings  of  treatment  in  cases  of  apncea, 
we  have  now  to  consider  some  of  the 
special  bearings  as  applicable  to  particular 

1  Di  un  nuovo  Metodo  di  praticar  la  Respi- 
razione  artificiale. 

2  Trans.  Roy.  Med. -Chir.  Soc,  vol.  liii. 
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cases.      It  will  be  remembered  that  we 
classified  the   different   forms  of    apnoea 
tinder  the   four   heads   of —  that  arising 
from  a  mechanical  impediment    to    the 
entrance  of  air  into  the  lungs,  that  pro- 
duced by  droAvning,   that   caused   by  an 
absence  of  oxygen  in  the  inspired  medium, 
and  that  due  to  the  inhalation  of  a  toxic 
gas  or  vapor.      As  regards  the  first  of 
these  causes  ;    it  ought  never  to  be  for- 
gotten that  apnoea  may  arise  from   me- 
chanical causes,  and   yet,  even  while  the 
cause  exists  it  may  fail  to  be  detected,  and 
the  patient  be  allowed  to  die  in  conse- 
quence.    This  happened  not  long  ago.    A 
cabman,  sitting  on  the  step  of  his  cab, 
eating  his  dinner,  was  suddenly  hailed  by 
a  fare.      He  jumped  up,  pushed  the  re- 
mainder of    his   meal   into    his    pocket, 
sprang  on  to  the  box  and  seized  the  reins, 
when  immediately  afterwards  he  was  ob- 
served to  become  livid  in  the  face,  and 
with  scarcely  a  struggle  fell  back  insensi- 
ble on  his  seat.     A  hospital  being  clo^e  at 
hand,  he  was  instantly  conveyed  thither  ; 
but  although  only  a  few   minutes    had 
elapsed,  he  was  found  to  be  dead  almost 
as  soon  as  he  was  brought  into  the  wait- 
ing-room.    The  case  was  thought  to  be 
one  of  apoplexy,  and  was  treated  as  such  ; 
that  is  to  say,   nothing  was  done ;    no 
attempt  at  resuscitation  was  made  ;   and 
it  was  not  until  the  autopsy  revealed  the 
true  cause  of  death  that  the  idea  occurred 
that  the  man's  life  might  have  been  saved. 
A  piece  of  unchewed  meat  was  found 
sticking  in  the  throat  and  plugging  up  the 
opening  into  the  larynx.      There  can  be 
but  little  doubt  that  if  this  had  been  dis- 
covered and  removed  when  the  man  was 
first  brought  into  the  hospital,  its  removal, 
in  all  probability,  would  have  been  fol- 
lowed by  recovery,  either  with  or  without 
artificial  means.     Cases  of  this  kind  are 
not  so  very  uncommon.      Several  have 
been  reported  in  the  journals.1      It  ought 
also  to  be  borne  in  mind  that  suicide  and 
.  even  murder  have  been  committed    by 
thrusting  substances  into  the  fauces.     A 
pocket-handkerchief  is  said  to  have  been 
the  instrument  in   one  case ;    a   ball  of 
cotton  in  another. 

It  also  occasionally  happens  that  chil- 
dren are  suffocated  in  attempting  to  swal- 
low their  playthings.  In  1851,  we  saw 
Trousseau  rescue  a  child  from  impending 
death  by  the  timely  performance  of  tra- 
cheotomy, and  the  extraction  of  a  cherry- 
stone which  had  become  lodged  in  the 
trachea.  It  is  not  necessary  even  that 
the  plaything  enters  the  trachea  ;  if  it  be 
of  considerable  size,  as  in  the  case   of  a 

1  In  University  College  Museum  is  a  prepa- 
ration whieh  illustrates  admirably  how  firmly 
the  larynx  may  get  plugged  with  a  fragment 
of  unchewed  meat. 


whistle,  it  may  stick  in  the  oesophagus, 
and  by  its  pressure  on  the  trachea  obstruct 
the  entrance  of  air  into  the  lungs. 

Feeble  children,  and  still  more  fre- 
quently intoxicated  adults  have  been 
suffocated  from  food  ejected  out  of  the 
stomach  getting '  into  or  blocking  up  the 
orifice  of  the  trachea.  A  drunken  man 
perished  once  after  vomiting,  from  a  piece 
of  potato-peel  covering  the  glottic  orifice. 
The  cause  of  death  remained  unknown 
until  it  was  revealed  at  the  post-mortem 
examination.1 

On  more  than  one  occasion  it  has  hap- 
pened that  not  only  during  life,  as  in  the 
above  cases,  but  even  after  the  autopsy, 
and  until  a  second  and  more  searching 
examination  of  the  body  has  been  made, 
the  true  cause  of  the  apnoea  has  failed  to 
be  detected. 

It  may  be  useful,  perhaps,  to  know  that 
in  nearly  all  cases  of  plugging  of  the  res- 
piratory passages,  a  clue  may  be  obtained 
to  the  mischief  by  the  lungs  refusing  to 
collapse  on  the  chest  being  opened.  This 
of  course  arises  from  the  air  contained  in 
them  being  unable  to  find  an  exit  in  the 
usual  way. 

As  regards  the  accidental  suffocation  of 
children  by  bedclothes  or  wearing-apparel 
too  closely  covering  their  faces,  we  would 
remark  that  this  accident,  which  has  oc- 
sionally  arisen  from  excessive  care  as  well 
as  excessive  carelessness,  the  practitioner 
is  in  some  cases  able  to  remedy.  Cases 
of  this  kind,  when  seen  sufficiently  early, 
are  admirably  adapted  for  treatment  by 
artificial  respiration.  There  being  no 
violence  or  injury  of  any  kind  either  to 
the  air-passages  or  to  the  lungs,  death 
arises  from  non-arterialization  of  the 
blood  in  one  of  its  least  complicated 
forms.  So  that,  if  the  heart's  action  is 
still  perceptible,  no  matter  how  feeble  it 
may  be,  the  chances  of  recovery  by  arti- 
ficial inflation  are  exceedingly  great.  We 
have  just  said  that  this  accident  may 
happen  from  excessive  care ;  a  good  ex- 
ample of  this  occurred  not  long  ago.  A 
young  mother,  while  carrying  her  first- 
born to  church  to  be  baptized,  in  order 
the  more  effectually  to  protect  it  from  the 
cold,  turned  up  the  end  of  her  shawl, 
and  drew  it  over  the  infant's  head.  On 
arriving  in  church  and  uncovering  her 
charge,  she  for  the  first  time  discovered 
that  her  excessive  care  had  proved  fatal 
to  her  child. 

In  a  case  of  this  kind  inflation  should 
be  had  recourse  to,  even  after  the  heart's 
action  has  stopped  ;  and  it  should  be  con- 
tinued for  at  least  a  quarter  of  an  hour  or 
twenty  minutes.  We  have  seen  new-born 
children  recover  after  that  period  from 
suffocation. 

1  Edin.  Med.  and  Surg.  Journ.,  1844. 
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Artificial  respiration  in  infants  is  to  be 
done  differently  from  any  of  the  modes 
we  have  hitherto  described.  The  mus- 
cles of  the  new-born  are  not  sufficiently 
developed  to  make  the  Silvester  method 
effectual ;  and  as  for  the  Marshall-Hall 
and  the  manual-pressure  methods,  in 
cases  of  still-birth  they  are  simply  impos- 
sibilities ;  for,  as  the  child  has  never 
breathed,  there  is  no  air  in  the  lungs  to 
expel,  either  by  one  or  the  other  method. 
Even  if  the  child  has  breathed,  the  tho- 
racic walls  are  scarcely  sufficiently  strong 
and  elastic  to  enable  these  methods  to  be 
adopted  with  much  prospect  of  success. 
In  children,  at  least  under  six  months 
old,  mouth-to-mouth  inflation  is  by  far 
the  simplest  and  most  effective  mode  of 
artificial  respiration. 

The  operation  is  best  performed  by 
placing  the  child  on  a  pillow  on  the  table, 
with  its  head  to  the  operator's  left  hand. 
The  operator  placing  himself  on  a  chair, 
after  wiping  the  mouth  and  nostrils  clean, 
should  seize  the  larynx  between  the 
thumb  and  forefinger  of  the  right  hand, 
and  press  it  gently  but  firmly  upwards 
and  backwards.  This  is  done  with  the 
object  of  facilitating  the  entrance  of  air 
into  the  lungs,  and  at  the  same  time  pre- 
venting any  passing  down  the  oesophagus 
into  the  stomach.  The  nostrils  are  then 
closed  with  the  left  hand,  and  the  ope- 
rator proceeds  to  distend  the  child's  lungs 
with  air  by  placing  his  lips  over  its  mouth 
and  blowing  steadily  into  it.  Having 
done  so,  he  removes  the  hand  from  the 
larynx  and  gently  aids  in  the  re-expulsion 
of  the  air  from  the  lungs  by  pressure  on 
the  lower  part  of  the  sternum.  This  is  to 
be  repeated  twenty  or  twenty-five  times 
in  the  minute.  "We  have  frequently 
adopted  this  method,  even  on  premature 
children,  with  perfect  success.    As  an  ex- 


ample of  this  mode  of  procedure,  the  fol- 
lowing case,  which  to  us  is  one  of  more 
than  usual  interest,  may  be  related  : — 

In  1850,  while  house-surgeon  to  the 
Koyal  Maternity  Hospital  in  Edinburgh, 
we  extracted  a  child  by  the  Coesarian 
section  after  the  death  of  the  mother.1 
It  was  only  a  seven-and-a-half  months' 
child,  and  on  extraction  neither  pulsa- 
tion in  the  cord,  nor  the  slightest  move- 
ment of  the  heart,  was  perceptible. 
Mouth-to-mouth  inflation  was  immedi- 
ately had  recourse  to,  in  the  manner 
above  described  ;  and  after  at  least  ten 
minutes'  labor  it  succeeded  in  restoring 
the  heart's  action,  which  was  soon  after- 
wards followed  by  respiratory  move- 
ments, which,  though  feeble  for  a  time, 
soon  became  sufficiently  strong  for  the 
purposes  of  life.  After  the  lapse  of  nine- 
teen years  the  individual  was  ascertained 
to  be  still  alive,  and  a  fine  healthy  young 
man. 

It  is  sometimes  no  agreeable  task  to 
apply  the  mouth  to  that  of  another.  In 
that  case  a  flexible  or  a  metallic  cathe- 
ter may  be  passed  into  the  trachea,  and 
tightly  held  there  by  the  finger  and 
thumb  placed  on  the  neck,  while  air  is 
blown  through  it  into  the  lungs.  The 
only  difficulty  here  is  the  getting  the  in- 
strument into  the  larynx  ;  but  that  is 
easy  enough  if  the  operator  will  only  re- 
member to  take  the  precaution  to  push 
the  larynx  upwards  and  backwards,  as 
before  described,  and  then  glide  in  the 
catheter  with  its  point  tilted  forwards. 
The  catheter  will  be  known  to  be  in  the 
trachea,  and  not  in  the  oesophagus,  by 
our  capability  of  moving  the  larynx  from 
side  to  side  by  its  means. 

Dr.  Richardson2  has  proposed  a  "  pocket 
bellows"  for  artificial  respiration,  as  rep- 
resented in  the  accompanying  woodcut. 


Fig.  569. 


It  consists  of  two  elastic  hand  bellows 
ending  in  a  single  exit  tube.  When  the 
bellows  are  in  action,  the  tube  being  in- 
serted in  the  nostril,  one  ball  (a),  after 
exhaustion,  becomes  filled  from  the  com- 
mon air,  and  the  other  (b)  from  the  air 
left  in  the  air-passages.  During  com- 
pression, the  air  in  the  ball  charged  with  J 


common  air  enters  the  lungs,  and  the  air 
in  the  ball  charged  from  the  lungs  is 
driven  into  the  atmosphere.  Thus  the 
precise  conditions  of  natural  respiration 
are  imitated.     The  filling  and  emptying 

1  Edin.  Monthly  Med.  Journ.,  July,  1850. 

2  Med.  Times  and  Gaz.,  December  4,  1869. 
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of  the  lungs  is  in  the  grasp  of  the  opera- 
tor, who  can  therefore  fill  or  empty  gently 
or  forcibly,  as  he  pleases.  In  using  the 
bellows,  it  is  good  to  begin  by  a  gentle 
exhaustion,  and  the  milder  the  force  em- 
ployed to  fill  the  lungs,  the  better. 
Merely  to  excite  thoracic  movements  is 
sufficient,  and  the  moment  there  is  spon- 
taneous or  natural  breathing,  it  is  best 
to  cease  the  artificial  process.  In  croup 
and  other  diseases  where  the  air-passages 
are  obstructed,  and  the  patient  is  sinking 
from  exhaustion  of  the  muscles  concerned 
in  respiration,  Dr.  Richardson  thinks 
these  bellows  may  be  employed  with 
great  benefit. 

In  cases  of  apncea  from  inflammation 
of  the  fauces,  excited  by  drinking  boiling 
water,  inhaling  steam,  or  swallowing  es- 
charotic  fluids,  it  is  better,  before  at- 
tempting artificial  respiration,  at  once  to 
perform  tracheotomy.  For  when  the  in- 
flammation or  disorganization  is  suffi- 
ciently severe  to  prevent  the  entrance  of 
air  by  the  natural  thoracic  movements, 
it  is  not  at  all  probable  that  artificial 
means  will  be  more  successful  in  sur- 
mounting the  obstacle  to  its  admission. 
The  same  remark  is  equally  applicable  to 
cases  of  diphtheria  and  croup. 

In  cases  of  attempted  death  by  strangu- 
lation, the  surgeon  may  be  called  upon  to 
treat  something  else  than  mere  apncea. 
If  much  force  has  been  employed  in  con- 
stricting the  neck,  there  may  be  consider- 
able injury  done  to  the  larynx.  The  os 
hyoides  may  be  fractured  ;  the  laryngeal 
cartilages  broken,  especially  in  old  per- 
sons, in  whom  they  have  become  ossified  ; 
moreover,  there  may  be  contusion,  and 
even  laceration,  of  the  soft  parts  of  the 
neck.  As  an  illustration  to  these  re- 
marks, the  following  case  of  impending 
apncea  arising  from  fracture  and  displace- 
ment of  the  os  hj^oides  may  be  cited  : — 

On  May  28,  1856,  a  little  girl,  aged  six 
years,  while  jumping,  fell  with  her  neck 
across  the  rail  of  an  iron  bedstead.  She 
■  was  instantly  seized  with  a  fit  of  cough- 
ing, great  dyspnoea,  an  inclination  to 
vomit,  and  a  copious  flow  of  saliva.  The 
saliva  was  partly  tinged  with  blood. 
When  brought  to  us,  which  was  almost 
immediately  after  'the  receipt  of  the  in- 
jury, there  was  distressing  difficulty  in 
breathing,  the  face  was  of  a  livid  black- 
ness, and  there  were  all  the  other  symp- 
toms of  impending  death  by  apncea.  On 
examining  the  neck,  there  was  found  a 
sharp  body  projecting  beneath  the  skin. 
It  was  very  angular  and  quite  movable. 
On  close  inspection  it  was  found  to  be 
the  displaced  ends  of  the  fractured  hyoid 
bone.  One  end  of  the  body  rode  over  the 
other.  By  a  little  manipulation  the  frac- 
ture was  reduced,  and  all  the  symptoms 
of  impending  suffocation,  together  with 


the  copious  flow  of  saliva,  etc.,  rapidly 
subsided.  A  bandage  was  placed  round 
the  neck  to  keep  the  ends  of  the  bone  in 
their  place ;  and  with  the  exception  of  a 
smart  attack  of  fever,  which  lasted  three 
days,  the  child  made  an  uninterrupted 
recovery,  and  without  any  deformity  ex- 
cept a  slight  fulness  caused  by  the  callus ; 
but  even  this  after  a  time  disappeared. 

Where  there  is  much  congestion  of  the 
vessels  of  the  head  and  neck,  bleeding  has 
occasionally  been  had  recourse  to ;  and 
although  it  cannot  be  recommended  as  a 
means  of  removing  apncea,  yet  we  see  no 
reason  for  condemning  it  in  toto,  as  some 
recent  writers  have  done.  On  the  con- 
trary, although  we  would  not  advise  it  to 
be  practised  as  a  general  rule,  we  never- 
theless think  that  the  abstraction  of  a 
moderate  amount  of  blood  from  the  right 
jugular  vein  may  be  sound  treatment  in 
certain  cases  of  apncea.  It  will  have  the 
advantage  of  relieving,  for  a  time  at  least, 
the  congestion  in  the  vena  cava  superior, 
and  thereby  facilitating  the  contractions 
of  the  over-distended  and  thereby  weak- 
ened heart.  On  opening  animals  imme- 
diately after  death  by  apncea,  we  have 
frequently  seen  the  arrested  heart's  action 
recommence,  and  continue  regular  for  at 
least  a  quarter  of  an  hour  after  we  had 
punctured  the  vena  cava  and  thereby  re- 
lieved the  engorged  cardiac  organ  of  some 
of  its  blood.  The  heart  is  exactly  like  the 
bladder  ;  whenever  it  is  over-distended,  it 
ceases  to  be  able  to  contract  upon  its  con- 
tents. In  thus  recommending  bleeding 
from  the  jugular  vein  in  certain  cases  of 
apncea,  we  desire  it  to  be  distinctly  under- 
stood that  the  abstraction  of  blood  is  only 
to  be  regarded  in  the  light  of  an  auxiliary 
to  the  other  treatment,  and  to  be  in  no 
case  practised  except  in  plethoric  subjects ; 
for,  in  those  of  an  opposite  constitution, 
all  the  blood  they  possess  is  required  to 
carry  them  through  the  dangerous  period 
of  secondary  apncea. 

It  has  been  argued  that  if  bleeding  is 
serviceable  at  all,  it  ought  to  be  particu- 
larly so  in  cases  of  strangulation  and 
hanging,  where  urgent  symptoms  of  cere- 
bral congestion  are  frequently  observed. 
No  doubt  this  view  is  correct ;  but  the 
bleeding  must  not  be  carried  too  far,  for 
experience  has  taught  that  in  these  very 
cases,  after  the  first  insensibility  has  been 
temporarily  recovered  from,  bleeding  has 
neither  prevented  the  supervention  of 
stertorous  breathing,  convulsions,  coma, 
nor  even  death  itself. 

As  regards  treatment  in  cases  of  drown- 
ing, we  desire  to  call  special  attention  to 
the  fact,  that  all  persons  who  die  in  the 
water  are  not  necessarily  drowned.  A 
man  laboring  under  heart-disease  may 
suddenly  expire  from  the  thoracic  shock 
received  in  coming  violently  in  contact 
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with  the  surface  of  the  water.  Persons 
falling  from  a  height  have  died  from  con- 
cussion of  the  brain  and  extravasation  of 
blood  under  the  arachnoid. 

On  the  other  hand,  persons  have  died 
of  apoplexy  while  bathing  ;  and  not  long 
ago  the  brother  of  a  medical  man  died 
from  an  epileptic  seizure  which  was  sup- 
posed to  have  come  on  during  the  act  of 
diving.  This  occurred  in  one  of  our  pub- 
lic baths,  where  he  was  in  the  habit  of 
practising  swimming.  On  the  occasion 
in  question  he  was  seen  to  dive,  as  he 
usually  did  on  first  entering  the  water ; 
but  as  he  never  rose  again,  a  search  was 
made,  and  his  lifeless  body  was  found 
lying  at  the  bottom  of  the  bath.  The 
gentleman  had  suffered  from  epileptic  at- 
tacks for  several  years. 

While  guarding  against  an  error  in 
treatment  from  mistaking  epilepsy  for 
drowning,  one  must  be  *  equally  cautious 
not  to  fall  into  the  opposite  error  of  mis- 
taking the  convulsions  of  apnoea  for  those 
of  epilepsy  ;  for  they  may  occur  in  cases  of 
drowning,  as  well  as  in  any  of  the  other 
forms  of  death  from  cessation  of  the  re- 
spiratory process. 

As  regards  prognosis  in  cases  of  drown- 
ing. It  may  be  laid  down  as  a  rule,  that 
the  more  complete  the  submersion  the 
more  fatal  the  case  ;  for  after  the  person 
is  completely  submerged,  frequent  at- 
tempts at  respiration  continue  to  be  made, 
with  each  of  which  air  and  frothy  water 
are  expelled  from  the  lungs,  and  water 
enters.  This  goes  on  until  the  person  is 
exhausted  and  all  attempts  at  respiration 
cease.  .For  example,  a  person  completely 
submerged  for  one  single  minute  and  a 
half  has  a  much  slighter  chance  of  recov- 
ery than  one  who  has  struggled  about  in 
the  water  for  ten  minutes  or  more,  even 
although  the  former  when  taken  out  is 
still  making  efforts  at  respiration,  and 
the  latter  has  ceased  to  do  so.  Of  course 
it  is  taken  for  granted  that  in  the  latter 
case  the  heart's  action  still  continues, 
and  the  respiratory  movements  have  only 
just  ceased.  The  heart's  action  continues 
for  from  two  to  four  minutes  after  respi- 
ration has  stopped ;  and  so  long  as  the 
impulse  of  the  heart  is  perceptible,  resus- 
citation is  not  only  possible,  but  probable. 

By  referring  to  the  physiology  of  drown- 
ing, the  grounds  upon  which  this  assertion 
is  based  will  be  at  once  evident.  It  may 
be  added,  as  a  second  general  rule,  that 
the  more  rapid  the  cessation  of  the  respira- 
tion in  cases  of  drowning,  the  less  is  the 
chance  of  recovery — which  is  exactly  the 
reverse  of  what  happens  after  apnoea  from 
mechanical  obstruction.  The  reason  of 
the  greater  likelihood  of  death  after  a 
rapid  stoppage  of  the  respiratory  move- 
ments in  drowning,  is  that  it  usually 
arises  from  a  very  sodden  condition  of 


lung ;  and  in  proportion  as  the  lungs  are 
sodden  with  water  are  the  chances  of  re- 
covery diminished.  When  the  person  has 
gone  on  struggling  for  some  length  of 
time,  and  occasional  imperfect  inspira- 
tions have  been  obtained,  he  at  length 
sinks  from  the  combined  effects  of  exhaus- 
tion and  apnoea,  and  the  lungs  are  not 
then  in  the  sodden  condition  met  with  in 
cases  of  entire  and  continued  submersion. 
This,  too,  is  the  reason  why  the  lungs  of 
human  beings  seldom  or  never  exhibit  the 
excessively  sodden  condition  met  with  in 
animals  sacrificed  for  experiment. 

The  object  of  suspending  drowned  per- 
sons by  the  heels  for  a  second  or  two  is  to 
permit  of  the  exit  of  the  water  from  the 
trachea  and  bronchi ;  and  the  plan  is  no 
doubt,  in  certain  cases,  a  good  one. 

As  regards  the  treatment  of  cases  of 
apnoea  from  simple  absence  of  oxygen  in 
the  inspired  medium,  we  have  no  special 
remark  to  make,  except  that  artificial 
respiration  is  the  only  treatment  required. 

While  regarding  the  cases  of  semi- 
apnoea  and  semi-poisoning  of  the  fourth 
group  of  the  classification,  we  have  to  ob- 
serve that,  if  possible,  artificial  respira- 
tion is  more  imperatively  demanded  in 
them  than  in  any  of  the  other  cases  we 
have  hitherto  been  considering,  for  the 
simple  reason  that  not  only  is  oxygen  re- 
quired to  be  put  into  the  circulation,  but 
the  poisonous  gas  to  be  taken  out ;  and 
there  is  no  readier  means  of  attaining 
this  object  than  by  artificial  respiration. 
All  gaseous  and  volatile  poisons  are  much 
quicker  eliminated  by  the  lungs  than  by 
any  other  channel.  A  most  striking  illus- 
tration of  this  can  be  given  in  the  experi- 
ment first  proposed  by  Bernard,  and 
which  we  have  several  times  repeated 
with  results  precisely  similar  to  those  ob- 
tained by  its  inventor. 

Sulphuretted  hydrogen,  when  inhaled, 
is  rapidly  fatal  to  animal  life  ;  whereas  if, 
instead  of  allowing  the  gas  to  enter  the 
circulation  by  means  of  the  lungs,  it  be 
mixed  with  water  and  injected  into  the 
jugular  vein,  it  fails  to  produce  any  toxic 
effect.  And  why  ?  Merely  because  it  is 
exhaled  by  the  lungs  during  its  passage 
through  them,  and  it  is  thereby  prevented 
from  getting  into  the  arterial  current.  So 
rapid  is  the  exhalation  of  the  gas,  that  if 
a  fragment  of  white  paper  moistened  with 
the  acetate  of  lead  be  held  in  front  of  the 
dog's  nose,  within  four  seconds  after  the 
injection  of  the  gas  into  the  jugular  vein,  it 
reappears  in  the  expired  air ;  as  is  proved 
by  the  black  sulphuret  of  lead  which  forms 
on  the  paper  the  moment  the  breath  comes 
in  contact  with  it. 

The  experiment  is  sufficient  of  itself  to 
prove  the  value  of  artificial  respiration  as 
a  means  of  eliminating  volatile  poisons 
from  the  circulation  •  so  that  it  is  unne- 
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cessary  for  us  to  enter  into  the  question 
of  the  pulmonary  elimination  of  ether, 
chloroform,  or  any  other  volatile  vapor  or 
gas  ;  the  results  obtained  by  experiments 
Being  identical  in  all  cases,  as  far  as  they 
have  been  yet  tried. 

In  entering  a  place  full  of  foul  air,  for 
the  purpose  of  rescuing  some  one  who  has 
become  insensible,  a  deep  inspiration 
should  be  taken,  and  then  the  breath  held 
the  whole  time  the  person  is  in  the  poi- 
sonous atmosphere  ;  just  in  the  same  way, 
and  for  similar  reasons,  as  a  man  fills  his 
chest  with  air  before  diving,  and  holds  his 
breath  the  whole  time  he  is  under  water. 
It  might  be  said  that  these  views  are  still 
further  supported  by  the  facts  discovered 
by  the  Committee  of  the  Koyal  Medical 
and  Chirurgical  Society,  namely,  that 
while  a  dog  submerged  for  a  minute  and 
a  half  without  being  previously  chloro- 
formized,  dies,  a  dog,  previously  ren- 
dered insensible  by  chloroform,  may  be 
submerged  for  two  minutes  fifteen^  sec- 
onds, and  yet  recover.  It  is  thus  seen 
that  by  simply  depriving  the  animal  of 
the  power  of  making  voluntary  respira- 
tory efforts,  the  period  during  which  sub- 
mersion may  be  continued,  and  }7et  recov- 
ery follow,  is  at  once  prolonged. 

It  only  remains  for  us  now  to  put  be- 
fore our  readers  the  general  rules  which 
should  guide  them  in  the  treatment  of 
cases  of  apncea,  the  fundamental  object 
which  is  to  arterialize  the  blood  as  rapidly 
as  possible.  The  Royal  Humane  Society's 
rules  are  so  admirably  drawn  up,  that  we 
have  only  to  modify  them  a  little  in  order 
to  give  to  them  the  wider  application  de- 
manded by  the  general  question  of  apncea. 

Galvanism  has  been  frequently  pro- 
posed as  an  aid  to  recovery  in  cases  of 
suspended  respiration ;  but  as  the  grounds 
on  which  its  supposed  benefits  rest  are 
somewhat  vague,  they  need  not  be  here 
entered  upon.  The  advantages  derivable 
from  the  remedy  may  be  summed  up  in  a 
very  few  words.  In  the  first  place,  it  is 
to  be  borne  in  mind  that  artificial  respira- 
tion cannot  be  kept  up  by  galvanic  influ- 
ence alone.  Galvanism  can  only  be  em- 
ployed as  a  direct  re-exciter  of  normal 
respiratory  movements  and  reawakener 
of  the  heart's  action,  when  that  organ  has 
ceased  to  pulsate.  For  these  purposes  it 
is  best  employed  in  conjunction  with  ar- 
tificial respiration ;  and  is  most  readily 
applied  by  placing  one  pole  in  the  upper 
sternal  or  lower  cervical  region,  and  the 
other  immediately  over  the  diaphragm. 
The  galvanic  shocks  ought  not  to  be  too 
frequent  nor  too  prolonged  ;  and  when 
they  visibly  fail  to  restore  the  normal  re- 
spiratory movements  and  cardiac  action, 
this  agent  ought  to  be  laid  aside,  as  its 
continued  use  tends  to  exhaust  the  vital 
energies. 


Rules  of  Treatment  in  Cases  of 
impending  Death  by  Apncea. 

1.  All  froth  and  mucus,  of  which  there 
is  usually  a  considerable  quantity,  are  to 
be  immediately  removed  from  the  mouth 
and  nostrils  ;  and  should  the  case  be  one 
of  drowning,  in  addition  to  the  removal 
of  the  mucus  from  the  mouth  and  nose, 
the  legs  and  trunk  of  the  patient  are  to 
be  raised  for  a  few  seconds  above  the  head 
and  shoulders,  in  order  to  allow  of  the 
exit  from  the  trachea  and  lungs  of  any 
free  fluids  that  may  be  present  in  them. 

2.  All  tight  articles  of  clothing  are  to  be 
at  once  removed  from  the  neck  and  chest. 
For  example,  the  cravat  is  to  be  taken  off, 
the  shirt  unbuttoned,  the  corset  unloos- 
ened, etc. 

3.  Should  it  happen  that  the  patient  is 
already  so  nearly  dead  that  his  tongue 
sinks  back  into  the  fauces,  and  is  thereby 
likely  to  interrupt  the  entrance  of  air  into 
the  trachea,  it  is  to  be  drawn  forward, 
and,  if  necessary,  held  there. 

4.  If  the  respiratory  movements  have 
ceased,  or  become  few  and  feeble,  artificial 
respiration  is  to  be  performed  by  manual 
pressure,  or  by  the  Silvester  method. 

N.  B.  In  order  to  do  this  readily,  place 
the  patient  upon  his  back  upon  a  flat  sur- 
face, with  the  pillow  or  cushion  under 
the  shoulders,  for  the  purpose  of  arching 
the  back  slightly  ;  and  if  manual  pressure 
is  the  method  adopted,  it  must  not  be  for- 
gotten that  the  pressure  is  to  be  made  si- 
multaneously on  the  lower  part  of  the 
chest  and  middle  of  the  abdomen. 

5.  Should  the  apncea  be  the  result  of 
mechanical  constriction  of  the  chest,  as 
from  a  fall  of  earth  or  stones,  by  which 
one  or  more  of  the  ribs  may  have  been 
broken,  the  manual  pressure  and  the  ready 
methods  are  to  be  avoided,  and  artificial 
respiration  by  means  of  the  Silvester 
method  employed  in  their  stead.1 

1  If  there  be  sufficient  assistance  at  hand, 
the  Silvester  method  may  be  followed  in  all 
cases  in  which  artificial  respiration  is  consid- 
ered necessary ;  but  where  the  medical  at- 
tendant is  alone,  the  method  by  simple  pres- 
sure is  the  quickest  and  easiest  that  can  be 
adopted.  It  only  differs  from  the  Silvester 
method  in  this  respect,  that  in  it  the  air  is 
forcibly  expelled  from  the  lungs,  and  allowed 
to  enter,  in  consequence  of  the  vacuum  pro- 
duced in  the  thorax  by  the  re-expanding  of 
the  walls  by  their  own  elasticity ;  while  in 
Silvester's  method  the  air  is  forcibly  inhaled 
and  then  expelled  by  the  natural  resilience  of 
the  ribs.  In  both  cases  the  respirations 
should  amount  to  twenty,  thirty,  or  even 
forty  per  minute.  The  natural  respirations 
are  only  eighteen  per  minute ;  but  in  cases 
of  resuscitation,  our  object  is  to  arterialize 
the  blood  even  more  rapidly  than  in  health ; 
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6.  As  soon  as  natural  respiratory  move- 
ments recommence,  cease  the  employment 
of  artificial  means,  unless  the  efforts  are 
feeble  and  imperfect,  when  they  may  still 
be  aided  for  a  time  with  advantage. 

7.  As  soon  as  the  patient  is  capable  of 
swallowing — and  sooner,  if  a  stomach- 
pump  is  at  hand — administer  a  cupful  of 
warm  coffee  or  tea,  with  a  couple  of 
drachms  of  spiritus  etheris  nitrici  in  it ; 
or  if  that  is  not  at  hand,  a  tablespoonful 
of  brandy  or  other  spirit. 

8.  Use  warm  frictions  all  over  the  body, 
more  especially  on  the  limbs,  to  aid  the 
circulation  ;  and  the  more  the  skin  is  ex- 
posed to  dry  warm  air  the  better,  as  even 
the  cutaneous  respiration  aids  in  the  arte- 
rialization  of  the  blood. 

9.  When  the  temperature  of  the  body 
is  much  reduced,  as  in  cases  of  drowning 
during  the  cold  winter  months,  try  and 
restore  it  by  means  of  a  -hot- water  or  air- 
bath.  If  by  the  latter,  place  the  head  of 
the  patient  so  as  to  keep  the  rarefied  hot 
air  from  entering  the  lungs.  Artificial 
respiration  by  pressure  and  frictions  with 
the  hand  can  both  be  readily  applied 
while  the  body  is  in  the  warm  bath.1 

and  as  we  cannot  introduce  by  artificial  means 
the  same  amount  of  air  that  is  taken  in  by 
the  normal  efforts,  we  must  increase  the  num- 
ber of  our  respirations. 

1  In  the  case  of  a  young  woman,  one  of  the 
fourteen  who  were  nearly  drowned  in  the 
water  at  the  Regent's  Park  a  few  years  ago, 
in  consequence  of  slipping  into  a  hole  in  the 
ice,  the  body  was  so  excessively  cold,  and 
the  limbs  so  stiff,  that  as  soon  as  she  was 
brought  into  the  tent  which  was  being  used 
as  a  temporary  receiving-house,  she  was 
instantly  put  into  a  warm  bath,  without 
waiting  to  take  off  her  clothes,  and  artificial 
respiration  by  manual  pressure  at  once  com- 
menced.    It  was,  however,  foiind  impossible 


The  bath  should  not  be  too  hot  (not  above 
106°  F.),  as  it  is  not  desirable,  for  the 
reasons  formerly  given,  to  raise  the  bodily 
temperature  above  its  normal  standard. 
Nor  should  the  body  be  retained  in  it  after 
the  temperature  has  been  restored  ;  for, 
as  was  before  said,  the  more  the  skin  is 
exposed  to  the  air  the  better. 

Treatment  after  the  breathing  has  become 
natural. — 1.  Give  the  patient  some  warm 
nutriment,  to  which  a  small  quantity  of 
stimulant  is  added ;  beef-tea,  chicken- 
soup,  coffee,  or  simple  tea  with  one  or 
two  tablespoonfuls  of  brandy. 

2.  Put  him  into  a  well-aired  bed  with 
hot  bottles  to  his  feet,  and  encourage 
sleep. 

3.  Let  him  be  carefully  watched  during 
sleep  in  case  of  secondary  apncea  ;  at  the 
slightest  symptom  of  which  let  gentle 
frictions  and,  if  necessary,  artificial  res- 
piration be  again  had  reqourse  to.  Give 
volatile  stimulants,  such  as  the  spiritus 
ammonise  aromaticus,  or  spiritus  etheris 
nitrici. 

In  the  case  of  the  drowned,  the  follow- 
ing might  be  said  to  be  the  four  golden 
rules  of  treatment : — 

1.  Empty  the  air-passages  of  all  the 
water  and  frothy  mucus  they  may  chance 
to  contain,  by  holding  the  legs  and  trunk 
higher  than  the  head. 

2.  Wipe  the  mouth  and  nostrils  dry. 

3.  Draw  forward  the  tongue. 

4.  Use  artificial  respiration. 

to  obtain  any  result  with  her  stays  on ;  so 
they  were  slit  open,  but  not  removed,  and 
the  artificial  respiration  at  once  recommenced. 
In  about  twenty  minutes  the  patient  was  so 
far  recovered  as  to  be  able  to  give  her  ad- 
dress. In  this  case,  when  brought  into  the 
tent,  the  girl  appeared  to  us  to  be  perishing 
as  much  from  the  effects  of  cold  as  from 
apncea. 
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DISEASES  OF  THE  BONES. 


By  T.  Holmes,  Esq. 
Revised  by  Thomas  M.  Markoe,  M.D. 


Diseases  of  the  bones  may  be  conve- 
niently divided  into  the  following  classes  : 
—  First,  inflammation  and  its  conse- 
quences :  under  which  head  it  is  pro- 
posed to  include  the  varieties  of  the 
inflammatory  process,  which  have  re- 
ceived the  names  of  periostitis,  osteitis, 
and  osteo-myelitis  ;  and,  as  consequences 
of  these,  all  the  numerous  conditions 
which  have  been  confounded  together 
under  the  common  but  vague  designation 
of  caries,  the  various  forms  of  suppura- 
tion in  bone,  the  varieties  of  necrosis,  its 
effects,  and  those  processes  of  repair 
which  result  in  permanent  modification 
of  the  structure  and  form  of  the  organ. 
The  second  class  will  include  the  specific 
diseases,  which  occur  either  as  modifica- 
tions of  the  inflammatory  process — syphi- 
lis, scrofula,  and  rheumatism  in  bone — or 
as  constitutional  conditions  'leading  to 
changes  in  the  bony  structure  ;  such  are, 
mollites  ossium,  rickets,1  and.  cancer. 
The  third  division  will  comprise  a  descrip- 
tion of  the  various  new  formations  found 
in  the  osseous  system,  and  which  are  not 
dependent  on  any  of  the  known  constitu- 
tional cachexias  The  fourth  will  treat  of 
atrophy  and  hypertrophy  properly  so 
called,  i.  e.,  uncomplicated  by  inflamma- 
tion. 

Simple  Inflammation  and  its  Con- 
sequences. 

Inflammation  of  bone  differs  from  in- 
flammation of  soft  parts,  not  in  its  essen- 
tial, but  in  its  accidental  features ;  the 

1  The  subject  of  rickets,  however,  will  not 
be  found  here,  as  it  has  been  thought  better 
to  refer  it  to  the  Surgery  of  Childhood. 


inflammatory  process  is  the  same,  but  the 
conditions  and  circumstances  are  different, 
and  hence  arise  diversities  in  rate  of  pro- 
gress, in  external  appearance,  and  in 
other  symptoms;  diversities  which,  al- 
though they  are  not  really  essential,  yet 
cause  striking  differences  to  ordinary  ob- 
servation, and  have  led  to  the  designation 
of  the  results  of  inflammation  in  bone  by 
names  differing  from  those  which  are  used 
for  the  same  changes  in  soft  parts.  This 
difference  in  nomenclature,  though  it 
might  arise  in  mistake,  at  a  time  when 
necrosis  was  thought  to  be  something  es- 
sentially different  from  gangrene,  and 
caries  a  disease  which  had  little  in  com- 
mon with  ulceration,  is  yet  hardly  to  be 
regretted,  since  the  diseases  of  bone, 
though  pathologically  identical,  are  prac- 
tically very  different  from  those  of  soft 
parts  ;  and  it  is  convenient  to  have  sepa- 
rate names  for  things  which  require  very 
different  treatment,  and  entail  a  very  diff- 
erent amount  of  danger. 

If  the  reader  will  consult  the  appendix 
to  the  essay  on  Inflammation  in  Vol.  I. 
of  this  work,  he  will  find  abundant  infor- 
mation on  the  early  steps  of  that  process. 
These  affections  are  identical  in  bone  and 
in  soft  parts  ;  in  fact,  they  can  occur  only 
in  the  soft  parts  of  bones,  since  the  mere 
inorganic  matter,  which,  involved  in  the 
convolutions  of  a  cellulo-fibrous  and  vascu- 
lar network,  constitutes  a  bone,  can  itself 
be  the  seat  of  no  vital  actions,  but  must 
obey  the  movements  impressed  upon  it  by 
the  living  textures  around. 

In  Von  Bibra's  essay  On  the  Decomposi- 
tion of  Bone  by  Caries,*  will  be  found  a 

1  Liehig  und  Wohler's  Annalen,  vol.  lvii. 
It  will  be  found  useful  to  compare  this  essay 
"  (119) 
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good  deal  of  interesting  information  on 
the  chemical  and  microscopical  charac- 
ters of  bone  inflammation  ;  and  from  this 
author's  researches  it  appears  clear,  that 
the  changes  in  the  inorganic  constituents 
of  bone  are  often  limited  to  the  dissolu- 
tion of  that  connection  which  previously 
united  them  to  the  organic  matrix,  so  as 
to  form  one  system.  This  connection 
having  been  severed,  portions  of  the  salts 
are  washed  away  in  the  discharges,  and 
they  may  be  found,  according  to  Von 
Bibra's  account,  in  unaltered  chemical 
composition,  while  the  composition  of  the 
organic  constituents  of  the  same  part  is 
profoundly  changed,  principally  by  that 
fatty  degeneration  which  occurs  in  all  in- 
flammations. The  inorganic  constituents 
must,  however,  in  some  cases  of  inflam- 
mation undergo  other  changes,  since  they 
may  disappear  in  large  masses,  without 
any  discharge  having  been  present.  Thus 
in  caries  of  the  spine,  or  in  inflammation 
excited  by  the  pressure  of  tumors,  it  is 
not  rare  to  find  that  large  portions"^  the 
vertebral  column  have  been  removed, 
sometimes  to  such  an  extent  as  to  expose 
the  spinal  canal ;  yet  no  abscess  has  formed. 
The  older  pathologists  made  a  distinction 
between  these  cases  and  those  of  caries, 
founded  on  the  presence  of  pus  in  the 
latter,  and  its  absence  in  the  former ;  but 
this  distinction,  though  of  great  practical 
importance,  does  not  indicate  any  patho- 
logical difference.  Both  are  inflammatory 
processes,  though  of  different  degrees  : 
the  one,  ulceration  attended  by  suppura- 
tion ;  the  other,  ulceration  attended  by 
liquefaction  only.  From  this  fact  of  the 
disappearance  of  masses  of  hard  tissue, 
without  any  discharge  in  which  they  can 
have  been  washed  away,  it  seems  clear 
that  the  small  earthy  particles  thus  loosed 
from  their  natural  connection  with  the 
organic  matrix  may  undergo  a  reversal  of 
the  process  by  which  they  were  deposited 
out  of  the  fluid  blood  ;  i.  c,  may  become 
again  soluble,  and  pass  into  the  venous 
current. 

The  earliest  microscopical  change '  is 
an  unusual  fulness  and  distinctness'of  all 
the  vascular  cavities  of  the  bone ;  the 
Haversian  canals,  lacunar,  and  canaliculi 
being  all  more  sharply  marked  than  in  the 
natural  state.  This  Yon  Bibra  compares 
to  the  injected  condition  of  soft  parts. 
Later  on,  the  Haversian  canals  and 
lacunas  become  widened  ;  the  latter  dis- 
appear in  consequence  of  the  communica- 
tion of  neighboring  cavities,  and  spaces 
are  formed  in  the  bone,  filled  with  fat  and 
earthy  salts,  the  detritus  of  the  decom- 
posed tissue. 

with  those  of  Mr.  Barwell  and  Dr.  Black,  re- 
ferred to  further  on. 
1  See  Von  Bibra,  op.  cit. 


The  earliest  change  in  the  consistence 
of  bone,  produced  by  inflammation,  ap- 
pears to  be  softening ;  as  a  consequence 
of  the  loosening  and  absorption  of  the 
mineral  portion,  and  the  liquefaction  and 
conversion  into  fat  of  the  organic  matrix. 
Mr.  Barwell  has  published  an  interesting 
essay  "  On  Osteitis,"  '  which  affords,  per- 
haps, the  most  distinct  demonstration  of 
the  enlargement  of  the  vascular  spaces  at 
an  early  period  of  inflammation.  In  this 
essay,  Mr.  Barwell  teaches  that  the 
earliest  stages  of  inflammation  are  ac- 
companied by  induration ;  an  assertion 
which  I  venture  to  question,  since  it  ap- 
pears to  me  that  induration  is  a  phe- 
nomenon subsequent  in  order  to  the 
inflammatory  process  in  its  stricter  sense, 
and  due  to  one  of  its  results,  viz.,  effusion. 
The  reader  is  referred  to  the  original 
essay,  which  will  well  repay  perusal. 

Such  are  the  earliest  changes  in  the 
minute  structure  and  consistence  of  in- 
flamed bone.  The  changes  which  take 
place  in  its  rough  anatomy  may  be  thus  de- 
scribed. If  a  bone  be  examined  at  an  early 
period  of  inflammation  (the  ordinary  and 
most  accessible  is  the  stump  of  the  bone  in 
an  amputation  fatal,  say,  three  weeks  af- 
ter the  operation),2  the  periosteum  will  be 
found  somewhat  thickened,  vascular,  and 
not  so  closely  connected  to  the  bone  as 
usual.3  If  the  periosteum  be  stripped  off, 
the  bone  is  seen  to  be  irregularly  vascu- 
lar, some  portions  of  it  having  a  slightly 
red  tint,  and  contrasting  with  the  healthy 
white  color  of  the  rest  of  the  bone.  This 
red  tint  is  evidently  caused  by  the  en- 
largement of  the  vessels  which  pass  from 
the  periosteum  into  the  bone  ;  and  if  a 
magnify ing-glass  be  Used,  the  increased 
size  of  the  vascular  apertures  is  easily 
proved,  while  if  pressure  be  made  on  the 
surface  of  the  bone,  drops  of  blood  will 
frequently  ooze  from  the  mouths  of  the 
enlarged  vessels,  proving  their  increase  in 
size,  as  well  as  the  loss  of  consistence  in 
the  outer  hard  wall  of  the  bone.  At  the 
same  time  there  will  be  found,  in  all 
probability,  on  some  other  part  of  the 
surface,  more  or  less  deposit  of  osseous 
matter,  which,  with  the  partial  separa- 
tion of  the  periosteum  above  mentioned, 


1  Brit,  and  For.  Med.-Chir.  Rev.,  April, 
1860,  pp.  460  et  seq. 

s  In  such  a  specimen  the  periosteum  will 
generally  he  found  stripped  off  from  a  small 
ring  at  the  lower  end  of  the  hone,  and  this 
part  will  perhaps  be  dead  or  about  to  die ; 
but  as  this  feature  is  accidental,  it  will  not  be 
further  noticed. 

3  Hunter  has  put  up  (Mus.  Coll.  of  Surg. 
No.  656)  "A  preparation  of  a  femur,  which  was 
amputated,  with  the  periosteum  separated ; 
to  show  how  clear  the  periosteum  separates 
from  the  hones  in  inflammation  ;  a  fact  almost 
always  observable  after  amputation." 
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testifies  to  the  fact  of  effusion  from  the 
vessels  of  that  membrane.  In  these  sim- 
ple cases  of  injury  the  deeper  parts  of  the 
bone  will  probably  be  unaffected  ;  but 
should  this  not  be  the  case,  i.e.,  should 
inflammation  have  also  attacked  the  mem- 
brane .  lining  the  medullary  cavity  and 
cancelli,  that  membrane  will  be  found  in 
a  condition  essentially  analogous  to  that 
of  the  periosteum,  although  the  different 
situation  of  the  medullary  membrane, 
and  the  great  quantity  of  fat  and  other 
loose  tissues  among  which  its  vessels  run, 
will  somewhat  modify  the  external  ap- 
pearances. If,  however,  these  appear- 
ances be  minutely  investigated,  they  will 
be  reduced  to :  increase  in  the  number 
and  size  of  the  vessels,  and  effusion  of 
blood,  lymph,  or  pus,  according  to  cir- 
cumstances. The  thickening  both  of  the 
periosteum  and  of  the  medullary  mem- 
brane is  sometimes  considerable.  The 
former  membrane  is,  of  "course,  more  fre- 
quently found  thickened  than  the  latter  ; 
but  preparations  showing  the  participa- 
tion of  the  medullary  membrane  in  in- 
flammation of  the  bone,  and  the  identity 
of  its  appearance  with  that  of  the  thick- 
ened periosteum,  are  not  wanting.1 

Thus  we  see  that  when  inflammation 
commences,  as  it  usually  does,  on  the  sur- 
face of  a  bone,  whether  periosteal  or  endo- 
steal, its  primary  symptom  is  increase  in 
the  size  (and  perhaps  number)  of  the 
capillary  vessels,  or  vascular  spaces,  and 
effusion  of  blood  or  lymph.  The  primary 
effects  of  inflammation  in  the  central 
parts  of  the  compact  tissue  are  similar  to 
the  above  ;  though  here,  from  the  different 
circumstances  in  which  the  vessels  are 
placed,  this  similarity  has  been  less  dis- 
tinctly perceived  ;  and  from  the  slowness 
with  which  all  changes  go  on  in  the  com- 
pact tissue,  opportunities  rarely  occur  of 
comparing  the  different  parts  of  the  same 
bone  with  each  other.  The  first  change 
is  the  enlargement  of  the  vessels  which 
run  in  the  Haversian  canals  ;  but  effusion 
is  a  much  later  phenomenon,  and  is  pre- 
ceded by  the  absorption  of  the  bony  tis- 
sue which  adjoins  the  enlarged  vessels  ;  so 
that  in  microscopical  sections  of  inflamed 
bone,  the  Haversian  spaces  are  seen  much 
enlarged,  irregular,  eroded,  and  some- 
times almost,  or  quite,  communicating 
with  each  other.  The  lacunas  may  also 
be  noticed  to  be  densely  crowded  together, 
and  sometimes  the  granular  matrix  of  the 
bone  appears  more  coarse  than  natural. 
When  this  absorption  of  the  walls  of  the 
Haversian  canals  becomes  visible  to  the 
naked  eye,  the  first  change  in  the  rough 
anatomy  of  inflamed  compact  tissue  be- 

1  One  of  the  most  striking  preparations  of 
this  kind  is  in  the  museum  of  St.  Bartholo- 
mew's Hospital — a  humerus  ;  series  i.,  207. 
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comes  appreciable — that  in  which  spaces 
are  seen  in  it  on  section  like  those  in  can- 
cellous tissue,  so  that  it  is  sometimes  said 
to  become  cancellous.  Similar  changes 
occur  in  the  cancellous  tissue  itself,  where- 
by its  cells  become  much  enlarged,  and 
sometimes  the  whole  bone  is  expanded 
by  the  simultaneous  yielding  of  its  walls.1 

[Cornil  and  Ranvier  say  that  "  the  first 
change  in  a  bone  upon  which  artificial  ir- 
ritation has  been  employed  is  the  forma- 
tion of  embryonic  cells  in  the  medullary 
spaces,  in  the  Haversian  canals,  and  un- 
der the  periosteum.  These  cells  resemble 
those  which  till  the  primary  medullary 
spaces  during  the  development  of  bone 
from  cartilage,  or  those  which  are  fouud 
under  the  periosteum  while  the  bone  in- 
creases in  thickness.  Irritation  of  a  bone 
results,  then,  in  its  return  to  an  embry- 
onal condition,  and  herein  we  find  an  ap- 
plication of  the  general  law  which  gov- 
erns the  irritation  of  any  tissue." 

O.  Weber  and  Volkmann  consider  the 
absorption  of  osseous  tissue  to  depend 
upon  a  fatty  degeneration  of  the  bone 
corpuscles.  Billroth  asks,  "Is  there  such 
a  thing  as  inflammation  of  the  bone  sub- 
stance proper  V"  and  answers  the  question 
in  the  negative,  chiefly  because  he  con- 
siders the  physical  conditions  of  compact 
bone  incapable  of  swelling,  and  other 
changes  which,  as  he  considers,  must  cha- 
racterize all  real  inflammations.] 

Into  the  spaces  thus  hollowed  out  in  the 
substance  of  the  bone,  or  on  its  surface 
hy  the  removal  of  the  earthy  matter,  the 
products  of  inflammation  are  next  se- 
creted. These  secretions  vary,  of  course, 
according  to  numerous  preceding  circum- 
stances, e.  g.,  the  nature  of  the  injury,  or 
other  cause  of  inflammation,  the  activity 
of  the  process,  the  constitutional  condi- 
tion of  the  patient,  and  a  thousand  others; 
and  so  the  products  of  osteitis  are  divisible 
into  two  principal  varieties,  correspond- 
ing to  the  plastic  and  aplastic  lymph  met 
with  in  other  parts,  and  leading,  the  former 
to  the  deposition  of  earthy  matter  and  the 
formation  of  new  bone,  and  the  latter  to 
suppuration.  The  former  result  terminates 
in  hardening,  or  sclerosis,  as  it  is  termed  ; 
the  latter  in  a  variety  of  conditions  : 
when  the  suppuration  is  limited  within  a 
cavity  in  the  cancellous  tissue,  or  in  the 
compact  tissue  rarefied  by  previous  inflam- 
mation, circumscribed  abscess  is  produced  ; 
when  the  pus  extends  along  the  inner  sur- 
face of  the  membrane  lining  the  medul- 

1  See  a  description,  by  the  author,  of  the 
bones  of  the  lower  extremity  ten  months 
after  excision  of  the  knee,  where  the  super- 
ficial laminae  of  the  femur  had  been  so  sepa- 
rated from  each  other  by  inflammation  that 
the  bone  crackled  under  the  pressure  of  the 
finger.     Path.  Soc.  Trans.,  vol.  xii.,  p.  171. 
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lary  cavity  and  cancelli,  the  condition  of 
bone  exists  which  is  now  usually  spoken 
of  as  " osteo-myelitis,"  and  which  used  to 
be  called  "diffuse  suppuration  in  bone;" 
suppuration  between  the  periosteum  and 
bone  forms  periosteal  abscess,  acute  or 
chronic  ;  and  any  of  these  forms  of  sup- 
puration, when  accompanied  by  the  in- 
sensible exfoliation  of  the  bone  (or  its 
death,  and  removal  in  invisible  portions), 
constitutes  ulceration  of  the  bone,  or 
caries.  Lastly,  inflammation  of  the  bone 
sometimes  leads  to  the  death  of  larger 
portions  of  its  tissue,  which  are  then  re- 
moved by  the  process  of  ulceration,  as  in 
soft  parts.  This  constitutes  gangrene  of 
bone,  or  necrosis ;  but  as  that  condition, 
like  other  forms  of  gangrene,  is  often 
produced  by  other  causes  not  inflamma- 
tory, the  whole  subject  of  necrosis  must 
be  treated  by  itself. 

We  have  now  to  consider  separately  the 
causes,  symptoms,  and  treatment  of  each 
of  these  phases  of  the  inflammatory  pro- 
cess ;  the  above  being  intended  only"3s  a 
kind  of  ground-plan,  to  mark  out  the  va- 
rious parts  of  a  rather  intricate  subject, 
each  of  which  must  be  studied  in  detail. 

Osteitis. — Inflammation  of  bone  is  excited- 
visually  by  external  violence,  or  exposure 
to  cold,  acting  upon  a  constitution  predis- 
posed to  the  disease.  The  chief  predis- 
posing causes  are,  the  syphilitic  or  scrofu- 
lous taint,  rheumatism,  and  defective 
nutrition ;  or  tbese  may  themselves  set 
up  inflammation  in  any  bone,  without  a 
distinct  exciting  cause.  From  this  mode 
of  causation  it  follows,  that  the  bones 
most  liable  to  inflammation  are  those 
most  exposed  to  the  action  of  external 
agents.  Hence  we  see  it  most  frequently 
in  the  tibia  among  the  long  bones,  and  in 
the  skull,  sternum,  and  ribs  among  the 
flat  bones.  The  bones  of  the  foot  and 
hand  are  also  very  frequently  affected. 

Osteitis  is  a  very  common  affection,  al- 
though not  much  recognized  ;  partly 
because,  from  the  little  attention  it  has 
received  from  our  older  authors,  and 
from  the  fact  that  most  swellings  of  bone 
are  regarded  as  periosteal,  we  are  not 
much  in  the  habit  of  looking  for  it ;  and 
partly  because  its  symptoms  are  at  first 
obscure,  and  liable  to  be  masked  by  those 
of  the  injury  to  the  soft  parts  with  which 
it  is  associated,  or  of  the  constitutional 
affection  from  which  it  springs. 

The  symptoms  vary  according  to  the 
stage  of  the  inflammation.  In  the  first 
stage,  that  in  which  the  size  of  the  vessels 
is  increased,  and  in  which  absorption  is 
being  produced,  the  disease  frequently 
makes  considerable  progress  without  ap- 
preciable   symptoms.1     Sooner   or   later, 

1  This  is  true  more  especially  of  the  earlier 
stages,   but   is   occasionally  observed    in  all 


however,  the  occurrence  of  those  charac- 
teristic dull  pains  in  the  bones,  exacer- 
bated by  changes  of  weather,  increasing 
in  severity  during  the  night,  and  some- 
what resembling  the  pains  of  rheumatism, 
which  are  described  by  French  writers  as 
"douleurs  osteocopes,"  draw  the  atten- 
tion of  the  patient  to  the  seat  of  the  dis- 
ease, and  form  a  valuable  guide  to  the 
surgeon.  If  the  part  be  now  examined, 
the  probability  is  that  some  evidence  will 
be  found  of  inflammation  in  the  tissues 
surrounding  the  bone — oedema,  redness 
of  the  skin,  tenderness  of  the  soft  parts, 
or  threatening  abscess.  The  absorption 
of  the  earthy  material,  which  accompa- 
nies this  increased  vascularity,  manifests 
its  effects  upon  the  bone  by  a  diminution 
in  its  consistence,  and  then  the  bone  be- 
comes at  the  same  time  increased  in 
volume  and  diminished  in  its  resistance 
to  pressure.  The  former  symptom  is  in- 
deed somewhat  delusive,  since  the  appa- 
rent increase  is  often  due  principally  to 
enlargement  of  the  soft  parts.  Thus,  the 
expansion  of  the  joint-ends  of  bones, 
which  frequently  appears  so  considerable 
in  chronic  affections  of  the  joints,  is  often 
reduced  to  a  hardly  appreciable  enlarge- 
ment on  dissection.  But  the  swelling  of 
the  bone  may  sometimes  be  made  out 
very  clearly,  and  is  then  a  valuable  indi- 
cation of  the  disease.  The  softening  is 
not  generally  of  much  importance  as  a 
diagnostic  symptom  ;  it  rarely  affects  the 
whole  thickness  of  a  bone,  so  as  to  lead  to 
a  change  in  its  form,  and,  when  limited  to 
a  portion  of  the  surface,  cannot  be  appre- 
ciated by  the  touch,  since  the  inflamed 
and  irritable  condition  of  the  soft  parts 
renders  the  patient  unable  to  bear  the 
necessary  pressure. 

A  singular  change,  which  sometimes  fol- 
lows inflammation  of  a  long  hone,  is  its  elon- 
gation. Dr.  Humphry  has  laid  much  stress 
upon  the  consequences  of  diseased  conditions 
of  the  epiphyseal  lines  near  the  ends  of  long 
hones,  as  affecting  their  subsequent  growth.1 
It  is  possible  that  inflammation  of  this  tissue 
may  have  led  to  the  elongation  of  the  bone 
in  some  of  the  cases  ;  as  in  a  tibia  from  a  lad 
aged  eighteen,  preserved  in  the  Museum  of 
St.  Bartholomew's  Hospital,  in  which  the 
bone  has  become  lengthened,  and  is  curved 
in  order  to  adapt  its  length  to  that  of  the 
healthy  fibula. 

[The  elongation  of  bone,  as  a  conse- 
quence of  inflammation,  sometimes  leads 
to  errors  when,  in  injuries  of  the  limbs, 

periods  of  inflammation  of  bone.  Thus  large 
psoas  abscesses,  connected  with  extensive 
erosion  of  the  vertebrae,  are  found  sometimes 
in  patients  not  of  a  strumous  habit,  and  who 
have  not  been  known  to  present  any  symp- 
toms of  such  an  affection. 

»  Med.-Chir.  Trans.,  vol.  xlv.,  p.  294. 
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accurate  measurements  are  required. 
The  history  of  the  case  will  generally  ex- 
plain any  discrepancy  which  may  be 
found,  and  should  always  be  appealed  to. 
Another  fact  which  weakens  confidence 
in  measurement  of  the  limbs  is  found  in 
the  inequality  in  length  of  the  limbs  of 
persons  in  whom  no  previous  accident  or 
disease  has  existed. 

Drs.  Cox,  Hunt,  and  Eoberts,  of  Phila- 
delphia, have  shown,  by  careful  measure- 
ment of  large  numbers  of  patients  sup- 
posed to  have  perfect  limbs,  that  great 

Fig.  570. 


inequalities  exist  in  the  length  of  the  two 
limbs ;  in  fact,  that  perfect  equality  is 
rather  the  exception  than  the  rule.  These 
observations  on  living  persons  have  been 
amply  confirmed  by  Dr.  J.  G.  Garson, 
Anatomy  Assistant  at  the  Koyal  College 
of  Surgeons,  London,  who  has  measured 
tbe  lower  limbs  of  seventy  skeletons,  and 
found  them  equal  on  the  two  sides  in  only 
about  ten  per  cent,  of  the  whole  number 
examined.  The  extent  of  the  variation 
was  about  an  average  of  4  mm.,  not  con- 
fined to  any  age,  sex,  or  race.] 

Fig.  571. 


Fig.  570. — (From  a  preparation  in  the  Museum  of  the  Royal  College  of  Surgeons,  No.  3085,  to  illustrate  the 
rarefying  stage  of  osteitis.)     The  tibia  in  this  case  weighed  9  ounces. 

Fig.  571. — (From  a  preparation  in  the  Museum  of  St.  George's  Hospital,  series  ii.,  19,  to  illustrate  the  termi- 
nation of  osteitis  in  condensation  or  sclerosis.)     The  tibia  in  this  case  weighed  19  ounces. 


To  the  stage  of  absorption  and  rarefac- 
tion succeeds  that  of  effusion  and  deposit, 
unless  the  process  be  arrested,  and  reso- 
lution occur.  The  various  consequences 
of  suppuration  enumerated  on  p.  121 
being  reserved  for  subsequent  sections, 
we  need  now  only  consider  that  termina- 
tion of  inflammation  of  bone  in  hardening 
or  sclerosis,  which  corresponds  to  the  in- 
flammatory solidification  of  parenchyma- 
tous organs ;  and  which,  when  not  too 
extensive,  is  for  practical  purposes  little 
less  desirable  than  complete  restoration 
to  health.     The  interstices  of  the  cancel- 


lous tissue  are  filled  up  at  first  with  lymph, 
in  which  ossific  matter  is  afterwards  de- 
posited ;'  and  then  the  bone,  which,  while 

1  An  instructive  case  is  related  by  Mr.  T. 
Smith,  in  Path.  Soc.  Trans.,  vol.  xviii.,  p. 
218,  of  an  amputation  in  a  case  of  chronic 
ostitis  of  the  femur.  "  The  shaft  of  the  fe- 
mur was  somewhat  enlarged,  but  its  texture 
was  greatly  condensed  and  indurated.  The 
cancellous  tissue  of  the  lower  end  of  the  bone 
was  plentifully  infiltrated  with  lymph  in 
various  stages  of  disintegration,  being  appa- 
rently purulent    about  the  epiphyseal  line. 
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actively  inflamed,  had  been  less  dense 
than  in  its  healthy  condition,  as  in  fig. 
570,  becomes  hard,  heavy,  and  solid,  as 
in  fig.  571 ;  the  medullary  canal  is  nar- 
rowed or  filled  up,  and  the  shaft  thickened 
by  deposit  from  the  periosteum.  Bones 
thus  affected  abound  in  every  pathological 
collection  ;  and  it  is  easy  to  trace  in  them 
many  of  the  appearances  of  which  an  ex- 
planation has  been  attempted  above — the 
large  size  of  the  vascular  apertures,  the 
irregular  deposit  of  bone,  both  in  the 
centre,  the  substance,  and  on  the  surface 
of  the  shaft,  the  contraction  of  the  medul- 
lary cavity,  and  usually  the  increase  in 


size  of  the  nutrient  foramina.  It  will 
generally,  but  not  always,  be  noticed  that 
these  changes  are  limited  to  the  shaft  of 
the  bone,  when  it  is  the  part  first  affected, 
and  that  the  articular  ends  escape.  The 
converse  is  also  usually  the  case  ;  though 
perhaps  the  shaft  is  more  prone  to  become 
involved  in  the  morbid  actions  of  the 
joint-ends  than  the  joint-ends  are  in  those 
of  the  shaft.  Thus  inflammatory  affections 
may  long  go  on  in  the  shaft  of  the  femur, 
yet  the  knee-joint  remain  unaffected  ;  and, 
on  the  other  hand,  where  disease  of  the 
joint  commences  in  the  articular  ends  of 
the  bones,  the  shafts  usually  are  unaffected, 


Periostitis.      (Internal  view.) 


Periostitis.    (External  view.) 


Two  diawings  from  a  preparation  in  St.  George's   Hospital  Museum,  to  illustrate  the  ordinary  anatomy  of 

periostitis. 


and  the  disease  of  the  bones  considered 
by  itself  is  not  so  extensive  as  to  contra? 
indicate  excision.  To  each  of  these  two 
general  rules,  however,  numerous  excep- 
tions will,  unfortunately,  be  met  with  in 
practice. 

Inflammation   of   the    bone  is   almost 

The  lymph  was  especially  abundant  towards 
the  articular  end  of  the  hone,  where  it  ex- 
tended up  to  and  beneath  the  articular  carti- 
lage, which  latter  was  in  parts  removed  by 
ulceration." 


j  always  known,  in  common  parlance  (when 
it  is  recognized  at  all),  as  periostitis;  but 
in  truth,  periostitis  seldom  occurs  uncom- 
plicated, unless  in  the  course  of  secondary 
syphilis  ;'  and  almost  all  the  cases  which 
pass  under  that  name  are  really  inflam- 
mations, more  or  less  extensive,  of  the 
bone. 

fit  is  generally  conceded  by  writers  on 

1  I  would  refer  the  reader  to  the  section  on 
Syphilis  in  Bone  for  further  details  on  the 
subject  of  chronic  periostitis. 
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this  subject  that  inflammation  of  a  bone 
is  never  entirely  confined  to  one  or  other 
of  its  constituent  parts,  but  that  it  is 
always  an  affection  of  the  bone  as  a  com- 
plete organ,  the  inflammatory  changes 
predominating,  sometimes  in  one  and 
sometimes  in  another  of  these  constitu- 
ents, and  hence  the  terms  osteitis,  peri- 
ostitis, myelitis.  Gosselin,  in  his  elabo- 
rate article  in  the  Dictionnaire  de  Mede- 
cine  et  de  Chirurgie  Pratique,  says :  "A 
long  observation  has  taught  me  that,  in 
pathology,  these  three  parts,  the  perios- 
teum, the  bone,  and  the  medulla,  already 
so  closely  associated  in  their  functions, 
are  identified  (solidaires)  one  with  an- 
other, affected  by  the  same  morbid  causes, 
and  in  effect,  become  diseased  simulta- 
neously, though  in  different  degrees." 
This  view  of  the  essential  association  of 
the  different  forms  of  bone  inflammation 
will  serve  to  throw  much  light  upon  diffi- 
cult questions  in  bone  pathology,  and  is 
undoubtedly  based  upon  correct  observa- 
tion ;  nevertheless  in  practice  it  is  conve- 
nient to  recognize  both  pathological  and 
clinical  differences  between  osteitis,  peri- 
ostitis, and  mjrelitis. , 

These  pathological  views  are  well  illus- 
trated by  a  case  reported  by  Dr.  II.  B. 
Sands  to  the  New  York  Pathological  So- 
ciety in  1871.  A  healthy  boy,  nine  years 
old,  was  attacked  with  severe  pain  in  his 
thigh,  with  some  tenderness.  This  con- 
tinued for  a  clay  or  two,  then  fever  devel- 
oped, the  temperature  rising  to  103.°  On 
the  fourth  day  he  was  delirious  at  night, 
with  a  pulse  of  104  and  feeble,  the  tongue 
dry,  and  great  constitutional  depression. 
The  tenderness  had  how  diffused  itself 
along  the  whole  thigh,  deep  pressure  giv- 
ing pain.  There  was  no  effusion  into  the 
knee-joint.  There  was  no  apparent  swell- 
ing of  the  thigh,  and  he  was  able  to 
move  it  with  some  freedom.  '  Careful 
measurement  showed  the  diseased  left 
thigh  to  be  an  inch  larger  than  the  right. 
The  pain  was  paroxysmal  and  very  se- 
vere. On  the  fifth  day  he  was  much 
worse,  delirium  incessant,  pulse  failing, 
temperature  high.  The  thigh  was  now 
swollen,  but  not  cedematous.  He  died  on 
the  morning  of  the  sixth  day. 

On  post-mortem  inspection  the  thigh 
measured  two  inches  more  than  the  sound 
one.  The  muscles  were  somewhat  infil- 
trated, but  no  inflammatory  signs  ap- 
peared till  the  periosteum  was  reached. 
The  outer  surface  of  this  membrane 
throughout  nearly  the  entire  shaft  of  the 
femur  was  surrounded  by  pus,  accumu- 
lated in  greatest  quantity  at  a  point  above 
and  at  one  below,  on  the  outer  aspect  of 
the  thigh.  The  periosteum  was  the  seat 
of  an  acute  oedema,  and  separated  more 
readily  than  it  should  from  the  subjacent 
bone.     On  raising  it  from  the  bone,  there 


were  seen  some  small  deposits  of  pus  here 
and  there,  lying  between  the  attached 
surface  and  the  bone  ;  but  these  deposits 
were  not  in  so  large  quantity  as  those  on 
the  external  aspect  of  the  membrane, 
which  itself  was  not  at  any  point  perforat- 
ed. The  hip  and  knee-joints  were  unaffect- 
ed. On  section  of  the  bone  the  whole  mar- 
row was  found  to  be  hypersemic.  In  some 
places  it  appeared  very  soft  and  presented 
patches  of  a  whitish-yellow  color,  due  to 
diffluent  purulent  material.  This  condi- 
tion of  the  medulla  extended  up  to,  but  not 
at  any  point  beyond,  the  epiphyseal  line. 
On  microscopic  examination  the  pus- 
like deposits  were  found  to  be  mainly  com- 
posed of  closely  aggregated  small  roundish 
cells,  smaller  than  pus-corpuscles,  pale, 
very  finely  granular,  without  nuclei,  em- 
bedded in  an  extremely  viscid  granular  sub- 
stance. The  bright-red  pulp  of  the  marrow 
of  the  'shaft  presented  a  much  smaller  pro- 
portion of  cells  similar  to  those  described, 
a  greater  amount  of  fat  and  granular 
matter,  and  was  gorged  with  blood. 

This  case  shows  that  in  an  acute  attack 
of  osteitis,  lasting  only  six  clays,  the  inflam- 
matory process  was  nearly  equally  devel- 
oped in  periosteum  and  medulla ;  and 
leaves  the  reasonable  inference  that  the 
bone  substance  itself  was  as  much  and  as 
deeply  involved  as  its  structure  permitted 
it  to  be  in  the  acute  processes  which  sur- 
rounded it,  illustrating,  though  perhaps 
not  proving,  the  pathological  oneness  of 
the  three  constituent  structures  of  the 
bone. 

That  inflammation  may  thus  pursue  its 
course  more  fully  developed  on  the  side 
of  the  periosteum  or  of  the  medulla,  is  of 
course  perfectly  understood.  That  it  does 
thus  go  through  its  chief  manifestations 
in  the  bone-tissue  itself,  is  a  pathological 
rarity.  Of  this,  however,  Lidell  gives 
one  case  which  he  presents  in  elaborate 
detail,  in  the  concluding  of  which  he  says  : 
"  The  healthy  condition  of  the  medulla  in 
this  case,  and  the  small  amount  of  dis- 
ease of  the  periosteum,  show  conclusively 
that  this  was  an  instance  of  primarjr  in- 
flammation of  the  bone  itself."  He  states 
that  it  is  the  only  case  of  the  kind  that 
he  has  seen.] 

That  this  is  so,  will  hardly  be  doubted 
by  any  one  who  considers  how  few  pre- 
parations of  pure  periostitis  can.  be  found 
in  our  museums,  and  how  seldom,  during 
our  post-mortem  examinations,  Ave  meet 
with  periostitis  unattended  by  inflamma- 
tory deposit  in  the  deeper  parts  of  the 
bone.  The  symptoms,,  as  well  as  the 
morbid  anatomy,  of  both  are  identical, 
only  that  in  periostitis  the  thickening  and 
vascularity  involves  no  other  part  of  the 
nutrient  membrane  of  the  bone  except  the 
periosteum,  and  that  the  inflammatory 
deposit  is  confined  to  the  surface  of  the 
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bone,  between  it  and  the  periosteum. 
Periostitis  is  a  quicker  process,  and  one 
more  under  the  influence  of  remedies  than 
the  other  forms  of  inflammation  of  bone  ; 
but  in  all  the  same  general  course  of 
treatment  is  indicated,  viz.,  the  internal 
administration  of  iodide  of  potassium, 
and  the  local  application  either  of  iodine 
or  mercurial  ointment,  or,  in  the  early 
stage  of  the  disease,  of  blisters.  These 
measures  should  be  combined  with  proper 
position  of  the  affected  member,  and  as 
much  rest  as  is  consistent  with  attention 
to  the  general  health.  Leeches  or  cup- 
ping will  afford  relief  if  the  pain  be  severe. 
When  there  is  much  tension  over  the 
bone,  sometimes  accompanied  (especially 
in  the  cranium)  with  intolerable  pain, 
nothing  gives  such  immediate  and  de- 
cided relief  as  a  free  and  bold  incision 
down  to  the  bone.  The  distended  perios- 
teum is  thus  relaxed  ;  and  in  cases  of 
pure  periostitis  such  a  measure  may  of 
itself  almost  suffice  for  the  cure  of  the  dis- 
ease ;  but  its  beneficial  effects  will  be"*de- 
cicled,  though  less  striking,  in  cases  of 
deeper-seated  inflammation.  In  cases  of 
chronic  inflammation  of  bone,  accompa- 
nied by  deep-seated  and  wearing  pain,  an 
opening  made  with  a  trephine,  for  the 
evacuation  of  pus,  has  proved  beneficial, 
even  though  no  pus  was  found.1 

Whether  the  sclerosis  or  induration, 
which  is  the  final  result  of  chronic  in- 
flammation, be  amenable  to  any  reme- 
dial measures  is  doubtful,  since  it  usu- 
ally gives  the  patient  little  inconveni- 
ence, and  therefore  is  not  made  the 
subject  of  treatment.  Thickening  over 
the  bone  is  often  left  after  osteitis,  and  is 
often  dispersed  by  the  ordinary  measures, 
such  as  friction  and  pressure  ;  but  the 
seat  of  this  thickening  is  very  generally 
in  the  soft  parts  around  the  bone,  and  not 
beneath  the  periosteum. 

Diffuse  periostitis. — Inflammation  of  the 
bony  tissue  itself  is  rarely  acute,  and 
when  it  does  occur  in  the  acute  form 
passes  rapidly  into  necrosis,  under  which 
head  it  will  be  presently  spoken  of;  but 
acute  inflammation  between  the  bone  and 
periosteum,  diffuse  periostitis,  is  a  disease 
of  rather  frequent  occurrence,  and  is  less 
noticed  in  surgical  works  than  its  import- 
ance would  seem  to  require.  It  is  seen 
commonly  enough  in  persons  about  the 
age  of  puberty  ;  more  frequently  in  boys 
than  in  girls ;  usually  as  the  result  of 
some  injury,  and  almost  always  in  one  of 

1  See  a  case  reported  by  Sir  B.  Brodie,  in 
his  Lectures  on  l't/hology  and  Surgery,  p. 
410.  On  the  good  effects  of  a  free  incision  of 
inflamed  periosteum,  when  milder  measures 
fail,  see  Sir  P.  Crampton  "On  Periostitis," 
Dublin  Hospital  Reports,  vol.  i.,  p.  331. 


the  long  bones.  It  is  so  destructive  in  its 
effects,  so  rapid  in  its  course,  and  is  so 
little  recognized,  that  we  have  unfortu- 
nately numerous  opportunities  of  verify- 
ing its  existence  after  the  time  for  treat- 
ment has  passed  away  ;  yet  to  early  and 
vigorous  treatment  it  is  tolerably  amen- 
able, at  least  as  amenable  as  so  acute  a 
disease  can  be  expected  to  be. 

The  pathology  of  the  disease  appears  to 
consist  in  the  partial  separation  of  the 
periosteum  from  the  bone,  by  effusion  on 
the  surface  of  the  latter  of  lymph,  or  other 
products,'  soon  giving  place  to  a  copious 
formation  of  pus,  which  spreads  along  the 
whole  bone,  and  dissects  away  the  perios- 
teum from  it,  often  from  one  end  of  the 
bone  to  the  other.  If  examined  at  an 
early  period  of  the  disease,  the  periosteum 
does  not  (at  least  it  very  often  does  not) 
display  any  distinct  signs  of  inflam- 
mation, either  in  change  of  color  or  of 
thickness  ;  nor  is  the  surface  of  the  bone 
visibly  inflamed.  On  the  contrary,  it 
usually  looks  white,  and  inclined  to  gan- 
grene, a  consummation  which  rapidly 
impends  over  such  cases.  Sometimes, 
however,  the  surface  of  the  bone  may  be 
found  slightly  worm-eaten,  and  on  squeez- 
ing it,  its  superficial  layers  are  found  more 
readily  separable  from  the  deeper  tissues 
than  in  health  ;  large  drops  of  blood  can 
in  such  instances  be  pressed  out  of  the 
vessels  which  pass  into  the  bone  from  the 
periosteum.  A  little  later,  and  necrosis 
is  unmistakably  declared,  and  the  whole 
diaphysis  usually  perishes,  leaving  the 
articular  ends  unaffected,  and  therefore 
not  involving  the  neighboring  joints. 

The  joint,  however,  does  not  always  escape. 
A  girl  aged  fifteen  was  admitted  into  hospital 


1  The  disease  does  not  commence  hy  the 
formation  of  abscess  ;  often  when  the  swell- 
ing and  inflammation  are  considerable,  no 
pus  will  be  found.  Of  this  fact  the  following 
is  an  instance.  A  lad  was  suffering  from 
what  was  supposed  to  be  diffuse  cellular  in- 
flammation around  the  ankle  after  a  slight 
injury.  As  it  was  suspected  that  the  inflam- 
mation was  really  subperiosteal,  an  incision 
was  made  down  to  the  tibia.  No  pus  fol- 
lowed. Two  days  afterwards  the  boy  pre- 
sented obvious  symptoms  of  confined  matter, 
and  now  by  breaking  up  the  adhesions  of  the 
wound  a  copious  evacuation  of  pus  was  ob- 
tained, and  the  surface  of  the  bone  was  felt 
exposed.  A  few  days  later,  swelling  and 
tenderness  were  found  over  a  higher  part  of 
the  tibia.  Thinking  that  on  the  former  oc- 
casion I  might  not  have  divided  the  perios- 
teum freely  enough,  I  now  took  care  to  press 
the  edge  of  the  knife  firmly  against  the  bone 
for  some  distance.  Matters  went  on  exactly 
as  in  the  former  wound.  No  pus  was  found 
at  the  time,  but  on  breaking  down  adhesions, 
two  days  later,  with  a  probe,  the  pus  was 
discharged,  and  the  bone  felt  exposed. 
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four  days  after  an  injury,  with  great  swelling 
of  the  fore-arm,  evidently  depending  on  the 
formation  of  matter.  A  grating  sensation, 
perceived  on  rotating  the  hand,  together  with 
the  history  of  the  accident,  led  to  the  belief 
that  fracture  had  occurred.  She  died  of 
pyaemia  ;  and  then  it  was  discovered  that  a 
periosteal  abscess,  extending  from  the  shaft 
of  the  radius  into  the  wrist-joint,  had  so 
eroded  the  articular  cartilages  as  to  occasion 
the  sensation  of  crepitus. 

The  course  of  the  disease  is  usually  as 
follows :  it  commences  in  the  great  ma- 
jority of  cases  with  an  injury  of'  more  or 
less  severity,  occurring  to  a  person  gen- 
erally of  the   strumous   constitution,  at 
any  rate  a  weakly  person  ;  the  symptoms 
which  immediately  follow  the  injury  are 
usually  slight,  so  that  even  the  occurrence 
of  the  accident  is  perhaps  nearly  forgot- 
ten ;  then,  after  a  varying  lapse  of  time, 
probably   four   or  five    days,   symptoms 
occur  which  are  almost  invariably  attrib- 
uted at  first  to  diffuse  cellular  inflamma- 
tion, or  to  acute  rheumatism,  viz.,  rigors, 
pain  in  the  part,  and  an  ^edematous  angry 
swelling.     At  the  outset  the  diagnosis  is 
not  easy  ;  indeed,  before  suppuration  has 
occurred,  perhaps  no  certain  diagnosis  can 
be  made.     However,  as  respects  diffuse 
cellular    inflammation,    the'  age   of   the 
patient,  the   comparative   remoteness  of 
the  cause,  and  the  previous  immunity  of 
the  superficial  parts,  will  lead  to  a  suspi- 
cion of  the  nature  of  the  case,  which  will 
be  strengthened  when  the  inflammation 
is  seen  to  be  limited  to  the  section  of  the 
member  first  affected,  instead  of  passing 
the  joint,  and  spreading  up  the  limb,  as 
an  erysipelatous  affection   would   in  all 
likelihood  do,  and  will  be  converted  into 
certainty  by  the  discovery  of  deep-seated 
matter,  either  by  fluctuation,  or  on  punc- 
ture.    Fluctuation  cannot  always  be  de- 
tected, since  the  tension  of  the  membranes 
which  bind  down  the  pus,  and  the  tender- 
ness of  the  superficial  parts  combine  to 
oppose  its  discovery.     Exploratory  punc- 
tures, however,  should  never  be  neglected. 
If  the  disease  be  merely  superficial,  they 
can  do  no  harm  ;  and  it  is  of  vital  im- 
portance to  discover  early,  and  give  in- 
stant exit  to,  the  pus  before  it  has  dis- 
sected oft"  large  portions  of  the  periosteum, 
and  involved  the  death  of  a  great  part  of 
the  bone.     The  diagnosis  between  a  case 
of  this  sort  and  one  of  acute  rheumatism 
will  depend  upon  the  nature  and  history 
of  the  disease,  and  on   the   presence  or 
absence   of   constitutional  symptoms   of 
rheumatism,   or  rheumatic  affections  of 
remote  parts.     At  the  outset  of  the  case 
the  diagnosis  may  not  be  very  confident ; 
but  the  main  point  to  recollect  is,  that 
any  periosteal  affection,  if  acute,  is  liable 
to  run  early  into  suppuration,  and  that 
in   such   cases,   whatever   view  may   be 


taken  of  the  origin  of  the  disease, 
whether  it  is  to  be  considered  rheumatic 
or  otherwise,  the  local  treatment  is  far 
more  important  than  the  constitutional. 
What  Sir  P.  Crampton  says  of  the  acute 
periosteal  whitlow  applies  with  much 
greater  force  to  acute  periosteal  affec- 
tions of  the  larger  bones  :  "  there  are  few 
diseases  Where  art  can  do  so  much  and 
nature  so  little." 

If  the  disease  be  allowed  to  go  on  un- 
checked, the  whole  circumference  of  the 
limb  will  become  greatly  swollen  and 
osdematous,  usually  with  that  tense  glis- 
tening aspect  which  tells  of  subjacent 
suppuration.  The  patieiit  mostly  com- 
plains of  great  pain,  especially  acute  at 
night ;  he  loses  appetite  and  flesh  rapidly. 
Pyaemia  is  very  likely  to  occur,  and  many 
of  these  patients  die  of  it.  A  few  die  ex- 
hausted by  the  violence  of  the  action, 
and  by  the  profuse  suppuration.  If  the 
patient  survive,  and  the  abscess  do  not 
obtain  a  free  and  depending  opening  by 
timely  incisions,  it  will  burrow  among 
the  muscles,  and  ultimately  numerous 
openings  will  form,  exposing  necrosed 
bone.  The  dead  bone  appears  to  separate 
much  sooner  than  in  other  forms  of  ne- 
crosis, and  the  repair  to  be  proportionally 
active.  Thus,  in  an  adult,  almost  the 
entire  length  of  the  shaft  of  the  ulna  was 
thrown  off  and  removed  three  months  af- 
ter the  injury  which  led  to  the  complaint ; 
and,  even  at  that  date,  the  repair  appear- 
ed to  be  far  advanced.  In  less  acute 
cases,  where  only  a  portion  of  the  surface 
of  a  bone  is  involved,  the  disease  pursues 
the  ordinary  course  of  necrosis. 

The  subjects  of  this  affection  are  al- 
most always  young  persons,1  in  whom 
the  strumous  diathesis  is  well  pronounced, 
but  it  occurs  more  rarely  in  healthy  sub- 
jects about  the  age  of  puberty,  or  even 
earlier  ;  and  some  cases  are  observed  (as 
the  one  to  which  allusion  has  just  been 
made)  in  adults  of  impaired  constitution 
and  dissipated  habits. 

The  bone  affected  is,  in  the  great  ma- 
jority of  cases,  the  femur  or  tibia  ;  and  it 
is  no  doubt  in  consequence  of  the  great 
size  of  these  bones,  and  the  severe  effects 
which  always  attend  upon  a  large  abscess 
situated  below  the  fascia,  that  the  disease 


1  Chassaignac  says  that,  out  of  eleven 
cases,  only  one  had  passed  the  seventeenth 
year,  and  was  below  twenty-one ;  and  one 
was  only  eleven  months  old.  In  the  Path. 
Soc.  Trans.,  vol.  vi.,  p.  284,  a  well-marked 
instance  is  recorded  at  the  age  of  eleven  days. 
A  circumstance  which  seems  to  testify  to  the 
effect  of  a  constitutional  predisposition  is 
mentioned  by  Chassaignac,  viz.,  that  in  some 
cases  several  acute  periosteal  abscesses  have 
been  present  in  the  same  subject.— -Mem.  de 
la  Soc.  de  Chir.,  vol.  iv.,  pp.  2S6-87. 
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is  so  fatal.  But  reference  has  already 
been  made  to  two  cases  in  which  the  bones 
of  the  fore-arm  were  attacked  ;  and  any 
of  the  long  bones  may  be  the  seat  of  the 
disease,  and  not  unfrequently-  is  so.  The 
flat  and  irregular  bones  are  more  rarely 
affected;  but  Sir  P.  Crampton's  case1  is 
well  known,  in  which  an  acute  abscess 
formed  beneath  the  periosteum  of  the 
bones  of  the  nose  and  cranium  on  both 
sides.  A  well-marked  instance  of  acute 
periosteal  abscess  of  the  sternum  is  de- 
scribed in  the  Path.  Soc.  Trans.,  vol.  xv., 
p.  181,  and  another  less  clearly  described, 
but  probably  of  the  same  nature,  in  vol. 
iv.,  p.  61,  of  the  same  series. 

The  treatment  of  acute  periosteal  ab- 
scess is  a  matter  of  the  greatest  import- 
ance, as  it  is  only  by  vigorous  measures 
that  so  rapid  and  dangerous  an  affection 
can  be  relieved.  Among  these  measures, 
the  first  and  most  important  is  to  make 
timely  and  sufficient  incisions  into  the 
swelling.  If  doubts  exist  as  to  the  na- 
ture of  the.  swelling,  or  as  to  the  situation 
of  the  pus,  they  will  be  settled  by  the 
grooved  needle ;  but  even  if  no  pus  be 
found,  it  is  better  in  any  case  of  acute 
periosteal  inflammation,  where  the  pain 
is  great,  to  make  an  incision  down  to  the 
bone  in  the  part  to  which  such  pain  is  re- 
ferred. In  children,  it  will  be  advisable 
to  administer  chloroform  before  commenc- 
ing the  examination  when  the  affection  is 
deep-seated. 

Periostitis  sometimes  occurs  in  a  sub- 
acute form  marked  by  rapid  swelling 
around  the  bone,  and  by  a  certain  amount 
of  aching  pain,  but  without  the  severe 
constitutional  symptoms  Avhich  accom- 
pany the  graver  disease.  Incisions  should 
not  be  made  in  these  cases,  unless  the 
surgeon  is  sure  that  matter  has  already 
formed.  The  free  application  of  leeches 
and  local  warmth  will  often  obviate  sup- 
puration ;  and  many  surgeons  have  much 
confidence  in  iodide  of  potassium  in  full 
doses,  as  a  remedy  in  this  sub-acute  form 
of  the  disease. 

During  the  acute  stage  of  a  periosteal 
abscess,  free  exit  having  been  obtained 
for  the  matter,  the  patient  must  be  treat- 
ed on  general  principles  ;  no  special  in- 
ternal treatment  is  necessary  for  the  affec- 
tion of  the  bone.  The  indications  are,  to 
allay  pain,  to  support  the  strength,  and  to 
avoid,  if  possible,  the  constitutional  affec- 
tion which  leads  to  pysemia.  The  last  is 
the  most  important  of  all ;  patients  sel- 
dom die  of  the  "  surgical  fever,"  so-called, 
Which  is  usually  present ;  they  seldom  die 
of  the  exhaustion  of  the  discharge;  but 
they  die  by  pyrcmia  in  a  large  percentage 
of  the  cases.  How  great  the  mortality  is, 
it  would  be  difficult  to  say,  since  the  dis- 


1  Dnblm  Hospital  Reports,  loc.  cit. 


ease  is  not  generally  recognized  in  our 
hospital  nomenclature  ;  but  out  of  a  com- 
paratively small  number  of  cases  which 
have  occurred  during  the  last  few  years 
in  the  surgical  wards  of  St.  George's 
Hospital,  a  very  large  ^proportion  have 
died  of  pysemia.  Pree  and  early  inci- 
sions give  the  patient  the  best  chance  of 
escaping  this  fatal  complication.  No  fear 
need  be  entertained  of  decomposition  of 
the  pus  from  the  admission  of  air.  In 
fact,  pus  which  is  confined  over  a  bone  in 
an  acute  inflammatory  disease,  will  prob- 
ably be  already  sufficiently  putrid.  The 
openings  should  at  first  be  made  in  as  de- 
pending a  position  as  possible,  and  they 
should  be  so  free  as  to  preclude  all  risk  of 
their  closing  again.  After  the  opening 
of  the  abscess,  free  stimulation  is  gene- 
rally, if  not  always,  necessary.  The  pa- 
tient will,  perhaps,  be  unable  at  first  to 
take  solid  nourishment,  since  these  affec- 
tions are  generally  attended  with  severe 
fever ;  but  as  soon  as  the  evacuation  of 
the  matter  has  removed  some  part  of  the 
irritation,  his  appetite  will  probably  re- 
turn. 

In  abscesses  which  are  at  once  deeply 
seated  and  small,  it  may  sometimes  be 
advisable  to  use  a  drainage-tube  ;  but  in 
most  cases  the  collection  of  matter  is  too 
extensive  to  allow  of  this  treatment  being 
beneficially  adopted,  at  any  rate  till  a 
later  period  of  the  case,  when  the  abscess 
is  contracting  and  the  incisions  show  a 
tendency  to  close.  In  the  memoir  of  M. 
Chassaignae,  already  referred  to,  the  au- 
thor speaks  highly  of  the  advantage  of 
injections  of  very  dilute  hydrochloric  acid, 
which  have  the  effect,  according  to  him, 
not  only  of  cleansing  the  suppurating 
cavity,  but  also  of  hastening  the  removal 
of  superficial  exfoliations  by  dissolving 
the  dead  bone. 

If  the  patient  has  survived  the  acute 
stage  of  the  disease,  the  abscess  may  long 
remain  in  a  chronic  condition,  exposing 
the  bone.  In  the  more  favorable  cases, 
the  outer  shell  only  of  the  latter  has  per- 
ished ;  while  in  the  most  severe,  the  entire 
shaft,  separated  from  the  epiphyses,  may 
come  away  in  a  mass ;  or  even  the 
epiphyses  themselves  may  share  in  the 
destruction,  though  that  is  not  often  the 
case.  The  treatment  of  these  sequelae  of 
diffuse  periostitis  will  be  spoken  of  in  the 
section  on  Necrosis,  where  also  will  be 
found  discussed  the  subject  of  subperios- 
teal resection  for  acute  disease. 

Ostco-myclitis.  —  Diffuse  inflammation, 
and  suppuration,  in  the  cancellous  tissue, 
an  affection  to  which  Prench  pathologists 
have  given  the  name  of  "osteo-myelitis,'7 
is  more  frequently  recognized  in  post- 
mortem examinations  than  at  the  bedside 
of  the  patient.    The  more  acute  and  more 
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extensive  cases  of  this  affection  are  closely 
allied  to  pyaemia,  and  are  usually,  or  at 
any  rate  veiy  frequently,  followed  by  that 
mode  of  death.  It  bears  the  same  rela- 
tion to  the  medullary  tissue  as  the  com- 
plaint just  spoken  of  does  to  the  perios- 
teum ;  •  but  the  difference  in  character 
between  the  periosteum  and  the  medullary 
tissue,  the  latter  being  so  much  more  rich 
in  vessels,  especially  in  large  patulous 
venous  channels,  gives  to  osteo-myelitis  a 
gravity  even  beyond  that  of  diffused  peri- 
ostitis. It  is  well  known  how  often  diffuse 
suppuration  is  found  in  the  diploe'  of  the 
cranium  after  scalp-wounds,  and  how  the 
"  puffy  tumor  of  Pott"  is  frequently  only 
the  sign  of  such  suppuration  ;  and  further, 
in  what  a  large  percentage  of  such  cases 
evident  pyaemia  is  found.  It  is  probable 
that  in  all  these  cases  the  external  table 
of  the  bone  has  been  wounded,  and  the 
diploe  thus  exposed ;  in  fact,  the  only 
known  cause  of  osteo-myelitis  is  a  wound 
which  exposes  the  cancellous  interior,1  or 
an  injury  to  the  interior  of  the  bone,  per- 
haps unaccompanied  by  external  wound, 
as  in  fracture.  It  is  a  frequent  cause  of 
death  after  amputations  and  other  surgi- 
cal operations  in  which  bone  is  divided. 

When  a  bone  is  examined  in  which 
osteo-myelitis  has  run  an  acute  course, 
the  cancelli  are  found  loaded  with  pus, 
and  the  medullary  tissue  usually  injected 
and  often  sprinkled  with  ecchymoses  ;  the 
periosteum  also  is  often  in  the  course  of 
separation  from  the  bone ;  but  the  bony 
tissue  itself  does  not  generally  show  any 
appreciable  change.  In  the  larger  bones 
the  disease  usually  terminates  fatally  at 
this  stage  ;  but  should  the  patient  survive, 
the  pus  may  penetrate  into  neighboring 
parts,  most  probably  into  the  nearest 
joint,  or  central  necrosis  may  result. 

Specimens  to  show  either  of  these  .termina- 
tions are  not  wanting  in  onr  pathological  col- 
lections. Thus,  in  the  Maiseum  of  St.  Bar- 
tholomew's Hospital  there  is  a.  beautiful 
specimen2  of  inflamed  and  thickened  medul- 
lary membrane  of  the  humerus,  which  shows, 
as  a  consequence  of  the  inflammation,  a  por- 
tion of  cancellous  tissue  exfoliated  and  lying 
loose  in  the  medullaiy  canal.  A  long  fistula 
leads  through  the  tube  of  the  bone  into  the 
elbow-joint.  The  same  museum  possesses 
another  specimen,3  in  which  acute  diffused 
suppuration,  spreading  through  the  tissues 
of  many  of  the  long  bones,  has  caused  abscess 
in  the  knees  and  ankles  on  both  sides. 

1  Unless  the  infection  of  constitutional 
syphilis  should  be  added.  See  infra,  on 
Syphilis  in  Bone. 

»  Series  i.,  No.  207. 

8  Ibid.,  No.  195.  See  also  No.  104,  a  prepa- 
ration in  which  the  whole  of  the  inner  portion 
of  the  os  calcis  is  separating  from  its  outer 
wall,  as  a  consequence  of  diffused  suppuration 
through  its  cancelli. 


The  symptoms  of  this  grave  affection 
are  exceedingly  obscure  :  it,  like  other 
extensive  and  acute  affections  of  bones,  is 
often  accompanied  by  diffuse  inflamma- 
tion of  the  soft  parts,  which  then  masks 
the  deeper  affection.  Rigors  and  general 
fever  always  mark  the  onset  of  acute 
osteo-myelitis,  but  the  only  known  special 
symptom  of  the  disease  in  the  bone  is  the 
separation  or  recession  of  the  periosteum 
from  it,  accompanying  diffused  pain  in 
the  bone,  and  not  caused  by  effusion  on 
the  external  surface  of  the  latter.  After 
amputations,  a  prominent  fungous  mass 
is  often  seen  projecting  from  the  end  of 
the  bone,  and  proves  the  existence  of  a 
certain  extent  of  inflammation  of  the 
medullary  tissue  ;  but  this  need  not  neces- 
sarily have  affected  the  bone  so  exten- 
sively as  to  deserve  the  name  of  osteo- 
myelitis ;  in  fact,  that  affection  is  seldom 
recognized  before  death.1 

To  obviate  the  formidable  dangers,  and 
the  extensive  disintegration  of  parts  con- 
nected with  osteo-nryelitis,  it  is  justifiable 
in  any  case  where  pain  in  the  bone,  ac- 
companied with  the  ordinary  symptoms 
of  acute  suppuration  (rigors,  fever,  etc.), 
but  without  signs  of  external  or  periosteal 
mischief,  induces  a  reasonable  suspicion 
of  this  affection,  to  expose  the  surface  of 
the  bone  by  a  free  incision.  Should  the 
periosteum  be  found  separated,  or  even 
separating,  from  the  bone,  the  diagnosis 
of  diffused  suppuration  in  the  cancelli  will 
be  rendered  highly  probable.  When  this 
separation  of  the  periosteum  has  pro- 
ceeded to  any  great  extent,  amputation  of 
the  member,  or  excision  of  the  diseased 
bone,  is  certainly  indicated.  It  should  be 
remembered  that  the  disease  is  a  rapid 
one,  the  fatal  complications  of  internal 
phlebitis  and  pysemia  imminent ;  and 
therefore  treatment,  to  be  effectual,  must 
be  adopted  early.  Medicine,  as  might  be 
expected,  has  little  effect  on  the  disease  ; 
but  the  fever  which  accompanies  it  should, 
of  course,  be  treated  on  the  ordinary  prin- 
ciples. In  deciding  on  the  question  of 
removing  the  diseased  bone  (an  operation 

1  If  after  an  amputation  acute  osteo-myelitis 
be  suspected,  the  surgeon  can  establish  his 
diagnosis  by  putting  the  patient  under  chlo- 
roform, and  ascertaining  by  means  of  the 
probe  that  the  whole  medullary  tissue  is 
broken  up  for  a  considerable  distance,  as  well 
as  the  small  portion  which  is  projecting  out 
of  the  wound.  See  Fayrer,  in  Indian  Annals 
of  Med.  Science,  Oct.,  1865.  "  The  symptoms 
of  acute  osteo-myelitis  are  pain  in  the  part, 
cedema,  and  swelling  extending  down  the 
limb;  general  fever,  with  quick  pulse,  and 
increased  temperature,  and  more  especially 
the  recession  of  the  soft  parts,  including  the 
periosteum,  from  the  bone,  which  is  then  left 
denuded  at  the  bottom  of  the  wound." — St. 
George's  Hospital  Reports,  vol.  i.,  p.  156. 


130 


DISEASES    OF    THE    BOXES. 


which  would  in  ordinary  cases  be  held  to 
he  contra-indicated  if  pyaemia  had  set  in), 
it  should  not  be  forgotten  how  much  the 
early  symptoms  of  systemic  infection  re- 
semble those  of  typhoid  fever ;'  so  that 
it  may  be  proper  in  doubtful  cases  to  give 
the  patient  the  benefit  of  the  doubt,  and 
attempt  to  relieve  him  from  the  source  of 
irritation. 

In  chronic  osteo-myelitis  the  removal  of 
the  limb  is  frequently  successful  in  afford- 
ing the  patient  relief  from  an  abiding 
source  of  irritation,  which  will  at  length 
otherwise  prove  fatal  ;  but  when  this 
affection  is  limited  to  a  portion  only  of  the 
bone,  the  expectant  treatment  is  indi- 
cated, and  the  patient  may  recover  after 
the  extraction  of  a  sequestrum.2 

[Demarquay  has  a  paper  on  Osteo-mye- 
litis in  the  Archives  Generates  de  Mecle- 
cine,  Sept.,  1872,  which  is  chiefly  devoted 
to  showing  the  close  connection  between 
this  disease  and  pyaemia,  and  its  allied 
conditions  of  systemic  poisoning.  Dr. 
H.  Allen,  Am.  Journ.  of  Med.  Sciences, 
Jan.,  1865,  shows  from  a  careful  study 
of  a  considerable  number  of  cases  that 
osteo-myelitis  is  not  unfrequently  the  re- 
sult of  wounds  where  no  bone  has  been 
injured,  and  also  that  this  disease  often 
exists  when  no  symptom  has  announced 
its  presence  during  life. 

Dr.  John  A.  Lidell,  of  New  York, 
gives  a  very  complete  account  of  this  dis- 
ease, founded  upon  his  large  experience 
during  the  War  of  the  Rebellion.  After 
a  sketch  of  the  anatomy  of  bone,  in  which 
he  emphasizes  the  fact  that  the  common 
notion  of  an  endosteal  membrane  corres- 
ponding to  the  periosteum  is  erroneous, 
and  that  the  medulla  is  a  homogeneous 
substance  filling  and  in  direct  contact 
with  the  bone  cavities,  he  goes  on  to  di- 
vide the. disease  into  two  forms,  the  acute 
and  the  chronic.  The  acute  is  character- 
ized by  a  sudden  pain  or  aching  in  the 
bone,  followed  quickly  by  great  constitu- 
tional disturbance,  rapidly  failing  strength, 
and  often  death,  within  a  few  days,  from 
asthenia.  The  causes  of  this  formidable 
disease  are,  first,  and  most  important,  that 
peculiar  combination  of  unfavorable  cir- 
cumstances which  we  call  hospitalism, 
and  which  surely  develops  itself  when 
large     numbers     of    wounded    men    arc 


1  See  vol.  i.,  p.  546. 

2  I  would  refer  on  the  subject  of  chronic 
and  acute  osteo-myelitis,  to  the  well-known 
paper  by  M.  J.  Roux,  read  before  the  Acade- 
mie  Imp.  de  Med.,  and  to  the  criticisms  of  M. 
Legouest,  M.  Larrey,  and  others  on  it,  which 
are  to  found  in  the  Society's  Bulletin  for 
1859—60,  vol.  xxv. ;  to  a  paper  by  Mr.  Long- 
more,  in  Med.-Chir.  Trans.,  vol.  xlviii.  ;  and 
to  one  by  myself,  in  St.  George's  Hospital  He- 
ports,  vol.  i.,  quoted  above. 


crowded  together.  Secondly,  this  first 
great  cause  acts  chiefly  upon  open  wounds 
of  bone,  as  compound  fractures,  amputa- 
tions in  continuity,  etc.  Concussion  and 
contusion  of  bone  may  sometimes  give 
rise  to  the  affection  when  no  open  wound 
exists.  The  lodgment  of  a  foreign  body, 
particularly  in  the  medullary  cavity, 
syphilis,  scrofula,  and  scurvy,  all  favor  its 
occurrence,  and  the  painful  jolting  and 
bruising  which  accompanies  transporta- 
tion is  believed  very  often  to  light  up  the 
disease  in  injuries  which  mightf  otherwise 
have  escaped. 

The  symptoms  of  osteo-myelitis  are : — 

I.  Pain,  generally  severe,  accompanied 
by  deep  aching,  which  continues  day  and 
night,  often  with  a  feeling  as  if  the  bone 
were  being  broken  or  crushed.  This  pain 
is  not  relieved  by  incisions  through  the 
periosteum. 

II.  Local  heat,  which  is  not  stated  to 
attain  any  remarkable  degree  by  the  ther- 
mometer, and  which  is  soon  followed  by 

III.  Swelling  of  the  soft  parts  around 
the  bone  which  is  the  seat  of  the  disease. 
This  swelling  is  a  firm  brawny-feeling 
oedema,  which  pits  upon  pressure,  and  of- 
ten presents  a  well-defined  and  abrupt 
edge,  which  seems  to  mark  the  extent  to 
which  the  bone  inflammation  has  reached, 
and  when  well  marked  is  considered  a 
diagnostic  sign  of  great  value. 

IV.  Some  redness  is  observed  on  the 
surface  of  the  diseased  region,  though 
this  sign  is  sometimes  absent. 

V.  The  pus  becomes  thin,  acrid,  sani- 
ous,  and  mixed  with  oil  globules  in  abund- 
ance. If  the  discharge  had  become  abund- 
ant before  the  disease  commenced  it  is 
noticed  that  it  rapidly  diminishes  in  quan- 
tity and  often  ceases  altogether.  As  the 
disease  advances,  the  ill-conditioned  dis- 
charge again  becomes  profuse,  and  has  a 
fetid  or  putrid  odoi\ 

YI.  If  the  opening  into  the  medullary 
canal  is  visible,  there  can  often  be  seen 
protruding  from  it  a  mushroom-shaped 
growth  of  granulations,  which  increase 
very  rapidly  and  soon  break  down  into  a 
gangrenous  detritus. 

VII.  The  periosteum  peels  very  easily 
from  the  neighboring  bone-surfaces,  and 
seems  to  be  separated  from  them  either  by 
a  layer  of  pus  or  of  fibrinous  exudation 
about  to  break  down  into  pus.  The  diag- 
nosis is  not  difficult  when  the  injured  bone 
can  be  easily  inspected,  but  is  often  ex- 
ceedingly obscure  when  the  diseased  part 
is  concealed  from  view. 

With  the  local  signs  above  described, 
the  general  signs  of  constitutional  irrita- 
tion are  early  and  strongly  developed. 
Fever,  rather  of  an  asthenic  type,  with 
delirium,  stupor,  rapid  failure  of  heart 
power,  and  utter  prostration  of  muscular 
strength,   sometimes  hurry  on  to  death 
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within  a  few  hours  of  the  commencement 
of  the  disease,  or  instead  of  thus  suddenly 
overwhelming  the  powers  of  life,  they 
may  be  prolonged  and  merge  into  the 
more  characteristic  signs  of  pyaemia  or 
septicsemia,  with  which  the  fatal  cases 
are  almost  uniformly  complicated. 

The  pathological  anatomy  of  osteo- 
myelitis presents  three  distinct  stages, 
spoken  of  as  carnification  or  hepatization, 
suppuration,  and  gangrene. 

1st.  The  stage  of  carnification  shows 
the  marrow  of  a  bone  more  deeply  red 
than  normal,  and  decidedly  increased  in 
the  solidity  of  its  feel.  The  increased 
color  is  due  partly  to  a  rapid  formation  of 
new  marrow  cells,  which  displace  the  fat, 
and  partly  to  the  increase  in  size  of  the 
vessels  of  the  part  which  send  a  larger 
amount  of  blood  into  its  tissue.  From 
these  dilated  vessels  we  have  the  extrava- 
sations of  blood  which  are  often  seen  to 
stud  the  medulla  as  it  were  with  a  series 
of  medullary  apoplexies.  The  increased 
density  is  explained  by  the  formation  of 
fibrous  tissue  through  the  affected  medulla, 
or  perhaps  also  by  the  sclerosis  of  the  in- 
tercellular substance.  In  some  prolonged 
and  less  severe  cases,  a  certain  amount  of 
bony  deposit  takes  place,  sometimes  al- 
most fitting  the  medullary  cavity. 
2d.  The  stage  of  suppuration  very 
I  much  resembles  the  second  stage  of  pneu- 
i  monia.  The  red  and  indurated  medulla 
becomes  softened  and  of  a  yellowish  color. 
This  is  due  to  the  gradual  transformation 
i  of  the  cells  into  pus,  which  at  first  infil- 
trates the  tissues  irregularly,  then  begins 
to  collect  into  small  purulent  foci,  which 
I  by  their  coalescence  form  abscesses. 
"  These  in  their  turn  extend,  and  destroy- 
ing more  or  less  completely  the  medullary 
substance,  fill  the  bone-cavities  with 
pus,  the  pus  now  being  found  in  direct 
contact  with  the  denuded  bone-tissue. 
This  exposure  is  followed  almost  of  neces- 
sity by  a  necrosis,  the  consequences  of 
which  are  so  serious  that  the  original  dis- 
ease is  sometimes  lost  sight  of  in  view  of 
the  disasters  which,  perhaps,  have  fol- 
lowed at  a  considerable  interval  the  earlier 
signs  of  osteo-myelitis. 

3d.  The  last  stage  in  the  pathological 

changes  in  this   disease  is  gangrene   of 

the  medulla.     This  is  not  a  common  ter- 

i    mi  nation  of  the  affection,  it  belongs  to  the 

i   most  acute  and  severe  cases,  and  prob- 

■  ably  would  be  most  often  found  in  pa- 
I  tients  who  have  been  already  depressed 
I  by  exposure  to  unfavorable  hygienic  sur- 
)  round ings.  In  these  cases  the  marrow  is 
1  found  to  have  undergone  a  change  of 
i  color  from  the  red  or  yellow  to  a  brownish 
1  black  ;  the  tissue  is  entirely  broken  down, 
i  and  hangs  from  the  openings  in  the  form 

■  of  shreds  of  putrid  detritus.  The  whole 
i    medulla  may  rapidly  give  way  to  this 


fatal  change,  and  of  course  we  should 
have  here  a  cause  of  necrosis  more  potent 
than  mere  suppuration,  however  exten- 
sive. 

Osteo-myelitis  sometimes  terminates  in 
recovery.  Most  recent  writers,  Pirogoff 
in  particular,  recognize  this  fact.  It 
seems  to  be  the  less  acute  cases,  and  those 
which  with  a  short  acute  stage  merge 
into  the  sub-acute  and  chronic  conditions 
which  offer  most  chances  of  recovery. 
The  severe  and  acute  cases  are  almost 
uniformly  fatal.  It  has  already  been 
stated  that  necrosis  may  be-  produced 
when  destruction  of  medulla  has  largely 
occurred.  This  necrosis  is  of  the  kind 
which  is  termed  central,  involving  the 
inner  lamella  of  the  bone  looking  toward 
the  medullary  cavity,  and  forming  a  tubu- 
lar sequestrum  which  is  imprisoned  in  the 
thickened  and  vascular  bone-tissue  which 
surrounds  it.  That  this  disease  is  some- 
times the  cause  of  these  tubular  seques- 
tra cannot  be  questioned.  That  it  is 
usually  such  a  cause  may  I  think  be 
doubted.  I  feel  quite  sure  that  such 
tubular  sequestra  are  commonly  produced 
in  a  very  different  way,  and  are  in  the 
majority  of  instances  entirely  independent 
of  precedent  osteo-myelitis  (see  note  in 
chapter  on  necrosis). 

As  a  consequence  of  osteo-myelitis  we 
may  also  have  osteoporosis  and  caries,  and 
in  a  certain  number  (about  one  in  ten) 
the  morbid  action  extends  to  the  nearest 
joint,  producing  severe,  often  destructive 
arthritis.  There  seems  to  be  also  an  un- 
explained tendency  to  thrombosis  of  the 
veins  leading  from  the  inflamed  region. 
About  14  per  cent,  of  the  cases  observed 
by  Dr.  Lidell  showed  this  peculiarity 
more  or  less  distinctly,  and  in  about  35 
per  cent,  of  the  whole  number  of  cases 
pysemia  was  developed.  All  the  pysemic 
cases  died.  Of  all  his  cases,  fifty-one  in 
number,  thirty  proved  fatal. 

In  speaking  of  treatment,  Dr.  Lidell 
very  justly  places  the  hygienic  care  of  the 
patient  in  the  foremost  place.  Everything 
that  can  be  done  to  distribute  wounded 
men,  and  to  give  them  the  purest  possi- 
ble atmosphere,  tends  directly  to  prevent 
the  disease,  and  to  increase  the  propor- 
tion of  cures  ;  with  regard  to  medicinal 
treatment  and  topical  management,  noth- 
ing very  new  is  advanced.  In  respect  to 
operative  treatment,  free  incisions  down 
to  the  bone  are  advised  in  suitable  cases, 
and  where  there  is  indication  that  matter 
is  pent  up  in  the  medullary  cavity  tre- 
phining is  recommended.  Dr.  Lidell 
recommends  amputation  in  the  sub-acute 
and  chronic  forms,  as  more  likely  to  save 
life  than  when  the  operation  is  performed 
in  acute  cases.  He  brings  evidence  to 
show  that  amputation  in  continuity  is  a 
dangerous  and  uncertain  procedure,  and 
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recommends  that  disarticulation  should 
always  have  a  preference  over  any  section 
of  the  diseased  bone,  however  localized 
the  inflammation  of  the  marrow  may  be 
supposed  to  be. 

The  association  of  this  formidable  dis- 
ease with  pyaemia  is  so  frequent  and  so  close 
that  some  have  regarded  them  as  identical. 
This  erroneous  view  has  doubtless  been 
suggested  by  the  fact  that  most  of  the 
fatal  cases  are  accompanied  by  phlebitis 
of  the  neighboring  veins,  the  larger  trunks 
being  involved  as  well  as  the-  smaller  ves- 
sels in  the  immediate  vicinity  of  the  dis- 
ease. This  phlebitis  partakes  of  the  ill 
behavior  of  the  bone  inflammation,  the 
veins  being  found  distended  with  a  plastic 
fibrin  often  putrid,  or  with  an  equal  quan- 
tity of  ill-conditioned  pus.  That  this 
phlebitis  is  an  essential  feature  of  oste- 
myelitis  has  not  been  proved.] 

Chronic  abscess. — Limited  suppuration, 
or  abscess  in  the  cancellous  tissue,  is  an 
affection  which  is  fortunately  far  more 
easily  recognized,  and  far  more  under  the 
control  of  surgery,  than  osteo-myelitis. 
It  hardly  needs  to  be  said  that  this  con- 
dition of  bone  was  first  discovered  and  de- 
scribed by  Sir  B.  Brodie.1  The  symptoms 
are  not  always  very  clear,  but  a  careful 
study  of  the  case  seldom  fails  to  establish 
the  correct  diagnosis.  The  seat  of  the 
disease  is  almost  always  the  articular  ex- 
tremity of  the  bones  which  form  one  of 
the  great  joints, — knee,  ankle,  or  elbow. 
The  tibia  is  more  frequently  affected  than 
any  other  bone,  and  usually  at  its  upper 
end.  Chronic  abscess  may,  however, 
occur  in  any  situation.2  The  abscess  is 
almost  always  situated  on  the  superficial 
side  of  the  bone,  and  is  probably  occa- 
sioned, inmost  cases,  by  external  violence, 
or  other  causes,  acting  on  that  surface  ; 
but  the  history  is  often  obscure,  in  conse- 
quence of  the  chronic  nature  and  insidi- 
ous progress  of  the  malady.  The  disease 
is  said  to  be  more  frequent  in  England 
than  on  the  continent  of  Europe.3 

The  symptoms  are,  a  dull  aching  pain 
in  the  part,  often  worse  at  night  than 
during  the  day,  liable  also  to  other  re- 
missions and  exacerbations,  and  increased 
by  exercise  or  pressure.  In  most  cases 
the  bone  is  especially  tender  at  one  par- 
ticular spot,  where  the  abscess  has  ad- 
vanced nearest  to  the  surface,  and  there 
is  slight  tumefaction  of   the   soft  parts 

1  Lectures  on  Pathology  and  Surgery,  ed. 
'  1846,  p.  395. 

2  In  the  Museum  of  St.  Thomas's  Hospital 
there  are  examples  in  the  body  of  a  rib,  in 
the  clavicle,  and  sternum.  Series  C,  Nos. 
84,  842,  85. 

3  Mr.  A.  Bruce,  in  Med.  Times  and  Gazette, 
1868,  vol.  i.,  p.  297. 


over  it.  Sometimes,  but  not  always,  a 
little  enlargement  of  the  bone  itself  may 
be  made  out.  There  is  perhaps  nothing 
very  characteristic  in  these  symptoms 
taken  separately,  or  on  a  first  examina- 
tion ;  but  the  persistence  of  the  whole 
assemblage  of  them  for  a  considerable 
period  of  time,  and  in  spite  of  judicious 
treatment,  directed  to  subdue  an  inflamed 
condition  of  the  bone,  will  be  reasonable 
ground  for  the  diagnosis  of  chronic  ab- 
scess, and  more  especially  if  the  neighbor- 
ing joint  be  unaffected.  The  localized, 
and  very  circumscribed,  tenderness  is 
perhaps,  when  well  marked,  the  most 
unmistakable  symptom. 

The  condition  of  the  diseased  bone  tes- 
tifies very  clearly  to  the  nature  of  the 
morbid  process,  so  that  few  museums  are 
without  some  of  these  preparations.  The 
following  is  Sir  B.  Brodie's  description  of 
the  first  preparation  wdiich  he  dissected  :' 
;'  The  lower  end  of  the  tibia  is  enlarged, 
and  the  surface  presents  marks  of  great 
vascularity.  The  bone  in  the  preparation 
is  divided  longitudinally,  and  just  above 
the  articulating  surface  there  is  a  cavity 
as  large  as  a  small  chestnut.  This  cavity 
was  filled  with  dark-colored  pus.  The 
inner  surface  of  it  is  smooth.  The  bone 
immediately  surrounding  it  is  harder  than 
natural." 

If  the  case  be  allowed  to  proceed  beyond 
this  stage,  serious-  and  frequently  fatal 
mischief  may  ensue  from  the  extension  of 
the  abscess  into  the  neighboring  joint. 
Before  this  event  occurs,  however,  the 
patient  may  be  much  inconvenienced  by 
repeated  attacks  of  swelling  and  pain  in 
the  joints  when  he  attempts  to  use  the 
limb,  the  effects  of  slight  synovial  inflam- 
mation set  up  by  the  neighboring  abscess. 
Best  and  cold  applications  will  generally 
remove  these  symptoms,  but  011I3-  to  recur 
as  soon  as  the  patient  again  attempts  to 
move  about.  On  the  cure  of  the  abscess 
they  will  immediately  and  permanently 
disappear.  When  the  abscess  has  burst 
into  the  joint  the  affection  of  the  bone 
becomes  merged  into  the  more  serious 
injury  to  the  articulation. 

[The  chronic  disease  thus  described  is 
perhaps  the  most  common  form  of  bone 
abscess,  but  a  certain  number  of  cases 
present  some  features  entirely  differing 
from  those  above  described.  These  cases 
are  at  the  onset  acute,  and  suppuration 
takes  place  rapidly,  with  great  local  sufler- 
ing  and  severe  constitutional  disturbance. 
The  pus  very  soon  perforates  the  compact 
tissue  enclosing  it,  and  is  discharged  on 
the  surface,  to  the  temporary  relief,  but 
not  to  the  permanent  improvement  of  the 


'  Op.  cit.,  p.  397.  The  original  prepara- 
tion is  in  the  Museum  of  St.  George's  Hospital, 
series  ii.,  30. 
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condition  of  the  part.  The  opening  not 
heing  free,  and  perhaps  not  direct,  accu- 
mulations take  place,  provoking  fresh 
inflammation,  increasing  suppurative  ac- 
tivity, involving  new  portions  of  the 
cancellous  structure,  and  opening  at  new 
points  on  the  surface,  and  in  this  way  a 
disease  acute  in  its  essential  elements,  by 
frequent  repetition,  leaves  a  condition  of 
chronic  disorganization  which  I  have  ven- 
tured to  term  ' '  Chronic  Sinuous  Abscess. ' ' 
This  disease,  when  it  has  existed  for  a 
long  period  and  after  many  attacks  of  in- 
flammation and  suppuration,  may  cease 
to  show  any  signs  of  active  inflammation, 
and  leave  the  part  in  a  condition  in  which 
it  is  perforated  by  three,  four,  or  more 
sinuses,  generally  all  communicating  with 
one  another  through  a  central  cavity  or 
chamber  which  marks  the  position  of  the 
original  abscess.  From  these  cavities  is 
discharged  a  little  thinnish  pus  varying 
somewhat  in  amount  and  appearance.  In 
these  cases  it  would  seem  as  if  active 
disease  had  ceased  because  the  cancellous 
tissue  was  all  used  up  in  the  morbid  pro- 
i  cesses,  or  had  become  so  much  consoli- 
•  dated  by  frequent  attacks  as  to  be  no 
longer  prone  to  take  on  inflammatory 
action.  In  this  condition  the  disease 
may  last  for  years,  the  diseased  bone 
becoming  a  purely  local  disorder,  not  in- 
fluencing the  general  health,  and  not 
itself  showing  any  disposition  towards 
either  extension  or  cure.  The  use  of  the 
limb  may  be  measurably  regained,  and 
thus  the  patients  are  sometimes  willing  to 
endure,  for  an  indefinite  period,  a  com- 
plaint which  only  occasionally  inflicts 
severe  suffering  upon  them,  and  which 
their  long  experience  with  the  disease  has 
taught  them  to  regard  without  apprehen- 
sion. Two  of  my  cases  had  lasted,  one  15 
and  the  other  16  years  at  the  time  of 
operation,  a  longevity  which  certainly 
argues  badly  for  any  hope  of  spontaneous 
cure.  The  reason  of  this  unusual  obsti- 
nacy is  doubtless  to  be  found  in  the  in- 
direct and  therefore  imperfect  evacuation 
of  the  contents  of  the  cavities,  the  sluggish 
character  of  the  actions  after  the  acute 
stage  has  subsided,  and  the  unyielding 
character  of  the  abscess  walls,  which  per- 
mits no  approximation  of  the  granulating 
surfaces  to  one  another.  This  local  ex- 
planation of  the  intractability  of  these 
cases  seems  confirmed  by  the  fact  that 
there  is  usually  no  general  condition  on 
v  which  they  may  be  supposed  to  depend. 
1  The  patients  are  mostly  vigorous  young 
I  persons  in  whom  no  syphilitic,  strumous, 
or  other  constitutional  vice  can  be  de- 
l  tected,  and  in  whom  local  actions  would 
I  be  likely  to  be  healthful  and  reparative  ; 
!  and  it  is  still  further  strengthened  when 
1  we  notice  that,  although  the  persevering 
use  of  internal  remedies  produces  no  ap- 


preciable good  effect,  yet  the  moment  the 
local  conditions  are  improved  by  appro- 
priate operation,  healthy  repair  begins 
and  goes  on  rapidly  to  a  sound  and  per- 
manent cure.  A  single  case  will  illustrate 
the  disease  sufficiently. 

G.  B.,  set.  19,  entered  the  N.  Y.  Hospital 
in  Nov.,  1857,  with  a  diseased  condition  of 
left  tibia,  dating  about  14  months  previously. 
He  was  recovering  from  what  seemed  a  rheu- 
matic attack,  caused  by  exposure,  when  a 
sudden  inflammation  seized  the  lower  part  of 
his  leg.  He  was  confined  to  bed  with  great 
pain  and  high  fever.  An  abscess -formed  in 
about  three  weeks,  which  broke  on  the  ante- 
rior surface  of  the  leg,  about  four  inches 
above  the  ankle.  The  swelling  and  inflam- 
mation continued,  and,  during  five  months, 
he  was  scarcely  able  to  leave  his  'bed  except 
on  crutches.  During  this  time,  abscesses 
formed  and  broke  at  several  points  of  the 
swollen  limb,  and  at  various  times  ten  or 
twelve  minute  pieces  of  bone  came  away. 
For  the  last  few  months  the  acuter  symptoms 
have  subsided,  and  he  has  been  able  to  go 
about,  though  with  much  discomfort.  On 
examination  the  lower  third  of  the  tibia  was 
enlarged  to  twice  its  natural  size.  Over  it 
the  tissues  were  thickened  and  brawny,  and 
the  skin  presented  several  orifices  of  sinuses, 
which  led  down  into  the  substance  of  the 
bone  and  discharged  a  moderate  quantity  of 
pus.  The  probe  passed  in  at  any  of  these 
openings  goes  deeply  into  the  bone,  and  en- 
counters some  rough  bony  points,  but  no  se- 
questrum. The  ankle-joint  is  swollen  and 
rigid  for  some  months.  His  general  condition 
excellent.  No  syphilis.  An  operation  was 
performed  by  Dr.  Van  Bur  en  soon  after  his 
admission,  as,  from  the  proximity  of  the  dis- 
ease to  the  ankle-joint,  delay  seemed  danger- 
ous. By  the  trephine  and  ,  chisel  the  whole 
anterior  wall  of  the  cavity  was  removed  and 
every  sinus  freely  exposed.  They  were  all 
found  to  communicate  with  a  central  cavity 
as  large  as  a  hickory-nut,  which  lay  so  near 
the  ankle-joint  that  there  appeared  to  he 
merely  a  thin  shell  of  bone  between  it  and 
the  cavity  of  the  joint.  The  sinuses  which 
opened  on  the  anterior  surface  of  the  bone 
were  entirely  exposed  by  removing  their  bony 
covering.  Two  sinuses,  however,  penetrated 
the  bone  so  deeply  and  had  their  orifices  so 
far  back  that  they  were  left.  All  the  cavities 
were  lined  by  a  smooth,  soft,  reddish,  and 
very  vascular  membrane,  composed  of  abund- 
ant firm  granulation-substance,  pretty  fully 
organized.  Through  this  membrane  the  bone 
tissue  could  be  felt,  but  it  was  nowhere 
extensively  exposed,  and  was  apparently 
healthy.  No  sequestrum  was  found.  The 
wound  was  lightly  dressed  from  the  bottom 
with  lint.  Everything  went  on  favorably. 
Sound  granulation  began  almost  at  once,  and 
rapidly  filled  up  the  large  chasm  left  by  the 
operation.  As  healing  progressed,  it  was 
noticed  that  the  two  sinuses  which  had  pene- 
trated the  bone  were  also  closed.  His  cure 
was  rapid,  and  was  complete  when  he  left  the 
hospital.] 
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Treatment. — In  all  cases,  as  soon  as  the 
diagnosis  has  been  so  far  settled  as  to 
satisfy  the  surgeon  that  operative  inter- 
ference is  justifiable,  he  ought  to  explain 
the  nature  of  the  case  to  the  patient,  and 
endeavor  to  obtain  his  consent  to  the 
simple  operation  which  will  at  once  estab- 
lish the  diagnosis  and  cure  the  disease. 
There  is  not  generally  much  difficult}7  in 
obtaining  the  consent  of  the  patient,  whom 
long-continued  suffering  and  enforced  in- 
activity have  rendered  greedy  of  any 
chance  of  relief.  Chloroform  should  be 
administered,  and  the  suspected  part  of 
the  bone  well  exposed  by  a  crucial  inci- 
sion. The  bone  should  then  be  perforated 
to  a  considerable  depth  with  a  small  tre- 
phine, which  should  not  have  a  shoulder. 
If  one  spot  on  the  surface  of  the  bone 
appears  softer  than  another,  this  should 
be  selected  for  the  centre  of  the  opening. 
"Very  often  pus  will  be  seen  welling  up  in 
the  groove,  as  soon  as  the  trephine  has 
peuetrated  the  compact  wall  of  the  bone. 
The  instrument  may  then  be  withcTrawii, 
and  on  the  circle  of  bone  being  raised 
with  an  elevator,  the  pus  will  be  evacu- 
ated. The  cavity  exposed  is  lined  with 
a  thick  "pyogenic"  membrane,  and  its 
surface  is  very  sensitive.  The  pus  is  only 
in  small  quantity  (generally  about  a  tea- 
spoonful)  ;'  but  its  evacuation  suffices  at 
once  to  relieve  the  patient  of  his  wearing 
pain,  and  he  is  soon  restored  to  perfect 
health,  the  cavity  being  filled  up  with  a 
fibrous  material,  by  which  in  all  proba- 
bility the  excised  piece  of  bone  is  ulti- 
timately  reproduced. 

Two  things  may  interfere  with  the 
complete  and  immediate  success  of  this 
operation — the  diagnosis  may  have  been 
correct,  but  the  place  selected  for  tre- 
phining may  have  been  not  quite  the 
right  one  ;  or  the  diagnosis  may  have 
been  wrong,  and  the  symptoms  have 
depended  merely  on  chronic  ostitis.  In 
the  latter  case,  as  may  be  seen  by  Sir  13. 
Brodie's  patient  above  referred  to  (p.  126, 
note),  the  operation  will  often  do  good, 
will  relieve  the  pain  of  the  inflammation, 
and  perhaps  prove  the  starting-point  of  a 
healthier  action.  It  is  well,  however, 
remembering  that  this  mistake  has  been 
committed  by  the  best  surgeons,  to  pre- 
pare the  patient  for  it,  so  that  he  may 
not  be  too  much  disappointed  if  the  sur- 
geon shall  afterwards  have  to  confess  that 
no  pus  was  found.  If,  however,  the  tre- 
phine do  not  come  clown  upon  an  abscess, 
it  should  not  be  forgotten  that  this  may 
depend  on  the  opening  having  been  made 


1  In  an  abscess  of  the  lower  end  of  the  tibia, 
after  an  old  gunshot  wound,  lately  under  my 
care,  there  was  at  least  half  an  ounce  of  pus. 
This  was,  I  think,  the  largest  cavity  I  have 
ever  met  with. 


on  one  side  of  the  abscess,  which  may  be 
lying  close  to  the  trephine-hole,  but  sepa- 
rated from  it  by  a  thin  bony  septum. 
This  is  illustrated  by  the  accompanying 


>74. 


Unsuccessful  trephining  in  chronic  abscess  of  bone. 
a.  The  point  where  the  trephine  has  been  applied 
about  half  an  inch  from  the  abscess.  6.  The  wall  of 
the  bone,  thickened  by  inflammation,  c.  The  cavity 
of  the  abscess,  d.  The  pyogenic  membrane.  (From 
a  preparation  in  St.  George's  Hospital  Museum.  Series 
ii.,  No.  31.) 

drawing  from  a  preparation  in  the  Mu- 
seum of  St.  George's  Hospital.  It  is 
advisable,  therefore,  when  the  pus  has 
been  missed,  before  giving  up  the  opera- 
tion, to  pierce  the  walls  of  the  trephine- 
hole  in  several  directions  with  a  sharp- 
pointed  instrument,  in  order  to  remove 
the  bone  freely  with  a  chisel  if  a  drop  of 
pus  follow  any  of  these  punctures. 

Caries. — The  word  caries  will  be  used 
in  the  sequel  as  equivalent  to  the  term 
"ulceration  of  bone."  It  is  true  that 
some  pathologists  of  the  greatest  author- 
ity have  limited  the  use  of  the  term 
caries  to  scrofulous  ulceration,  and  others 
have  sought  to  establish  a  generic  differ- 
ence between  caries  and  ulceration.  As 
to  the  latter  point,  however,  I  must  con- 
fess that  a  careful  perusal  of  works  in 
which  caries  and  ulceration  are  treated 
of  under  separate  heads,  has  failed  to 
make  me  see  the  distinction  which  the 
writers  wished  to  establish ;  and  with 
reference  to  the  former,  although  there  is 
as  much  difference  between  strumous  ul- 
ceration and  simple  ulceration,  when  oc- 
curring in  a  bone,  as  there  is  between  the 
same  processes  in  soft  parts,  I  cannot 
see  that  there  is  any  more  reason  to  at- 
tach a  special  name,  to  the  process  as  oc- 
curring in  bones  than  in  other  tissues, 
while  confusion  is  certainly  occasioned  by 
the  use  of  a  special  term*  in  many  cases 
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where  the  strumous  nature  of  the  process 
is  only  a  matter  of  inference. 


575. 


Simple  ulceration  of  bone.  (From  a  preparation 
(No.  607)  in  the  Museum  of  tlie  Royal  College  of  Sur- 
geons.) 

Fie.   576. 


Strumous  (or  so-called  "  carious")  ulceration  of 
hone.  (Museum  of  Royal  College  of  Surgeons.  No. 
625.) 


[The  view  which  regards  caries  as  es- 
sentially an  ulcerative  process  has  given 
place  of  late  years  to  that  which  regards 
it  as  primarily  a  chronic  form  of  inflam- 
mation, with  a  tendency  to  infiltrated 
suppuration  and  to  gradual  destruction 
and  removal  of  hone  tissue.  Billroth 
says  :  "  Caries  is  actually  only  a  chronic 
inflammation  of  the  connective  tissue  of 
the  bone  with  consumption  of  the  latter ;" 
and  again,  "  Perhaps  it  would  be  better 
to  gradually  drop  the  name  caries  and  re- 
place it  by  osteitis,  with  varying  addi- 


tions, such  as  rarefying,  osteoplastic,  ul- 
cerating, granular,  etc."  This  view  has 
been  accepted  by  the  principal  German 
pathologists  ;  and  Rindfleisch  has  made  a 
very  careful  study  of  the  mode  in  which 
the  destruction  is  carried  on.  He  has 
proved  that  while  the  lime  salts  and  the 
basis  substance  of  the  bone  do  at  times 
seem  to  disappear  simultaneously,  yet,  in 
a  certain  very  large  proportion  of  cases, 
the  lime  salts  are  first  dissolved  out,  leav- 
ing the  basis  substance  as  it  appears  when 
bone  has  been  soaked  in  acid  ;  and  that 
as  a  secondary  process  this  basement  sub- 
stance itself  begins  to  disappear.  By  the 
repetition  of  these  destructive  actions, 
large  districts  of  bone  disappear,  leaving 
cavities  which  are  spoken  of  as  carious 
ulceration.  It  must  be  clear  that  this  de- 
structive action  should  be  regarded  not 
as  the  essential,  but  as  an  accidental  fea- 
ture of  a  process  which  may  possibly  ex- 
ist for  many  weeks  without  any  ulceration 
whatever.  Virchow  defines  it  as  a  degen- 
erative osteitis  ;  and  Stanley,  writing  forty 
years  ago,  says:  "I  propose  hereto  ex- 
press by  the  term  caries  the  changes 
which,  under  certain  circumstances,  are 
consequent  on  chronic  suppuration  in  the 
cancellous  texture  of  bone."] 

Superficial  ulceration  is  distinguished  by 
the  following  characters.  The  periosteum 
is  loosened  from  the  surface,  and,  if  the  dis- 
ease is  advanced,  will  be  found  much  thick- 
ened, and  converted  into  a  villous  mass  of 
a  pink  color,  resembling  a  layer  of  granu- 
lations. This  substance  adheres  very 
loosely  to  the  surface  of  the  bone,  and 
when  lifted  up  from  it,  it  is  found  to  fit 
into  depressions,  which  seem  to  have 
been  hollowed  out  of  the  bone  by  the 
agency  of  the  granulations.  The  bone  at 
a  very  slight  depth  underneath  is  found, 
in  most  cases  of  healthy  inflammation,  of 
the  ordinary  consistence  of  cancellous  tis- 
sue, which  it  resembles  in  structure  even 
in  those  parts  which  ought  to  be  compact. 
In  strumous  caries,  on  the  contrary,  the  os- 
seous structure  will  be  found  softened  and 
otherwise  altered,  as  will  be  described 
when  treating  of  struma  in  bone  ;  and  it 
is  to  this  combination  of  strumous  inflam- 
mation of  the  body  of  a  bone  with  ulce- 
ration of  its  surface,  that  the  old  descrip- 
tions of  caries  appear  to  be  intended  to 
apply.  The  ulcerated  surface  in  healthy 
inflammation  is  superficially  excavated, 
much  softened,  and  easily  broken  down 
by  the  pressure  of  a  probe.  The  interior 
of  carious  bone  is  softened  by  inflamma- 
tion, its  cancelli  enlarged,  and  filled  with 
the  products  of  the  softening  and  disin- 
tegration which  have  been  going  on  around 
them.  These  products,  as  has  been  no- 
ticed above,  are  principally  oil-globules, 
blood,  and  other  debris  of  the  soft  tissues, 
and  granular  inorganic  materials,  having. 
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the  same  chemical  composition  as  the 
salts  of  the  bone.  The  soft  tissues  almost 
always  take  part  in  the  morbid  actions 
which  lead  to  caries,  and  abscesses  are 
formed  which  burst  externally,  and  leave 
sinuses  communicating  more  or  less  di- 
rectly with  the  softened  bone,  and  through 
which  some  part  of  its  exposed  surface 
can  generally  be  felt  with  a  probe.  Ab- 
scesses, however,  frequently  form  in  the 
neighborhood  of  inflamed  bones  without 
any  actual  communication  with  them. 
This  is,  perhaps,  more  peculiarly  the  case 
in  childhood,  and  near  the  joints. 

Symjitoms. — The  symptoms  of  caries 
are  merely  those  of  inflammation  plus  an 
abscess  exposing  softened  bone  ;  hence 
all  that  has  been  said  about  the  frequent 
obscurity  of  the  early  stages  of  osteitis 
will  apply  to  caries,  and  with  greater 
force,  inasmuch  as  these  ulcerative  ac- 
tions are  more  prone  to  occur  in  the  course 
of  low  inflammations.  Constant  pain, 
then,  in  the  neighborhood  of  a  bone,  with 
swelling  and  more  or  less  loss  of  the*func- 
tion  of  the  part,  followed  by  abscess  which 
will  not  heal,  indicate  usually  that  the 
abscess  proceeds  from  ulceration  of  a 
bone ;  and  this  presumption  is  much 
strengthened  if  the  pus  have  a  putrefied, 
offensive  odor,  and  a  prominent  mass  of 
granulations  project  from  the  sinus  ;  and 
it  is  converted  into  certainty  if  fragments 
of  bone  can  be  found  in  the  discharge,  or 
if  the  communication  with  the  bone  is 
sufficiently  direct  to  allow  of  its  being 
struck  with  a  probe.  When  carious  bone 
is  touched  by  the  probe,  it  is  not  usually 
found  particularly  sensitive,  perhaps  is 
not  sensitive  at  all ;  it  bleeds  readily  ;  its 
surface  is  irregular,  and  may  generally 
be  felt  to  be  soft.  When  the  opening  i's 
sinuous  and  the  bone  cannot  therefore  be 
struck,  the  diagnosis  can  be,  of  course, 
only  inferential,"  and  founded  mainly  on 
the  persistence  of  the  symptoms.  Chemi- 
cal analysis  of  the  pus  may  also  some- 
times assist  the  diagnosis,  since  the  pus 
from  diseased  bone  contains  more  phos- 
phate of  lime  than  that  from  soft  parts.1 
Sometimes  the  patient's  sensations  afford 
valuable  evidence,  more  particularly  in 
caries  from  healthy  inflammation,  where 
striking  lightly  over  the  carious  part  often 
causes  the  same  kind  of  sharp  pain  as  is 
felt  when  a  carious  tooth  is  struck. 

Caries  is  generally  accompanied  by 
more  or  less  of  plastic  or  organizable  effu- 
sion in  the  bone  in  the  neighborhood  of 
the  ulcerated  spot,  leading  to  condensa- 
tion of  the  deeper  parts  of  the  bone,  and 
to  periosteal  deposit  of  bone  on  the 
surface.     This,  however,  is  the  case  only 


in  those  instances  where  the  process  par- 
takes of  the  healthy  or  sthenic  charac- 
ter. In  those  low  inflammations  which 
are  usually  called  strumous,  whether  con- 
nected with  obvious  deposit  of  tubercle 
or  not,  such  thickening  or  periosteal  de- 
posit is  often  absent ;  but  the  bone  is 
softened  throughout  all  the  affected  por- 
tion, the  disintegration  becoming  less  and 
less  perceptible  at  a  distance  from  the 
part  where  the  loss  of  substance  exists. 
The  deposit  around  ulcerated  bone  fre- 
quently leads  to  anchylosis  of  the  less 
movable  joints ;  an  occurrence  which  is 
extremely  common  in  the  tarsus. 

[The  bony  deposits  which  take  place  at 
the  periphery  of  the  most  actively  dis- 
eased districts  may  be  fairly  taken  to  re- 
present the  attempt  on  the  part  of  nature 
to  repair  at  least  some  part  of  the  mis- 
chief which  has  been  going  on  at  the  dis- 
eased centre,  and  is,  at  the  same  time, 
so  constant  in  its  occurrence  as  to  seem 
an  essential  feature  in  the  carious  process. 
The  true  conservative  character  of  these 
deposits  will  appear  when  we  reflect  that 
it  is  precisely  in  those  cases  which  make 
the  most  favorable  progress  toward  a  cure, 

Fig.  577. 


1  Bransby  Cooper,  Lectures  on  Surgery ; 
Barwell,  On  Diseases  of  the  Joints,  p.  238, 
1861. 


Caries  of  the  vertebra; ;  the  column  supported  by 
ossilic  deposits. 

that  this  osteo-pLastic  deposition  solidi- 
fies and  reproduces  the  parts  which  have 
been  destroyed,  and  thus  renders  the  dam- 
aged bone  capable  of  fulfilling  some  at 
least  of  its  original  functions.  Even  those 
distant  and  peripheral  formations,  which 
seem  to  have  so  little  connection  with  the 
central  disease,  are  seen  to  have  a  con- 
servative meaning,  when  from  them  arise 
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those  curious  and  beautiful  bridges  and 
buttresses  of  bone  which  spring  from  one 
diseased  vertebra  to  another,  spanning  a 
chasm  of  carious  destruction  of  two  or 
three  or  more  vertebrse,  and  sustaining 
the  column  in  its  tendency  to  forward  dis- 
placement where  no  consolidation  of  the 
ulcerated  bodies  themselves  could  have 
afforded  the  needed  firmness  (fig.  577). 

But  while  this  osteo-plastic  tendency  is 
generally  recognized  as  an  essential  and 
conservative  part  of  carious  disease,  few 
writers  have  given  much  attention  to 
those  very  peculiar  and  very  characteris- 
tic granulations  which  invariably  spring 
forth  at  the  surfaces  of  osseous  destruc- 
tion and  fill  the  cavities  made  by  disease 
with  a  pale,  flabby,  fleshy  mass  which 
fills  the  morbid  excavations,  and  often 
protrudes  from  the  orifices  of  the  fistulse 
leading  to  the  surface.  Mr.  Stanley 
fully  recognizes  these  imperfect  granula- 
tions, and  seems  to  regard  their  formation 
as  one  of  the  regular  stages  of  the  dis- 
ease. Billroth  merely  alludes  to  them  as 
spongy  granulations,  to  which  he  attri- 
butes the  power  of  dissolving  the  bone 
tissue.  May  they  not  also  be  regarded  as 
conservative  in  their  type,  and  as  repre- 
senting a  reparative  disposition,  though 
actual  repair  may  be  long  and 'successfully 
opposed  by  obstinate  and  advancing  dis- 
ease V] 

In  cases  of  superficial  ulceration  of 
bone,  the  agents  for  its  removal  are  either 
the  periosteum,  when  that  membrane  re- 
mains entire,  or  the  granulations  which 
spring  from  inflamed  surrounding  parts 
when  the  periosteum  has  been  removed.1 
Other  cases,  however,  of  ulceration  are 
met  with,  in  which  the  disease  is  more 
deeply  seated,  and  commences  in  inflam- 
mation of  the  membrane  lining  the  can- 
celli  or  medullary  cavity,  and  where, 
therefore,  the  agents  for  the  removal  of 
the  bone  are  to  be  sought  in  the  vessels  of 
this  membrane.  Such  cases  as  these  are 
very  rare.  I  am  able  to  refer  to  preparations 
showing  the  reality  of  the  affection,2 
but  I  have  no  knowledge  of  the  special 
symptoms  which  it  presents,  or  the  in- 
dications, if  any,  which  it  furnishes.  It 
is  evident  that,  shut  up  as  the  inflamed 
parts  are  in  the  interior  of  the  bone,  the 
products  of  inflammation  can  find  no 
exit,  and  the  disease  must  soon  become 
merged  in  one  involving  more  extensive 
destruction,  i.  e.,  in  diffused  suppuration 
or  internal  necrosis. 

A  question  is  very  frequently  asked  as 


1  See  Packard's  Malgaigne,  p.  106,  for  the 
appearances  of  a  bone  undergoing  absorption 
by  granulation  for  the  removal  of  a  seques- 
trum after  compound  fracture. 

2  St.  Bartholomew's  Hospital  Museum,  se- 
i    ries  i.,  No.  163. 
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to  whether  caries  or  ulceration  in  bone  be 
a  curable  affection  or  not.  To  this  only 
one  answer  can  be  given:  viz.,  that  no 
ulcerative,  i.e.,  destructive,  process  is  ever 
curable,  in  the  widest  sense  of  that  term, 
since  some  defect  will  always  remain  ; 
but  that  ulceration  in  bone,  like  ulcera- 
tion in  soft  parts,  may  terminate  in 
cicatrization,  or  the  reproduction  of  an 
inferior  kind  of  bone  which  is  less  vascu- 
lar, and  less  smooth  and  well  formed  than 
the  portion  which  it  replaces.  This  for- 
tunate termination  becomes  less  probable, 
the  deeper  the  disintegration  of  the  bone 
extends,  and  the  more  profound  is  the 
constitutional  cachexia  with  which  it  is 
associated.  In  extensive  strumous  caries 
it  is  hopeless. 

The  treatment  of  bone  affected  with  this 
form  of  inflammation  is  a  matter  of  great 
importance  ;  since  upon  the  success  or  fail- 
ure of  such  treatment,  the  preservation  of 
the  bone,  and  with  it  sometimes  of  the 
limb,  or  even  of  the  life  of  the  patient,  may 
depend.  Ulceration  in  bone  does  not  differ 
materially  from  the  same  process  in  soft 
parts,  except  in  the  far  greater  length  of 
time  which  it  usually  occupies.  In  the 
bone,  as  in  soft  parts,  the  powers  of  nature 
will  in  most  cases  suffice  for  cure,  when 
cure  is  possible,  if  the  parts  be  put  in  a 
suitable  position,  kept  at  rest,  and  pre- 
served clean  and  free  from  the  accumula- 
tion of  the  discharges. 

[If  the  pathological  view  be  correct 
which  regards  caries  as  a  chronic  inflam- 
mation, then  the  earliest  stages  of  this 
inflammation  must  offer  a  most  impor- 
tant opportunity  for  successful  treatment. 
There  are  certain  cases  in  which  the 
early  stages  are  marked  by  some  de- 
gree of  acuteness  and  activity.  In  these 
there  is  local  pain  and  local  heat,  early 
swelling  and  early  impairment  of  func- 
tion. In  these  it  is  permissible  to  use 
local  depletion,  as  by  a  few  leeches,  and 
their  careful  use  is  sometimes  beneficial 
in  allaying  the  starting  pains  which  so 
often  disturb  the  patient's  sleep.  Thisisex- 
ceptional  practice,  however,  and  it  should 
always  be  remembered,  when  leeches  are 
applied  in  such  cases,  that  their  too  free  or 
too  frequent  use  tends  to  depress  the  vital 
energies  of  a  part  that  has  before  it  a  long 
and  uncertain  reparative  struggle.  Af- 
ter local  depletion  the  use  of  mercury 
has  been  much  discussed,  most  observers 
agreeing  that  it  has  a  controlling  power 
in  the  earlier  stages  of  the  disease.  Its 
use  is  advised  after  two  methods,  first 
as  a  purgative,  and  second,  as  an  altera- 
tive. As  a  purgative,  it  operates  very 
much  as  we  see  it  do  in  certain  cases  of 
strumous  ophthalmia,  where  a  single  dose 
will  sometimes  diminish  inflammation,  re- 
lieve the  photophobia,  and  banish  pain, 
which  before  was  intolerable.     So  some- 
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times  an  occasional  dose  of  calomel  will 
act  so  kindly  on  the  pain  and  soreness  of 
a  commencing  caries  that  we  cannot  doubt 
its  beneiicial  action.  The  alterative  me- 
thod of  introducing  mercury  slowly  and 
carefully  into  the  system  is  believed  by 
many  good  practical  men  to  have  more 
power  in  controlling  the  inflammatory  ac- 
tions in  the  earlier  stages  of  this  disease, 
and  thereby  at  least  limiting  the  future 
destructive  tendencies  of  the  disorder.  In 
both  modes  of  using  mercury,  great  care 
should  be  taken  against  overaction  of  the 
drug,  too  free  catharsis  or  any  degree  of 
salivation,  both  being  inimical  to  vigorous 
repair.  In  some  of  the  more  chronic 
cases,  the  bichloride  given  in  very  small 
doses  combined  with  some  bitter  tonic 
seems  to  exercise  a  favorable  influence. 

During  all  the  earlier  stages  of  caries, 
rest  of  the  affected  pai'ts  is  a  prime  indi- 
cation. Most  commonly  the  patient's  own 
feelings  induce  him  to  seek  rest,  because 
exercise  increases  his  sufferings.  From 
the  outset  this  rest  should  be  insisted  on 
by  the  surgeon.  It  should  be  perfect,  con- 
stant, and  generally  will  require  to  be 
maintained  by  mechanical  arrangements. 
In  this  department  modern  surgery  has 
been  fertile.  The  first  advance  upon 
simple  immobilization  with  the  starch 
bandage,  or  the  carved  wooden  splint,  was 
made  by  the  elastic  extension  with  weight 
and  pulley,  especially  applicable  to  the 
lower  extremity,  and  requiring  a  long  con- 
finement to  bed.  From  this  as  a  begin- 
ning have  sprung  numerous  ingenious  in- 
struments, which  aim  to  give  the  necessary 
rest  to  the  suffering  part  without  confining 
the  patient  to  bed,  or  seriously  restricting 
the  ordinary  activities  of  the  rest  of  his 
frame.  All  these  apparatus  have  two  ob- 
jects in  view :  First,  to  immobilize  the 
diseased  joint,  for  caries  is  nearly  always 
in  their  close  vicinity  ;  and  second,  to 
avoid  the  pressure  of  the  diseased  sur- 
faces against  one  another,  which  pressure, 
though  a  normal  stimulant  to  a  healthy 
joint,  is  an  injurious  irritation  to  one  that 
is  diseased. 

About  these  points,  there  is  little  differ- 
ence of  opinion ;  but  a  much  more  diffi- 
cult question  presents  itself  toward  the 
close  of  those  cases  which  show  favorable 
tendencies,  and  where,  if  nothing  be  done 
to  avoid  it,  an  anchylosis  more  or  less 
complete  is  sure  to  be  established.  Of 
course,  in  the  cases  that  are  recovering 
from  extensive  arthritic  disorganization, 
all  we  can  hope  for  and  all  we  should  aim 
at  is  a  firm  anchylosis,  particularly  in  the 
lower  extremity.  But  in  all  those  very 
numerous  cases  where  the  disease  has 
been  moderate,  the  destruction  of  tissue 
limited,  and  the  tendency  to  repair  strong- 
ly marked,  the  question  when  to  begin 
passive  motion,  and  when  active  exercise 


may  begin  to  be  allowed,  becomes  a  most 
important  one.  It  is  perhaps  not  possi- 
ble to  lay  down  rules  by  which  we  may  be 
invariably  guided  in  this  important  de- 
cision, but  this  has  been  my  own  experi- 
ence : 

First,  I  have  waited  till  all  abnormal 
heat  and  all  local  tenderness  have  disap- 
peared, till  dead  fragments  have  ceased  to 
be  cast  off",  till  the  discharge  is  no  longer 
offensive,  and  has  assumed"  a  healthy  ap- 
pearance, in  short  till  all  the  signs  indi- 
cated a  confirmed  local  convalescence, 
and  then  I  have  felt  that  the  time  for  mo- 
tion of  the  part  had  arrived.  In  very 
slight  cases,  and  particularly  in  children, 
a  carefully  guarded  permission  to  use  the 
limb  is  safe.  But  in  the  severer  cases 
something  more  effective  and  at  the  same 
time  more  carefully  ordered  has  to  be  done. 
Passive  motion  must  be  employed,  at  first 
by  the  surgeon's  own  hand  ;  and  it  must 
be  persevered  in  with  no  little  courage, 
though  it  may  at  the  moment  inflict  such 
serious  suffering  as  to  make  it  hard  to  be- 
lieve that  the  manipulation  is  either  safe 
or  wise.  A  rule  by  "which  this  passive 
motion  may  be  regulated  is  one  which 
was  formulated  by  the  late  Dr.  Alex.  H. 
Stevens,  viz.,  make  as  much  passive  mo- 
tion at  a  fixed  hour  each  day  as  you  judge 
that  the  case  will  bear.  If  the  pain  and 
tenderness  produced  by  the  movements 
last  more  than  twenty-four  hours,  then 
you  have  done  too  much.  If,  however, 
the  effects  have  passed  away  by  the  same 
hour  of  the  next  day,  then  you  may  pro- 
ceed and  carefully  increase  the  amount. 
!N"o  rule  should  be  too  blindly  followed, 
but  I  have  found  this  a  good  and  a  safe 
one  in  actual  practice.] 

But  often  the  patient  cannot  wait  for 
the  completion  of  the  natural  process, 
and  calls  upon  the  surgeon  to  deliver  him 
from  the  chronic  malady  which  has  be- 
come insupportable.  Or,  sometimes  his 
health  gives  way  under  the  protracted 
discharge  ;  or,  after  an  interval  of  quies- 
cence, the  caries  again  makes  progress, 
and  threatens  to  involve  neighboring 
bones,  and  to  impair  the  functions  of  the 
whole  limb,  if  not  arrested.  This  is  more 
peculiarly  the  case  in  the  tarsus,  and 
other  "irregular"  bones.  In  the  ordinary 
treatment,  then,  of  caries,  no  other  local 
measures  are  required  than  to  provide  a 
free  exit  for  the  discharges,  and  to  keep 
the  exposed  surface  of  bone  clean.  The 
appropriate  constitutional  treatment  will 
complete  all  that  art  can  do  to  promote 
recovery,  and  more  active  surgical  inter- 
ference is  not  only  useless  but  hurtful,  as 
it  risks  doing  harm  without  a  reasonable 
prospect  of  doing  much  good.  Incisions, 
however,  should  not  be  spared  to  the 
utmost  extent  necessary  to  keep  the  dis- 
charge free,  or  perhaps  even   somewhat 
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beyond  this  limit.  In  fact,  in  all  the 
acuter  cases  of  osteitis,  mu.cli  benefit  ap- 
pears to  follow  the  mere  divisiou  of  tiie 
tense  structures  over  the  bone.  When 
the  surface  can  be  felt  exposed  and  cari- 
ous, it  is  still  more  necessary  to  have  a 
free  discharge  ;  since  otherwise,  the  pus, 
being  confined,  may  burrow  beneath  the 
periosteum,  and  extend  the  mischief  to 
the  neighboring  parts  of  the  bone.1 

Often  after  this  free  exposure  of  the 
carious  bone,  the  disease  will  gradually 
subside;  but  when  this  is  not  the  case, 
the  question  occurs,  whether  it  will  be 
proper  to  attempt  to  remove  the  carious 
surface  and  expose  a  more  healthy  one, 
either  by  rasping  or  gouging  the  bone,  or 
by  the  application  of  the  actual  cautery  ; 
or  to  modify  the  diseased  action  by  injec- 
tions, or  by  applications  to  the  carious 
part.  The  injections  which  are  in  use  are 
composed  either  of  iodine  or  dilute  mine- 
ral acid.  The  latter  is  intended  to  unite 
with  the  base  of  the  phosphatic  salts  of 
the  bone,  and  thus  to  remove  its  surface 
by  disintegrating  successive  portions  of  it. 
It  has  been  tried,  and  is  strongly  recom- 
mended by  M.  Chassaignac  ;2  and  no  ob- 
jection appears  to  exist  to  its  employment 
in  suitable  cases  ;  but  I  cannot  say  that  I 
have  found  much  benefit  from  its  use. 
The  injection  of  tincture  of  iodine  in  the 
treatment  of  abscess  depending  on  disease 
of  inaccessible  portions  of  bone  (as  in 
psoas  and  lumbar  abscess),  has  been 
warmly  extolled  by  M.  Boinet.3  But 
M.  Robert,  who  has  tested  the  practice 
by  numerous  trials,  pronounces  (what  in- 
deed theoretical  reasoning  would  have  led 
us  to  expect)  that  M.  Boinet  "  has  singu- 
larly over-estimated  the  good  effects  of 
iodine,"4  and  from  the  few  trials  that  I 
have  had  the  opportunity  of  making,  I 
believe  that  ML  Robert's  estimate  of  this 
treatment  is  very  near  the  •  truth.  The 
iodine  may  be  used  diluted  at  first,  with 
one  or  two  parts  of  water  ;  and  afterwards 
the  pure  tincture  (Lond.  Phar'.)  may  be 
used.  It  is  better  at  first  to  withdraw  as 
much  of  the  injection  as  will  run  out,  and 
cover  the  opening  with  a  poultice.  Nu- 
merous injections  will  be  necessary. 

In  cases  of  superficial  caries  of  bones 
which  can  be  exposed  without  too  much 
injury  to  the  soft  parts  (of  which  the  tibia 
and  calcaneum  are  the  most  familiar  ex- 


1  Some  authors  teach  that  pus  exercises  a 
solvent  power  upon  the  bony  tissue  itself. 
This  doctrine  appears  unsupported  by  direct 
evidence ;  and  it  seems  improbable  that  the 
bone  can  be  so  dissolved  while  it  retains  its 
vitality. 

2  Mem.  de  la  Soci6te  de  Chirurgie,  loc.  cit. 
'  Ibid.,  vol.  vii.,  p.  454. 

4  Robert,  Conferences  de  Clinique  chirurgi- 
cale,  p.  208.     Paris,  1860. 


amples),  it  may  sometimes  be  advisable 
to  rasp  or  gouge  away  the  carious  surface 
of  the  bone,  and  endeavor  to  arrest  the 
further  progress  of  the  disease  by  the  ap- 
plication of  the  actual  cautery  or  strong 
nitric  acid  to  the  surface  so  exposed  ;  or, 
if  the  disease  be  very  superficial,  the  latter 
measure  may  be  sufficient,  without  any 
preliminary  removal  of  bone. 

Mr.  Pollock  has  employed  the  applica- 
tion to  the  carious  surface  of  sulphuric 
acid,  at  first  diluted  with  an  equal  bulk  of 
water,  and  then  more  and  more  nearly 
pure,  pencilled  on  the  surface  when  ex- 
posed by  turning  away  the  soft  parts.  The 
first  application  dissolves  a  portion  of  the 
exposed  bone,  and  chars  and  kills  the  rest 
of  the  surface  ;  when  this  comes  away,  if 
more  dead  or  diseased  bone  is  exposed,  it 
can  be  similarly  treated,  until  a  healthy 
granulating  surface  is  reached.  In  this 
way  also  superficial  exfoliations  of  ne- 
crosed bone  can  be  removed.  I  have  wit- 
nessed the  success  of  this  plan  in  the  hands 
of  my  colleague,  and  can  speak  also  favor- 
ably of  it  from  my  personal  experience. 

Another  plan,  which  is  applicable  also 
to  the  treatment  of  caries  in  more  deeply- 
seated  bones,  has  been  proposed  by  Dr. 
Pitzpatrick.1  He  converts  the  sinuses 
leading  down  on  to  a  diseased  bone,  into 
a  large  funnel-shaped  opening,  by  the  re- 
peated action  of  the  Vienna  paste  (potassa 
cum  calce),  and  having  thus  brought  the 
diseased  bone  within  reach,  he  pierces  its 
tissue  with  a  strong  knife,  trocar,  or  small 
trephine,  and  then  freely  cauterizes  the 
full  extent  of  the  perforation.  The  cau- 
terization is  to  be  repeated  till  the  whole 
extent  of  the  disease  seems  to  be  removed, 
and  the  use  of  the  limb  is  restored.  Ne- 
crosis can,  according  to  Dr.  Pitzpatrick, 
be  treated  in  the  same  way  :  "the  caustic 
being  very  freely  used,  destroying  all 
foul  undermined  integument,  and  leaving 
large  clean  circular  openings,  more  than 
an  inch  in  diameter,  and  extending  deeply 
down  into  the  sequestrum,  into  contact 
with  which  the  caustic  in  stick  and  pow- 
der is  to  be  freely  brought."  He  recom- 
mends it  also  in  simple  inflammation  (a 
recommendation  in  which  I  cannot  say 
that  I  concur)  ;  but  not  in  diffused  sup- 
puration. My  personal  experience  of  this 
treatment  has  been  limited,  and  in  one 
case  which  seemed  peculiarly  well  suited 
for  the  treatment,  and  where  the  disease, 
which  was  seated  in  the  ankle,  was  in  a 
perfectly  chronic  state,  the  patient  died 
of  pyeemia. 

These  operations  should,  however,  only 
be  performed  in  cases  of  evident  neces- 
sity. We  have  only  too  frequent  instances 
of  the  dangers  of  all  operations  on  bone, 

1  See  New  Syd.  Soc.  Biennial  Retrospect, 
1867-8,  p.  259. 
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especially  of  such  as  involve  the  exposure 
of  large  surfaces  of  the  cancellous  tissue, 
as  is  generally  the  case  in  these  gouging 
or  rasping  proceedings,  which  are  ex- 
tremely apt  to  be  followed  by  diffused 
inflammation  of  the  interior  of  the  bone 
(osteo-myelitis)  and  by  pyaemia.  Still,  if 
the  disease  be  accompanied  with  much 
pain  and  loss  of  motion,  and  the  wound 
show  no  tendeucy  to  heal,  the  patient  is  j 
often  compelled  to  have  something  done  ! 
for  his  cure,  as  otherwise  he  would  lose 
his  means  of  livelihood  ;  or  the  surgeon 
may  tliink  it  right  to  interfere  in  order  to 
arrest  the  progress  of  the  disease  into 
neighboring  organs.  The  decision  of  such 
questions  as  these  must,  of  course,  be 
left  to  individual  judgment. 

The  application  of  the  actual  or  poten- 
tial cautery  appears  to  be  less  dangerous 
than  cutting  operations,  and  is  often  suc- 
cessful in  superficial  caries.  It  seems  less 
in  use  than  might  be  expected,  consider- 
ing the  many  cases  of  caries  limited  to 
one,  and  that  a  superficial,  bone  of  the 
tarsus  and  metatarsus,  which  are  seen, 
especially  in  children.  Here,  however, 
and  in  all  situations  where  a  bone  can  be 
removed  without  prejudice  to  the  function 
of  the  part,  excision  is  so  much  more  sat- 
isfactory when  any  large  part  of  the  bone 
is  involved,  that  it  is,  perhaps,  not  won- 
derful that  the  less  radical  measures  are 
not  much  in  use. 

M.  Sedillot  has  proposed  a  more  exten- 
sive use  of  the  operation  of  scooping  or 
gouging  carious  bone,  as  a  substitute  for 
excision  or  amputation.1  His  plan  con- 
templates the  removal,  by  the  gouge,  of 
the  whole  bone  except  a  shell  of  the  outer 
healthy  parts,  which  is  left  to  effect  the 
restoration  of  the  bone.  With  all  due  re- 
spect for  the  authority  of  M.  S6dillot,  it 
seems  impossible  to  allow  that  such  a  pro- 
posal is  either  useful  or  safe.  There  are 
few  cases  of  extensive  and  deep-seated 
caries  in  which  the  limits  of  the  disease 
'  can  he  ascertained,  and  a  partial  opera- 
tion is  often  worse  than  none  at  all.  Be- 
sides, extensive  exposure  of  the  interior 
of  a  hone  is  a  most  hazardous  proceeding, 
and  only  too  often  terminates  in  pysemia. 
M.  Sedillot,  however,  is  said  to  have  per- 
formed his  operation  thirteen  times  with- 
out any  instance  of  such  complication. 
The  further  consideration  of  this  question 
will  occupy  a  portion  of  the  essay  on  Ex- 
cisions. 

Ulceration  in  hone  is  not  always  of  this 
chronic  nature.  Mr.  Stanley  has  de- 
scribed2 some  cases  of  ''phagedenic  ul- 
ceration" of  bono  which   seem   to   have 

J  Lancet,  Doc.  10,  1S59.  Sedillot,  Sur 
l'Evidement  des  Os. 

2  On  Diseases  of  the  Bones,  p.  65. 


been  connected  with  the  occurrence  of 
rodent  or  cancroid  ulcer1  in  the  soft  parts  ; 
and  in  diseases  more  distinctly  partaking 
of  the  nature  of  cancer  the  bones  may  be 
destroyed  with  great  rapidity  ;  but  here 
the  affection  in  the  bones  is  only  a  part  of 
the  general  disease,  and  its  treatment 
must  depend  on  the  view  which  may  be 
taken  of  the  latter.  Cases  of  rapidly 
spreading  ulceration  do,  however,  occur, 
in  which  the  bone  alone  is  affected. 

[The  peculiar  disease  which  Mr.  Stanley 
calls  phagedeenic  ulceration  of  bone,  and 
of  which  he  gives  in  his  brief  paragraph  a 
photographic  picture,  seems  to  have  been 
regarded  by  him  as  a  simple  ulcer  of  a 
peculiar  character.  Of  his  three  cases 
the  features  are  all  strongly  suspicious  of 
epithelioma.  Unfortunately  the  history 
after  amputation  is  not  given.  The  fol- 
lowing case,  which  was  under  my  observa- 
tion at  the  New  York  Hospital,  completes 
the  pathological  history. 

James  O'Brien,  set.  32,  was  admitted  Sept. 
]0,  1854,  with  an  ulcer  on  the  front  of  the 
tibia  connected  with  enlargement  and  disease 
of  the  underlying  bone.  He  had  injured  the 
part  at  the  age  of  12,  and  it  had  never  per- 
fectly healed.  Sometimes  it  has  almost  closed, 
and  then  broken  out  again,  gradually  growing 
larger  as  years  have  passed,  and  occasionally 
bleeding  quite  freely.  No  bone  has  been  dis- 
charged. The  surface  of  the  ulcer,  half,  the 
size  of  the  palm  of  the  hand,  irregular  and 
prominent,  was  formed  of  large,  hard,  wart- 
like granulations,  giving  issue  to  a  thin  fetid 
pus.  The  probe,,  pressed  among  the  granula- 
tions, entered  half  an  inch  into  the  substance 
of  the  softened  bone.  His  general  condition 
was  good.  Finding  no  improvement  from 
treatment,  Dr.  Buck  gouged  the  whole  mass 
away,  going  with  his  chisel  down  to  what 
seemed  healthy  bone.  This  was  not  follow  ed 
by  any  improvement.  No  healing  action  oc- 
curred, but  ntw  granulations  like  those  re- 
moved sprang  up  over  the  whole  wound,  and 
the  ulcerating  process  was  actually  progres- 
sive and  his  general  health  rapidly  failing, 
when  amputation  was  performed  just  below 
the  knee.  The  lower  two-thirds  of  both  bones 
were  found  greatly  hypertrophied.  At  the 
seat  of  the  ulcer  there  was  a  loss  of  substance 
equal  to  more  than  one-third  the  diameter  of 
the  tibia.  The  bone  substance  was  irregu- 
larly excavated,  and  on  the  posterior  surface 
gave  evidence  that  the  morbid  action  was  ex- 
tending through  its  whole  thickness.  The 
substance  of  the  bone  gave  the  idea  micro- 
scopically that  it  was  infiltrated  with  a  mate- 
rial identical  in  nature  with  that  of  which 
the  wart-like  granulations  were  composed. 
The  infiltration  involved  the  skin,  and,  to 
some  extent,  the  surrounding  muscles.  Dr. 
Jno.  T.  Metcalfe  made  the  ^microscopical  ex- 
amination of  the  tumor,  which  was  composed 
mainly  of  cells  of  various  characters.  Many 
were   small,   round,  with  well   marked  and 

i  See  vol.  I.,  p.  375. 
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sometimes  double  nuclei,  others  large,  with  j 
branching  processes,  others  spindle-shaped,  j 
but  among  them  many  large,  Mat,  single  nu-  j 
cleated  cells,  evidently  epithelial. 

The  man  recovered  well  from  the  amputa- 
tion, but  about  four  months  afterwards  I  saw 
him  with  large  masses  of  new  growth  in  the 
groin,  which  were  breaking  down  into  a  sort 
of  fungous  ulceration,  which  was  rapidly  de- 
stroying the  surface  while  the  base  was  being 
as  rapidly  increased.  True  cancerous  cachexia 
was  daily  deepening.  I  heard  from  him  occa- 
sionally till  his  death,  which  took  place  a  few 
weeks  after  I  saw  him.  I  heard  that  the 
autopsy  showed  large  cancerous  masses  de- 
veloped in  the  pelvis  and  in  some  of  the  in- 
ternal organs,  but  could  get  no  detailed  re- 
port.] 

Two  remarkable  instances  have  been  put 
on  record  by  Mr.  Caesar  Hawkins  ;l  in  one  of 
which  the  disease  was  only  part  of  a  general 
strumous  affection,  but  peculiar  on  account 
of  its  extreme  rapidity  and  great  extent. 
The  other  was  a  very  remarkable  instance  of 
removal,  by  disease,  of  great  part  of  the  skull- 
cap, and  protrusion  of  the  brain  through  the 
opening  so  left ;  but  without  the  formation  of 
pus.  An  abscess  was  found  in  the  brain,  but 
this  was  connected  with  violence  done  to  the 
protruded  portion  of  that  organ,  and  not  with 
the  disease  in  the  bones.  No  distinct  proof 
of  the  presence  of  any  constitutional  cachexia 
was  obtained,  nor  was  the  exciting  cause  of 
the  complaint  apparent.  Its  inflammatory 
nature  was  testified  by  distinct  marks  both 
of  inflammatory  thickening  and  of  inflamma- 
tory erosion  on  the  bone  in  the  neighbor- 
hood. Therefore  the  old  definition  of  ulcera- 
tion as  "  absorption  from  inflammation"  would 
strictly  apply  to  this-  extraordinary  case  ; 
and  we  have  already  seen  (see  pp.  119,  120) 
that  the  formation  of  pus,  though  an  ordinary, 
is  not  an  absolutely  necessary,  feature  in 
ulceration  of  bone  ;  but  it  is  rarely  indeed 
that  so  large  a  portion  of  bone  is  removed 
without  the  formation  of  abscess,  especially 
when  compact  tissue  is  involved  ;  for  the  in- 
stances of  removal  of  inflamed  bone  without 
suppuration,  hitherto  noted,  have  occurred 
almost  exclusively  in  thick  cancellous  bones, 
such  as  the  vertebrae  and  tarsus. 

Necrosis,  or  the  death  of  some  consider- 
able portion  of  a  bone,  occurs  as  the  con- 
sequence of  any  cause  which  sufficiently 
impedes  the  circulation  in  the  neighbor- 
hood. This  is  precisely  analogous  to 
what  takes  place  in  the  gangrene  of  soft 
parts  ;  and  as  in  gangrene  the  non-vascu- 
lar parts  are  most  easily  affected,  and 
then  those  which,  though  vascular,  are 
furthest  from  the  centre  of  the  circula- 
tion, and  in  which  the  vessels  are  fewest 
and  smallest,  so  the  frequent  occurrence 
of  necrosis  of  bone  is,  no  doubt,  due  to 
the  comparatively  small  quantity  of  blood 
which  circulates  in  that  tissue,  as  well  as 
to  the  inextensible  nature  of  the  osseous 

1  Med.-Chir.  Trans.,  vol.  xxxix.,  p.  285. 


substance  itself,  in  consequence  of  which 
any  extravasation  or  product  of  inflamma- 
tion causes  pressure  directly  upon  the 
bloodvessels,  or  narrowing  of  the  chan- 
nels for  the  conveyance  of  the  nutritive 
plasma. 

It  is  denied  by  some  authors  of  reputa- 
tion on  this  subject  that  necrosis  is  ever 
a  consequence  of  inflammation  of  bone,1 
and  they  refer  the  disease  always  to  peri- 
ostitis or  osteo-myelitis  as  its  cause.  But 
this  appears  an  error  in  two  senses.  In 
the  hrst  place,  there  is  no  essential  differ- 
ence between  periostitis,  or  osteo-myelitis, 
and  inflammation  of  bone.  The  diseases 
so  called  are  only  inflammations  in  which 
the  part  of  bone  alone  affected,  or,  as  is 
much  more  common,  the  part  most  affected, 
is  the  external  table  or  the  medullary 
tissue.  In  the  second  place,  the  disease 
properly  called  osteitis  very  frequently 
induces  necrosis,  not  indeed  usually  of 
the  inflamed  part,  but  of  the  parts  in  its 
neighborhood.  The  inflamed  part  itself 
does  not  usually  perish,  because  the  final 
cause  of  necrosis  is  the  stoppage  of  the 
circulation  by  the  obstruction  or  oblitera- 
tion of  the  vascular  channels,  while  the 
first  effect  of  inflammation  is  the  enlarge- 
ment of  those  channels. 

[That  acute  inflammation  of  bone  does 
produce  necrosis  is  acknowledged  by  most 
authors,  G-erdy  standing  almost  alone  as 
a  representative  of  the  opposite  opinion. 
The  mode  in  which  it  acts  is  hardly 
clearly  stated  in  the  text.  The  inexpan- 
sibility  of  the  walls  of  the  Haversian 
canals  will  not  permit  the  sudden  in- 
crease which  acute  inflammation  de- 
mands, and  hence  the  corpuscles  become 
crowded  in  the  capillaries,  so  that  first, 
retardation  and  afterwards  stoppage  of 
the  current  occurs  ;  and  as  no  relief  can 
be  received  from  the  surrounding  vessels 
in  which  the  circulation  is  for  the  same 
mechanical  reason  and  in  the  same  way 
affected,  it  follows  as  a  matter  of  course 
that  the  part  most  inflamed  dies  by  rea- 
son of  this  stagnation  of  its  circulation. 
This  seems  to  be  the  explanation  of  those 
cases  where  after  acute  osteitis  involving 
the  whole  thickness,  and  perhaps  the 
whole  shaft  of  the  bone,  the  whole  of  the 
inflamed  part  falls  rapidly  into  the  condi- 
tion of  necrosis.] 

When  the  osteitis  has  reached  the  stage 
of  exudation,  the  dilated  vascular  channels 
become  again  narrowed  ;  but  the  process 
takes  place  slowly,  and  organization,  which 
involves  the  formation  of  new  vessels, 
takes  place  in  the  exuded  material  as  it  is 
produced.  Still,  although  the  event  is 
not  a  common  one,  traces  of  inflamma- 
tion   are  seen   on  sequestra    sufficiently 

'  Gerdy,  Maladies  des  Organes  du  Mouve- 
ment,  p.  217,  1855. 


142 


DISEASES    OF    THE    BONES. 


often  to  show  that  the  inflamed  part  does  ' 
sometimes  die.  The  same  causes,  in  fact,  j 
"which  produce  gangrene  in  soft  parts  will 
occasion  the  death  of  a  bone  ;  and  among 
them  inflammation  holds  a  high  place, 
less  on  account  of  its  direct  effect,  i.  e., 
its  tendency  to  produce  the  death  of  the 
part  inflamed,  than  of  its  indirect  conse- 
quences, whereby  the  circulation  around 
the  inflamed  part  is  obstructed,  and  so 
necrosis  of  the  neighboring  parts  is  in- 
duced. Hence  in  the  course  of  ;an  exten- 
sive caries  the  circulation  of  some  consid- 
erable portion  of  the  bone  is  apt  to  he 
destroyed,  and  then  a  necrosis  or  loose 
piece  is  found  in  the  middle  of  the  ulcer- 
ated part.  Such  combination  of  necrosis 
with  caries  was  called  by  the  old  writers 
dry  caries  or  hard  caries. 

Another  very  frequent,  if  it  be  not  the 
most  common,  cause  of  superficial  necro- 
sis is  the  denudation  or  separation  of  the 
periosteum,  which  occurs  as  a  conse- 
quence either  of  direct  injury  or  of  .effu- 
sion hetween  it  and  the  bone.  It  is  true 
that  large  separations,  and  even  exten- 
sive destruction  of  the  periosteum  may 
occur  without  the  death  of  any  portion  of 
the  bone,  and  this  is  indeed  common  in 
the  bones  of  the  head  and  face  ;  but  the 
peculiar  circulation  in  the  former,  and 
the  great  vascularity  of  all  parts  in  the 
latter  region,  sufficiently  explain  this 
fact.  In  other  parts,  it  is  the  more  gen- 
eral rule  that  when  the  periosteum  is  de- 
stroyed or  separated  over  any  consider- 
able portion  of  a  bone,  the  superficial 
layers  of  the  latter  will  perish.  This  is 
one  reason,  among  many,  why  it  is  im- 
portant to  adjust  the  soft  parts  over  a 
bone  denuded  by  violence,  in  order  that 
they  may  rapidly  adhere  to  it,  and  that 
so  fresh  vessels  may  connect  the  perios- 
teum to  the  hone  before  the  latter  has 
undergone  any  irremediable  change. 

Violence,  acting  directly  upon  the 
bone,  is  another  very  frequent  cause  of 
'  necrosis,  as  is  frequently  seen  in  com- 
pound fracture,  where  both  the  perios- 
teum and  the  medullary  tissue  are  much 
damaged,  and  the  bone  dies  without  any 
proof  of  previous  inflammation  having 
existed.  [It  must  not  be  overlooked  that 
violence  done  to  bone-tissue  causes  some- 
times its  acute  inflammation,  and  from 
the  incapacity  of  the  tissue  to  undergo 
the  changes  induced  by  such  inflamma- 
tion portions  of  the  injured  tissue  die.] 

The  action  of  cold  is  often  exhibited  on 
the  bones  as  on  the  soft  parts,  and  the 
subject  will  be  found  treated  of  under  the 
head  of  Frost-Bitc  (Vol.  I.,  p.  362.)  In 
deep  burns  the  bones  are  also  occasion- 
ally charred,  and  they  are  frequently  in- 
volved in  gangrene  of  the  superficial  tis- 
sues, from  whatever  cause  it  arises. 
Certain    caustic    applications    are    well 


known  as  frequent  causes  of  necrosis,  of 
which  the  superficial  exfoliation  produced 
on  the  surface  of  the  jaw,  for  the  cure  of 
epulis,  is  a  familiar  example.  To  this 
category  belongs  also  the  necrosis  of  the 
jaw  which  is  produced  by  exposure  to  the 
fumes  of  phosphorus.1  The  various  con- 
stitutional cachexias,  especially  syphilis 
and  struma,  are  frequent  causes  of  necro- 
sis ;  but  here  the  affection  of  the  bones  is 
only  a  variety  of  the  inflammatory  pro- 
cess. 

The  abuse,  and  even  occasionally  the 
moderate  use,  of  mercury  is  another  cause 
of  necrosis.  It  is  quite  true  that  many  of 
the  preparations  and  cases  entitled  "ne- 
crosis from  the  abuse  of  mercury"  may 
be  explained  as  having  been  cases  of  sy- 
philitic necrosis,  in  which  mercury  had 
merely  failed  to  arrest  the  disease,  and 
had  nothing  to  do  with  causing  it ;  but 
there  are  too  many  instances  on  record 
of  the  occurrence  of  necrosis  of  the  jaw, 
during  the  administration  of  mercury  for 
some  disease  which  had  no  influence  upon 
the  bones,  to  admit  of  a  doubt  that  the 
affection  was  directly  induced  bj  the  so- 
called  remedy.  Thus,  in  the  Museum  of 
Guy's  Hospital  (No.  1091)  is  a  seques- 
trum consisting  of  two-thirds  of  the  alve- 
olar process  of  the  lower  jaw,  which  is 
said  to  be  "  necrosis  induced  Ity  the  use 
of  mercury  for  ovarian  drops}'."  Unfor- 
tunately it  appears  that  what  is  a  mode- 
rate use  of  mercury  in  one  person,  is 
equivalent  in  rare  cases  of  idiosyncrasy 
to  an  excessive  abuse,  so  that  no  practical 
rule  can  be  laid  down ;  but  it  is  at  any 
rate  proper  to  remember  this  occasional 
effect  of  mercury,  particularly  when  pre- 
scribing it  for  cachectic  persons.  In  the 
Museum  of  St.  Bartholomew's  Hospital 
is  a  preparation,  in  which  necrosis  of  the 
jaw  is  attributed  to  the  administration  of 
a  few  grains  of  mercury  during  a  fever  ; 
but  in  some  fevers  necrosis  has  been  fre- 
quently observed  as  a  consequence  of 
mere  lowering,  as  it  would  seem,  of  the 
vital  powers,  without  any  mercurial  ca- 
chexia.2 

[One  cause  very  potent  in  producing 
necrosis  is  long  continued  exposure  to  wet 
and  cold,  the  two  causes  combined  seem- 
ing to  be  more  effective  than  either  sepa- 
rately. Thus  many  cases  are  recorded 
when  the  disease  followed  long  tramping 
through  snow  and  slush,  and  where  boys 
have  remained  long  bathing  in  very  cold 

1  This  affection  will  be  found  treated  of  in 
the  essay  on  Surgical  Diseases  of  the  Teeth 
and  Gums. 

2  See,  in  the  Museum  of  St.  George's  Hos- 
pital, series  ii.,  Nos.  91,  95,  preparations  in 
which  both  the  jaw  and  the  clavicle  became 
necrosed  in  the  same  patient  during  the 
course  of  a  fever. 
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water.  These  forms  of  exposure  produce 
an  acute  osteitis  which  terminates  in  ne- 
crosis.] 

It  would  be  idle  to  attempt  an  enume- 
ration of  all  the  causes  which  may  lead  to 
the  death  of  bone.  The  above  are  the 
most  common,  and  will  be  fouud  suffi- 
cient for  practice.  The  symptoms  and 
treatment  are  identical  in  most  of  these 
forms.  Some  will  require  special  notice 
hereafter. 

When  a  portion  of  bone  is  to  die,1  the 
first  phenomenon  is  the  cessation  of  cir- 
culation in  it.    This  leaves  it  hard,  white, 
and  sonorous  when  struck.     It  does  not 
bleed  when  exposed  or  cut  into,  and  is  in- 
sensible.    Occasionally,    when   the   dead 
bone  is  exposed  to  the  air,  and  acted  on 
by  the  presence  of  putrid  pus,  its  color 
becomes  nearly  or  quite  black  ;  large  sur- 
faces of  hard,  black,  necrosed  bone  are 
sometimes  left  exposed  by  the  sloughing 
of  the  skin  over  the  tibia.    The  dead  bone 
at  first  retains  its  connection  to  the  bone 
around,  as  well  as  to  the  periosteum,  or 
whatever  part  of  the  nutrient  membrane 
may  belong  to  it ;  but  the  presence  of  a 
dead  part  is  never  long  tolerated  by  the 
living  tissues,  and  accordingly  the  pro- 
cesses which  are  to  eliminate  it  soon  be- 
come perceptible  on  both  these  structures. 
The  periosteum,  or  medullary  membrane, 
as  the  case  may  be,  separates  from  the 
dead  bone  and  becomes  inflamed,  a  quan- 
tity of  ossific  deposit  (more  or  less,  accord- 
ing to  various  circumstances)  is  poured 
out  between  it  and  the  dead  bone,  and 
this  deposit  soon  becomes  converted  into 
new  bone,  forming  a  sheath  over  the  dead 
portion,  by  which  the  latter  is  enclosed, 
or  invaginated,  as  the  technical  term  is. 
The  dead  part  is  now  called  a  sequestrum, 
a  name  only  properly  applied  to  it  when 
loose  and  invaginated,  though  often  in- 
correctly used  of  any  piece  or  dead  bone. 
While  this  sheath  is  being  formed  from 
the  membrane  coating  the  dead   bone, 
changes  are  going  on  in  the  living  bone 
to  which  it  was  attached.     When  the  lat- 
ter has  been  previously  diseased   (?'.  e., 
when  the  necrosis  has  been  of  inflamma- 
tory origin),   the    inflammatory  deposit 
which  surrounds  the  sequestrum  softens, 
pus  is  formed,  and  a  groove  of  ulceration 
is  produced  at  the  expense  of  the  circle  of 
inflamed  bone  which  forms  the  margin  of 
the  sequestrum.    If  the  surrounding  bone 
have  been  previously  healthy,  the  seques- 
trum acts  as  an  irritant  upon  it,  setting 
up,  first  inflammation  and  thickening  to 
a  variable  distance,  and  then  ulceration. 
Thus  a  groove  is  traced  around  the  se- 
questrum ;    and    the    formation    of   this 
groove  is  accompanied  by  suppuration,  as 

1  This  description  refers  to  the  process  as  it 
occurs  in  bone  previously  healthy. 


j  has  been  described  above  (see  p.  122). 
The  pus  formed  in  the  neighborhood  of 
the  dead  part  makes  its  way  to  the  near- 
est surface,  and  in  so  doing  interrupts  the 
formation  of  the  periosteal  sheath,  leaving 
sinuses,  or  cloacae,  passing  through  this 
sheath  from  the  sequestrum  to  the  surface 
of  the  body,  or  sometimes  into  a  neighbor- 
ing joint  or  serous  cavity.  [The  occurrence 
of  cases  in  which  suppuration  does  not 
occur  in  connection  with  necrosis  are  ac- 
knowledged to  be  rare.  Cases,  however, 
in  which  suppuration  is  long  delayed  and 
slight  in  quantity  are  not  so  infrequent, 
and  these  exceptional  cases  may  lead  to 
error,  or  at  least  uncertainty  in  the  diag- 
nosis, if  due  allowance  be  not  given  to 
their  possible  occurrence.]  The  presence 
of  such  sinuses,  leading  through  the  shell 
of  bone  to  hard,  smooth,  sonorous  bone  at 
the  bottom  of  the  cavity,  is  the  distin- 
guishing mark  of  necrosis.  Most  of  these 
points  are  illustrated  by  the  accompany- 
ing figure.     [See  fig.  578,  p.  144.] 

The  formation  of  the  groove  between 
the  dead  and  living  bone  is  a  very  slow 
process  in  the  bones  of  the  limbs,  requir- 
ing generally  man}'  months  for  its  com- 
pletion. It  is  impossible  to  lay  down  any 
rule  as  to  the  time  at  which  a  sequestrum 
may  be  expected  to  be  found  separated 
from  the  rest  of  the  bone.  In  animals,  as 
has  been  proved  by  experiments,1  the  pro- 
cess may  be  completed  in  a  few  days.  In 
children  it  seems  to  go  on  sometimes  with 
great  rapidity,  especially  in  the  bones  of 
the  face.  On  the  other  hand,  instances 
are  not  wanting  in  which  half  a  lifetime 
may  have  elapsed,  and  the  process  still 
remain  unfinished. 

One  of  these  has  furnished  a  preparation 
in  the  Museum  of  St.  Bartholomew's  Hospi- 
tal.2 It  is  the  section  of  the  shaft  of  a  femur, 
exhibiting  in  its  interior  a  small  fistulous 
cavity,  with  necrosis  of  a  small  portion  of  the 
inner  layers  of  its  wall.  A  groove  extends  to 
some  depth  between  the  dead  and  the  con- 
tiguous living  bone.  The  limb  was  removed 
by  amputation.  The  femur  had  been  frac- 
tured thirty-five  years  previous  to  the  ampu- 
tation ;  the  fracture  was  followed  by  abscess 
in  the  soft  parts,  and  the  formation  of  a  fistu- 
lous passage  leading  to  the  interior  of  the 
bone,  which  passage  remained  open  during 
the  whole  period  from  the  fracture  to  the  re- 
moval of  the  limb. 

It  may,  however,,  be  stated  generally, 
that  the  more  superficial  the  dead  portion 
is,  the  more  freely  it  is  exposed,  and  the 
more  violent  the  action  of  the  cause  has 
been,  the  more  rapidly  will  it  separate 
(see  p.  127). 

When  the  groove  is  completed,  the  dead 

1  Troja,  De  novorum  Ossium  Regeneratione, 
exp.  i. 
*  Scries  i.,  No.  176. 
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Fig.  578. 


^ -*V     r-t'^'"-''':'  _L_i 


From  a  preparation  (No.  3174)  of  necrosis  of  the  tibia,  in  the  Museum  of  the  Royal  College  of  Surgeons.  To 
show  the  various  points  connected  with  necrosis  of  a  portion  of  the  shaft  of  a  long  bone — the  sequestrum — its 
invaginating  sheath,  formed  in  a  great  measure  by  periosteal  deposit,  and  terminating  on  the  healthy  surface 
of  the  bone,  at  some  distance  from  the  seat  of  disease,  the  openings,  or  cloacse,  through  which  the  sequestrum 
is  exposed,  and  (in  this  instance)  the  implication  of  the  neighboring  joint  from  the  extension  of  these  cloacae 
into  it.    .- 


bone  is  loose  in  the  cavity  so  formed  for 
it,  and  quite  free  from  any  vital  connec- 
tion to  the  body.  [This  is  true  in  the 
dried  bone,  but  not  in  the  living  patient. 
During  life  the  surface  looking  towards 
the  sequestrum  is  constituted  by  a  layer 
of  granulations,  which,  surrounding  on  all 
sides  the  dead  piece,  so  support  it  that  no 
space  exists  between  the  two  and  no 
motion  can  take  place  of  the  sequestrum 
in  its  cavity.  In  old  cases  these  granula- 
tions become  very  hard  and  insensible, 
and  form  an  admirable  bed  in  which  the 
rough  and  sometimes  sharp-edged  or 
sharp-pointed  sequestrum  often  remains 
without  doing  harm  for  many  months  or 
even  years.  This  bed  of  firm  granula- 
tions explains  the  fact  that  the  probe  does 
not  always  detect  mobility  even  long  after 
the  separation  is  complete.  In  order  to 
elicit  the  fact  that  the  sequestrum  is  loose, 
it  is  often  necessary  to  press  it  with  a 
strong  steel  probe  down  into  the  granula- 
tions beneath  it  so  as  to  crush  them,  and 
thereby  allow  some  displacement.  By 
repeating  this  process  somewhat  forcibly 
we  can  soon  get  the  sequestrum  to  move 
in  its  now  enlarged  enclosure,  and  appre- 
ciate the  fact  by  the  probe.]  The  seques- 
trum, therefore,  is  now  eliminated,  and 
this  may  be  regarded  as  the  natural  pro- 


cess of  cure,  since  it  prevents  the  exten- 
sion of  the  necrosis  further  into  the  bone  ; 
but  as  the  sequestrum  is  still  lodged  in  its 
cavity  in  the  interior  of  the  bone,  it  thus 
becomes  an  abiding  source  of  life-long  ir- 
ritation, which  must  by  all  means  be 
removed  as  speedily  as  possible. 

The  above  is  intended  for  a  sketch  of 
the  process  of  necrosis  in  one  of  its  most 
frequent  seats,  viz.,  the  outer  (subperi- 
osteal) layers  of  the  compact  sheath  of  a 
long  bone  ;  but  it  may  occur  in  any  situa- 
tion— in  the  medullary  canal,  or  central 
layers  of  the  compact  tissue,  in  flat  or  ir- 
regular bones,  or  the  spongy  ends  of  long 
bones ;  or  again,  the  extent  of  the  necro- 
sis, or  the  situation  of  the  part,  may 
modify  considerably  the  process  of  sepa- 
ration, i.e.,  the  surgical  aspect  of  the  case. 
For  example,  even  when  necrosis  is  sub- 
periosteal, and  the  process  of  separation 
normal,  it  may  be  in  a  part  from  which 
extraction  is  impossible,  as  on  the  inner 
surface  of  the  skull,  spine,  pelvis,  thorax, 
etc.  The  subperiosteal  sheath  is  often 
wanting  in  the  bones  of  the  limbs  when 
the  soft  parts  have  been  extensively  de- 
stroyed over  the  affected  bone  ;  and  it  is 
never  formed  in  the  skull,  where  necrosis 
is  so  common,  nor  in  the  cancellous  bones, 
where,  though  less  common,  the  disease 
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is  by  no  means  rare.  In  such  cases,  when 
the  dead  bone  is  loosened  from  the  living, 
it  comes  away  of  itself,  or  can  be  at  once 
removed.  Such  a  piece  of  dead  bone,  not 
confined  by  any  invaginating  sheath  of 
new  bone,  is  called  an  exfoliation.  Again, 
it  sometimes  happens  that  the  necrosed 
portion  involves  the  whole  thickness  of 
the  shaft  of  a  long  bone,  and  sometimes 
the  whole  length  of  its  diaphysis ;  some 
instances  even  are  exhibited  in  the  muse- 
ums where  the  epiphysis  also  has  perished 
along  with  the  entire  shaft,  though  this  is 
very  rare.1  Necrosis  also  sometimes  at- 
tacks the  epiphysis  only,  and  even,  as  it 
seems,  the  deposit  of  bone  which  in  early 
life  forms  the  centre  of  ossification  for  the 
epiphysis.2 

Each  of  these  conditions  is  accompanied 
by  noticeable  peculiarities.  When  the 
whole  thickness  of  the  shaft  is  involved, 
especially  in  a  bone,  like  the  humerus, 
enjoying  free  and  rapid  motion,  fracture 
is  likely  to  follow  on  the  completion  of 
the  groove,  although  this  result  may  be 
obviated  by  the  strength  of  the  case 
of  new  bone.  [This,  however,  is  not 
common,  the  new  bone  being  usually 
formed  and  consolidated  before  the  sepa- 
rating process  is  complete.  Some  very 
interesting  cases  are  recorded  of  fracture 
of  the  involucrum  after  it  had  been  fully 
formed.  These  cases  have  sometimes 
been  produced  by  very  great  and  some- 
times by  Very  slight  degrees  of  violence, 
according  as  the  involucrum  was  strong  or 
weak.  The  following  is  a  typical  in- 
stance : — 

A.  C,  a  strong  and  healthy  butcher,  had  had 
necrosis  of  shaft  of  humerus  for  some  years. 
A  large  sequestrum  lay  loose  in  its  involucral 
cavity,  but  gave  rise  to  so  little  inconvenience 
that  he  postponed  the  operation  for  its  re- 
moval. On  one  occasion,  in  trying-  to  lift  a 
heavy  piece  of  meat  to  hang  it  upon  a  high 
hook,  he  felt  a  sudden  snap  in  his  diseased 
arm,  which  fell  helpless  to  his  side.'  The  bone 
had  broken  through  the  involucrum,  and 
torn  its  way  through  the  integuments,  thus 
making  a  bad  compound  fracture.  Between 
the  fragments,  in  a  large  cavity,  which  was 
now  quite  exposed,  could  be  seen  and  felt  the 
sequestrum.  This  was  his  state  when  I  saw 
him  in  consultation.  The  first  thing  to  be 
done  was  to  remove  the  piece  of  dead  bone, 
which  was  easily  accomplished,  and  we  had 
then  to  deal  with  a  compound  fracture  in 
which  the  ends  of  the  fragments  were  com- 
posed of  involucral  instead  of  original  bone 

1  Guy's  Hospital  Museum,  No.  116030,.  ne- 
crosis of  the  condyles  and  shaft  of  the  femur, 
and  upper  end  of  the  tibia.  See  also  No. 
11 60218,  referred  to  further  on. 

2  See  a  case  in  my  work  On  the  Surgical 
Treatment  of  Children's  Diseases,  2d  edit., 
p   389.     (Edward  J.  Eade.)  ■ 


tissue.  The  displacement  was  easily  reduced, 
the  broad  broken  surfaces  of  the  involucrum 
fitting  accurately  into  one  another,  and  mu- 
tually supporting  each  other.  The  result  was 
rapid  and  perfect.  He  has  to-day,  twenty- 
five  years  after  the  accident,  an  arm  as  strong 
and  as  useful  as  ever  it  was.] 

When  the  whole  diaphysis  is  involved, 
the  case  assumes  a  graver  aspect,  since 
the  extent  of  inflammation  which  is  ne- 
cessary for  the  formation  of  the  new  shaft, 
and  the  great  suppuration  thereby  pro- 
duced, suspends,  or  perhaps  permanently 
abolishes,  the  functions  of  the  limb.  The 
muscles  become  matted  together,  the  skin 
cedematous  and  penetrated  by  numerous 
sinuses,  the  parts  below  incapable  of  ex- 
tended motion  or  energetic  action  ;  cases 
even  are  on  record  where  the  inflamma- 
tion, having  reached  the  great  vessels, 
has  produced  coagulation  of  the  blood  in 
both  artery  and  vein,  and  consequent  dry 
gangrene  of  the  limb.1  In  other  cases 
either  the  ulceration  around  a  sequestrum, 
or  other  disease  of  the  bone,  involves  a 
large  vessel,  or  the  point  of  an  exfoliating 
portion  of  bone  is  driven  into  the  artery 
in  some  movement  of  the  limb  ;2  and  thus 
either  a  direct  wound  of  the  artery  is  pro- 
duced (when  the  sinus  of  the  diseased 
bone  communicates  with  the  laceration  in 
the  artery),  or  if  no  opening  exists  ex- 
ternally, a  consecutive  aneurism  may 
possibly  be  established. 

[Hemorrhages  in  necrosis  are  not  un- 
common, always  important,  often  fatal. 
They  occur  sometimes  while  the  patient 
is  taking  active  exercise,  sometimes  when 
he  is  quiet  in  bed.  They  are  sometimes 
slight,  with  no  seriou  sconsequences,  some- 
times they  are  severe,  profuse,  and  rapidly 
exhausting.  Sometimes  they  cease  sponta- 
neously, sometimes  they  are  uncontrolla- 
ble by  anything  short  of  an  operation.  As 
to  the  slighter  forms  of  hemorrhage,  which 
commonly  occur  during  active  exercise, 
they  doubtless  depend  upon  the  wound- 
ing of  the  granulations  by  the  sharp  edges 


1  Museum  of  St.  Bartholomew's  Hospital, 
series  i.,  No.  134. 

2  Mr.  Poland,  in  his  essay  "  On  Rupture  of 
the  Popliteal  Artery,"  quotes  one  case  of 
spontaneous  hemorrhage  from  that  vessel  in 
necrosis  of  the  femur  (a  patient  of  Dr.  Porter, 
Dublin  Journ.,  vol.  v.),  and  two  others  where 
the  artery  was  wounded  by  a  sequestrum 
during  active  movements  of  the  limb  (Dr. 
Byron's  case,  Med.-Chir.  Rev.,  vol.  xxiv.,  p. 
259  ;  Dr.  Jacob's  Diss.  Med.-Chir.  de  Aneu- 
rism. Edin.',  1814).  I  have  seen  fatal  hem- 
orrhage from  the  lingual  artery  in  disease  of 
the  jaw,  and  from  the  aorta  in  caries  of  the 
spine.  Mr.  Stanley  (op.  cit.,  p.  Ill)  relates 
a  case  in  which  the  capsule  of  the  knee-joint 
was  penetrated  by  the  pointed  end  of  the  ne- 
crosed shaft  of  the  femur. 
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or  points  of  the  sequestrum.  Rest  and 
elevation  of  the  limb  is  all  that  is  required 
to  stop  them.  The  severe  eases  have  fea- 
tures most  important  to  recognize.  Thus 
we  may  have  a  sudden  profuse  gush  of 
blood  coming  from  several  of  the  hstulous 
openiugs,  with  great  force,  and  so  rapidly 
that  pallor  and  faintness  are  produced 
before  the  flow  ceases.  This  may  take 
place  without  warning,  while  the  patient 
is  asleep  in  bed.  The  hemorrhage  gener- 
ally ceases  after  this  first  outrush,  but 
recurs  again  in  the  same  sudden  and  un- 
explained manner  until  a  fatal  result, 
either  immediate  or  by  gradual  sinking, 
terminates  the  case.  That  tiiese  cases 
constitute  a  formidable  group  will  appear 
when  I  state  that  out  of  eleven  cases 
which  I  have  myself  seen,  six  have  died. 
These  cases  mostly  occurred  in  the  New 
York  Hospital;  in  all  the  gravity  of  the 
condition  was  fully  appreciated,  and  yet 
only  five  out  of  eleven  were  saved.  This 
happened,  too,  when  everything  seemed 
to  be  doing  well  at  the  time  the  hemor- 
rhage occurred,  and  in  every  case  but  one 
the  opened  vessel  was  accessible  to  liga- 
ture. The  examination  of  these  cases, 
either  after  death,  amputation,  or  during 
operation,  revealed  the  fact  that  in  every 
one  the  artery  eroded  was  the  principal 
trunk,  except  in  one  instance,  and  in  that 
case  the  vertebral  was  opened  near  its 
origin.  Several  other  cases  have  come  to 
my  knowledge  since  these  were  tabulated, 
which  raise  the  whole  number  to  sixteen, 
bearing  the  same  ratio  of  mortality,  and 
showing  the  same  pathological  condition. 
The  practical  deductions  from  these  facts 
are  simple  but  momentous.  The  bleeding 
is  from  a  main  trunk,  and  will  be  fatal  if 
let  alone.  The  life  depends  upon  prompt- 
ness, and  promptness  can  only  grow  out 
of  conviction  of  danger.  The  danger  is 
imminent,  the  remedy  not  doubtful.  Two 
courses  present  themselves  :  either  to  tie 
the  injured  artery  at  the  point  wounded, 
or  to  amputate  the  limb.  The  real  risk 
to  _  the  patient  is  that  the  surgeon,  not 
fully  alive  to  the  real  conditions,  may 
wait  too  long,  and  not  feel  convinced  of 
the  necessity  of  operation  until  it  is  too 
late  for  the  operation  to  save.  If  possi- 
ble, the  artery  should  be  tied  at  the 
wounded  point  above  and  below  the 
opening.  If  not  possible  to  tie  the  artery 
at  the  seat  of  injury,  amputation  should 
be  performed  at  once.  A  ligature  on  the 
trunk  immediately  above  the  injured 
point  might  prove  successful ;  but  it  has 
the  great  disadvantage  that  it  does  not 
secure  against  distal  hemorrhage,  and  in 
my  judgment  would  be  rarely  successful. 
Two  cases  may  illustrate  the  two  best 
modes  of  treating  hemorrhage  in  ne- 
crosis : — 


Case  I.  Martin  Clancy,  set.  24,  was  brought 
to  Bellevue  Hospital,  Oct.  29,  1869.  He  was 
pale  and  feeble,  and  said  lie  had  had  several 
profuse  bleedings  from  an  ulcer  in  the  thigh. 
These  bleedings  had  occurred  suddenly  with- 
out obvious  cause,  and  each  had  stopped 
spontaneously.  He  was  wearing  a  tourniquet, 
put  on  by  his  outside  surgeon.  Examination 
showed  necrosis  of  the  shaft  of  the  femur,  of 
which  he  gave  a  clear  history,  dating  back 
nearly  seven  years.  Operation  was  urgently 
indicated,  and  Dr.  A.  B.  Mott  immediately 
performed  it.  The  ordinary  operation  was 
first  performed  by  removing  the  sequestrum 
through  a  liberal  opening  through  the  invo- 
lucrum.  This  was  easily  accomplished,  and 
a  large,  flat,  sharp-edged  sequestrum,  evi- 
dently formed  from  the  posterior  compact 
substance  of  the  femur  just  above  the  condyle, 
was  removed,  leaving  a  large  cavity  exposed, 
in  which  the  next  step  was  to  search  for  the 
eroded  artery.  After  a  tedious  and  extremely 
difficult  and  careful  search,  the  opening  in 
the  artery  was  found,  from  which,  on  loosen- 
ing the  tourniquet,  the  blood  spurted  freely. 
A  ligature  was  applied  above  and  below  the 
opening,  the  two  ligatures  being  about  an 
inch  apart.  The  wound  was  dressed  lightly 
and  partly  open.  Everything  went  on  favor- 
ably, and  the  patient  was  discharged  cured, 
Dec.  31st,  about  nine  weeks  after  the  opera- 
tion. 

The  following  case  illustrates  the  sec- 
ond alternative  which  these  cases  present, 
viz.,  amputation  : — 

J.  McKibbin,  a  lad  of  14,  had  been  under 
the  observation  of  Dr.  Gurdon  Buck  for 
several  years,  during  which  time  the  imme- 
diate care  of  the  case  was  taken  by  Dr.  W. 
W.  Jones,  of  this  city.  He  had  had  necrosis 
of  the  left  femur  dating  back  about  four  years. 
He  had  had  at  several  periods  slight  hemor- 
rhages of  dark  colored  blood,  which  were  easily 
checked  by  pressure,  and  doubtless  came  from 
the  granulations  lining  the  involucral  cavity. 
He  was  doing  tolerably  well,  when  in  August, 
1855>  after  a  long  walk,  he  had  a  considera- 
ble bleeding,  checked  by  moderate  pressure, 
but  returning  again  at  intervals  of  several 
days.  On  the  night  of  August  31st,  while  in 
bed,  violent  hemorrhage  occurred,  soaking 
the  bed  and  cloths  which  were  applied.  On 
September  1st,  on  removing  the  bandages, 
arterial  blood  again  rushed  out  with  great 
force,  requiring  instant  compression  of  the 
femoral  above.  Under  these  circumstances 
of  instant  peril,  no  hesitation  was  felt,  and 
amputation  was  performed  immediately  below 
the  trochanter.  Examination  of  the  limb 
showed  a  long,  irregular  and  sharp-pointed 
sequestrum,  partially  extruded  from  its  bed, 
through  a  large  cloaca,  and  pressing  on  the 
side  of  the  femoral  artery,  in  whicli  a  large 
hole  had  been  eroded  b}r  the  contact.  The 
opening  in  the  vessel  was  plugged  by  a  fibrin- 
ous coagulum,  part  of  which  seemed  firm,  as 
if  formed  some  time  before  the  final  hemor- 
rhages, and  only  partly  displaced  by   them. 
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The  specimen  is  now  in  the  New  York  Hospi- 
tal Museum.  The  boy  made  a  rapid  and  per- 
fect recovery. 

The  explanation  of  these  erosions  of 
arteries  is  to  be  found  in  the  fact  that 
there  is  a  disposition  on  the  part  of  these 
sequestra  to  be  extruded  from  their  in- 
volucral  imprisonment,  and  to  seek  the 
nearest  surface,  therein  obeying  a  law 
which  is  common  to  all  foreign  bodies 
lodged  in  the  organism.  In  consequence 
of  this  tendency  to  extrusion,  we  con- 
stantly see  sequestra  which  are  not 
tightly  enclosed  within  a  bony  case  find- 
ing their  way  to  the  surface,  and  easily 
removed.  Even  those  sequestra  which 
are  enclosed  within  the  iuvolucrum  arc 
sometimes  partially  extruded  through 
large  cloacae,  and  thus  are  brought  within 
the  reach  of  the  artery  which  passes  in 
close  proximity.  This  happened  in  Dr. 
Buck's  case,  above  related,  and  it  is 
strikingly  illustrated  in  a  specimen  we 
have  in  the  College  Museum.  The  speci- 
men embraces  the  femur  and  tibia  above 
and  below  the  knee-joint,  with  the  femoral 
and  popliteal  vessels.  The  femur  shows 
an  old  condition  of  necrosis,  with  an  in- 
volucrum,  with  large  cloaca?,  from  one  of 
which  protrudes  the  end  of  a,  sharp  and 
ragged  sequestrum,  which,  emerging  in 
the  popliteal  space,  has  caused  a  large 
erosion  in  the  popliteal  artery.  It  was 
taken  from  the  body  of  a  member  of  our 
profession,  who  had  several  sudden  hem- 
orrhages, and  before  the  extreme  remedy 
of  amputation  was  decided  on  was  so  re- 
duced that  amputation  came  too  late  to 
save  his  life. 

The  same  pathological  view  explains 
the  occurrence  of  some  of  the  most  for- 
midable of  these  hemorrhages  when  the 
patient  is  perfectly  quiet,  perhaps  asleep 
in  bed.  The  sharp  edge  of  ,the  seques- 
trum is  gradually  approaching  the  artery, 
by  virtue  of  a  force  which  slowly  but 
steadily  brings  them  together,-  entirely 
besides  and  independent  of  any  muscular 
movement  which  may  drive  them  into 
contact. 

Fig.  579  represents  the  lower  end  of  a 
femur  amputated  for  hemorrhage  from 
the  popliteal  artery,  which  had  been 
opened  by  a  sharp  sequestrum  from  the 
posterior  surface  of  the  bone.  The  speci- 
men is  remarkable  from  the  perforation 
which  has  taken  place,  due  to  the  actions 
which  were  going  on  in  the  bed  from 
which  the  sequestrum  was  obtained. 
This  specimen  is  in  the  New  York  Hos- 
pital Museum.] 

In  any  case  of  such  injury  to  the  main 
vessels,  when  the  diagnosis  can  be  prop- 
erly established,  amputation  would  be 
indicated,  in  the  lower  limb.  In  the  upper 
limb  the  main  arteries  are  separated  from 
the  bone  by  a  mass  of  soft  parts ;  and 


smaller  vessels  would  hardly  complicate 
the  case,  as  they  might  be  included  in  the 
incisions  required  to  expose  the  diseased 
bone.    In  other  situations  attempts  must 

[Fig.  579. 


Perforation  by  a  sequestrum.    (Specimen  in  the  iSTew 
York  Hospital  Museum.)] 

be  made  to  tie  the  ulcerated  vessel ;  and 
if  they  fail,  as  they  generally  will,  from 
the  rotten  condition  of  the  parts,  the 
trunk  leading  to  it  must  be  secured  by 
ligature  or  acupressure. 

In  cases  of  necrosis  involving  the  whole 
thickness  of  a  bone  (total  necrosis),  when 
the  seat  of  the  disease  is  a  large  bone, 
such  as  the  femur,  life  is  in  considerable 
clanger  ;  and  as  the  patients  are  usually 
persons  in  whom  some  constitutional 
cachexia  is  present,  and  probably  in  an 
advanced  stage,  they  frequently  succumb.' 
Still  the  dangers  of  amputation  in  these 
cases  are  so  great,  and  the  advantages  of 
saving  the  limb  so  decided,  that  they  are 
usually  left  to  the  reparative  powers  of 
nature.  In  small  bones,  such  as  the 
phalanges,  amputation  is  indicated.  In 
the  upper  limb  large  portions  of  the  whole 
thickness  of  the  shaft  may  be  removed 
with  entire  success,  and  preservation  of 
the  motions  of  the  extremity.  In  the 
essay  on  Excision,  the  indications  for 
excision  of  the  whole  or  parts  of  bones  on 
account  of  necrosis,  involving  their  whole 
thickness,  will  be  further  considered. 

1  An  interesting  case  of  total  necrosis  of  the 
shaft  and  upper  part  of  the  femur  in  a  young 
subject,  aged  thirteen,  in  whom  amputation 
was  successfully  performed  a  year  and  a  half 
after  the  commencement  of  the  disease,  is 
recorded  by  Mr.  Kerr,  of  Aberdeen,  in  the 
Ed.  Med.  and  Surg.  Journ.,  1834,  vol.  xlii., 
p.  98.  It  is  worth  perusing,  as  showing  the 
activity  of  repair  at  that  early  age. 
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Central  necrosis  is  usually  an  obscure 
complaint,  and  is  hardly  distinguishable 
by  its  symptoms  from  chronic  abscess  of 
the  bone.  In  fact,  as  their  symptoms  are 
the  same,  so  the  same  treatment  is  ap- 
plicable to  each  of  them.  Deep-seated 
pain,  throbbing,  loss  of  rest,  general  de- 
bility, perhaps  rigors  and  some  amount  of 
fever,  with  slight  puffiness  over  the  seat 
of  the  disease,  and  a  little  pain  on  pres- 
sure ;  these  symptoms  persisting  for  a 
considerable  period  without  relief,  not- 
withstanding that  the  appropriate  consti- 
tutional and  local  remedies  have  been 
employed,  indicate  the  necessity  of  mak- 
ing an  exploratory  incision  at  the  seat  of 
the  inflammation,  and,  if  the  surface  be 
found  healthy,  of  removing  it  with  the 
trephine  in  order  to  search  for  an  abscess 
or  sequestrum  in  the  centre. 

Deep-seated  necrosis  often  leads  to  sup- 
puration, making  its  way  to  a  free  sur- 
face. This  is  very  common  in  the  long 
bones,  and  is  a  frequent  cause  of^abscess 
and  destructive  inflammation  of  the  joints. 
Necrosis  may  also  attack  a  portion  of  the 
articular  surface  of  one  of  the  great  joints 
of  the  body,  although  this  is  rare  except 


as  a  complication  of  extensive  strumous  i 
affection  of  the  joint-surface.  Limited 
necrosis  of  articular  ends  is,  however,  oc- 
casionally met  with,  and,  like  the  previ-  [ 
ous  affection,  will  set  up  abscess  in  the 
joint.  The  diagnosis  of  these  causes  of 
articular  abscess  must  be  sought  in  the 
essay  on  Diseases  of  the  Joints,  and 
the.  indications  for  operative  treatment  in 
that  on  Excision. 

In  the  flat  bones,  where  they  are 
formed  of  compact  tissue,  necrosis  is  an 
exceedingly  common  disease  ;  but  here, 
ns  has  been  before  observed,  the  dead 
bone  will  usually  exfoliate  without  in- 
vagination. 

[It  should  be  noted  here,  however,  that 
although  no  invagination  takes  place  in 
these  cases  of  necrosis  of  the  cranial 
bones,  the  process  of  exfoliation  is  an  ex- 
tremely uncertain  one.  In  fact  in  many 
cases  of  long  standing  and  extensive  ne- 
crosis of  the  cranium,  no  effort  at  separa- 
tion can  be  observed,  even  when  the  dis- 
ease has  existed  for  years.  These  cases,  I 
believe,  are  most  commonly  syphilitic,  and 
in  one  case  of  this  kind,  on  which  I  had 
occasion  to  operate,  a  dead  portion  of  the 
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Large  sequestrum  from  a  case  of  syphilitic  necrosis  of  the  cranium. 


os  frontis  was  known  to  have  been  so 
for  three  years,  and  yet  the  chisel  and  the 
rongeur  revealed  no  point  at  which  sepa- 
ration had  even  commenced.  This  pecu- 
liarity of  non-separation  is  also  sometimes 
seen  in  necrosis  of  the  lower  jaw,  where 
often  the  process  of  separating  the  dead 
from  the  living  parts  is  unwillingly  un- 
dertaken, and  slowly  and  imperfectly  per- 
formed. This  feature  is  not  always  ob- 
served, exfoliation  sometimes  taking  place 
promptly  and  completely.     This  I  have 


seen  in  several  traumatic  cases,  and  in 
one  case  of  syphilitic  necrosis  of  the  cra- 
nium, under  the  care  of  Dr.  E.  II.  Hamil- 
ton, at  Bellevue  Hospital,  one  large 
sequestrum  came  away  with  ease  as  if 
already  separated  (Eig.  580).  This  was 
the  more  noticeable,  because  at  most  other 
points  no  evidence  of  separation  could  he 
discovered. 

Another  feature  of  this  disease,  as  it 
attacks  the  cranium,  is  a  disposition  to 
spread  gradually  and  slowly  over  large 
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districts  of  the  skull.  This  progress  is 
usually  characterized  by  puffy  swellings 
of  the  scalp,  which  slowly  suppurate,  and 
then  ulcerate,  destroying  the  entire  thick- 
ness of  the  scalp.  At  the  bottom  of  these 
ulcers,  the  bone  is  found  to  be  bare  and 
dead.  This  disease  makes  progress  in 
two  ways.  1st.  By  new  puffy  spots  fol- 
lowed by  ulceration  disclosing  dead  bone, 
and  2d,  by  an  extension  of  the  necrosis 
itself,  sometimes  undermining  the  edges 
of  the  ulcer,  and  sometimes  enlarging  its 
area.  This  gradual  extension  of  the 
necrotic  action  is  almost  peculiar  to  the 
flat  bones  of  the  skull.  The  death  seems  to 
be  preceded  by  a  thickening  and  roughen- 
ing of  the  surface  about  to  die,  evidently 
due  to  a  hypersemic  action  in  the  bone- 
substance,  but  which  makes  no  consider- 
able advance  as  an  active  process,  being 
so  promptly  followed  by  the  death  of  the 
part  involved,  that  the  necrosis  seems  to 
advance  by  its  own  infective  action  rather 
than  to  be  preceded  by  a  vital  bone 
change,  which  careful  inspection,  how- 
ever, shows  to  have  preceded  actual 
death. 

By  this  progress  of  steadily  advancing 
necrosis,  large  districts  of  the  skull  are 
invaded,  some  times  involving  nearly  the 
whole   calvarium.      Fig.    581   represents 
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Extensive  necrosis  of  the  cranium. 

such  a  case.  The  specimen  is  in  the  New 
^     York  Hospital   Museum.      The   rate   of 

progress  of  this  form  of  necrosis  is  usu- 
»     alty  slow,  several  of  the  recm-ded  cases 

having  occupied  years  in  their  course. 

The  depth  of  the  destructive  action  varies 

very  much  at  different  points,  in  some  in- 


volving only  the  outer  table,  and  in  some 
destroying  the  whole  thickness  of  the 
bone.  Some  ulcerative  or  carious  action  is 
unquestionably  set  up  in  the  course  of  the 
disease,  for  we  find  erosions  and  perfora- 
tions of  the  bone  at  various  points  which 
can  in  no  other  way  be  accounted  for. 
The  dura  mater  opposite  those  points  of 
bone  entirety  necrosed  is  thickened,  some- 
times granulating,  and  separated  from 
the  dead-bone  surface  by  a  layer  of  pus. 
This  purulent  collection  commonly  com- 
municates with  the  external  surface  by 
means  of  the  carious  openings  above  re- 
ferred to.  The  termination  of  several  of 
the  recorded  cases  has  beeu  by  meningitis. 
The  removal  in  these  cases  of  the  dead 
bone  has  usually  given  an  imperfect  re- 
sult. Either  it  has  been  found  impossi- 
ble to  remove  all  the  dead  portion,  or  after 
complete  removal  the  disease  has  recom- 
menced in  the  neighboring  bone,  and 
steadily  advanced  to  a  fatal  termination. 
I  do  not  believe  that  any  remedies  now 
known  have  any  direct  effect  in  arresting 
its  progress.] 

The  same  may  be  said  of  the  necrosed 
portions  of  irregular  bones,  which  consist 
almost  entirely  of  cancellous  tissue  (such 
as  those  of  the  tarsus),  in  which  necrosis 
is  by  no  means  rare.     Whole  bones,  or 
large  portions  of  entire  bones,  of  the 
tarsus,  and  sometimes,  but  less  often, 
of  the  carpus,  are  found  quite  sepa- 
rate from  all  their  attachments,  and 
merely   retained    as   foreign  bodies 
among  the  soft  parts.     In  such  cases 
there  is  sometimes  a  little  difficulty 
in  making  the  diagnosis ;  since  the 
dead  bone  has  not  the  hard  ringing 
sensation  usual  in  necrosis  of  com- 
pact tissue,  and  the  large  size  of  the 
necrosed  piece  sometimes  prevents  it 
from  moving  under  the  probe.'   The 
case,  therefore,  simulates  one  of  ca- 
ries. 

This  difficulty  was  experienced  in  the 
case  of  a  little  child  under  the  writer's 
care,  in  whom  a  sinus  existed  leading 
down  upon  the  os  calcis.  The  probe 
passed  down  to  soft  bone,  not  in  the 
least  movable,  and  crumbly  to  the  touch. 
On  the  soft  parts,  however,  being  turned 
back,  it  was  found  that  the  posterior 
part  of  the  calcaneum,  involving  at  least 
half  the  bone,  was  dead  and  quite  sepa- 
rated from  the  anterior  part.  This  hav- 
ing been  removed,  the  child  made  a  rapid 
recovery.  I  have  seen  similar  cases  in 
childhood  repeatedly,  and  more  espe- 
cially about  the  tarsus. 

However,  though  the  cancellous  tissue 
is  sometimes  affected  with  necrosis,  it 
should  be  remembered  that  this  is  excep- 
tional, and  that  necrosis  is  an  affection 
more  peculiarly  of  the  compact  tissue, 
and  especially  of  the  densest  bones.     Thus 
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the  petrous  bone  is  frequently  necrosed, 
and  has  been  known  to  exfoliate  almost 
entire.1 

[I  have  seen  one  of  these  petrosal  se- 
questi'a  which  was  removed  by  Dr.  C.  R. 
Agnew  from  a  patient  who  had  been  long 
suffering  with  suppurative  otitis  media. 
His  report  of  the  case  says  :  "It  will  be 
observed  that  the  sequestrum  includes  the 
wreck  of  the  labyrinth.  The  cochlea  is 
seen  laid  open  by  caries,  and  two  of  the 
semicircular  canals  are  seen  in  part.  The 
vestibule  is  bereft  of  its  furniture,  and 
almost  obliterated.  After  the  operation 
the  patient  rapidly  regained  his  health, 
and  by  the  end  of  the  year  the  external 
meatus  had  become  closed  by  cicatriza- 
tion." 

^Necrosis  occurring  after  compound 
fracture  is  worthy  of  a  moment's  notice. 
The  death  of  a  portion  of  the  ends  of  one 
or  both  fragments  after  compound  frac- 
ture depends  either  upon  the  exposure  of 
the  injured  bone  to  the  air  and  the  decom- 
posing fluids  of  the  wound,  or  to*£epara- 
tion  of  a  fragment  from  all  its  vital  con- 
nections, so  that  it  dies  from  want  of 
nutrient  supply.  Practically  perhaps  this 
distinction  is  not  of  great  importance,  for 
the  main  fact  we  have  to  deal  with  is -the 
presence  of  dead  bone  in  the  wound. 
This  ordinarily  does  not  declare  itself  in 
the  early  stages  of  the  case,  and  it  is  only 
after  the  process  of  repair  is  far  advanced, 
that  we  begin  to  find  its  completion  hin- 
dered by  the  presence  of  a  foreign  body, 
which  delays  and  will  prevent  final  heal- 
ing. This  the  probe  easily  discovers  to  be 
dead  bone,  and  the  chief  clinical  interest 
in  the  case  lies  in  determining  the  proper 
time  for  its  removal.  Union  is  not  by  any 
means  always  prevented  by  these  seques- 
tra between  the  fragments,  but,  in  many 
cases,  it  is  weak  and  imperfect  while  the 
sequestrum  remains,  and  becomes  solid 
only  when  the  offending  body  is  removed. 
Fig.  582  shows  a  case  in  which  a  large 
original  fragment  which  had  become 
jammed  between  the  ends  of  a  broken 
femur  almost  entirely  hindered  union,  the 
actions  of  repair  being  represented  by 
some  slender  bridges  of  bone  thrown  out 
around  the  intruder.  Fig.  583  shows 
secondary  death  of  the  extremities  of  both 
bones  after  compound  fracture  of  the  leg. 

In  the  treatment  of  these  cases  boldness 
and  thoroughness  are  the  soundest  sur- 
gery. A  liberal  incision  should  be  made 
at  the  seat  of  fracture  and  enough  of  the 
callus  cut  away  to  expose  the  dead  frag- 
ments and  permit  their  complete  removal. 
Of  course   care  should   be   taken  not  to 

1  Path.  Soo.  Trans.,  vol.  vii.,  p.  335.  A 
similar  case  occurred  at  St.  George's  Hospital, 
under  Mr.  Prescott  Hewett's  care ;  Museum, 
St.  George's  Hospital,  series  ii.,  99. 


sacrifice  any  of  the  bond  of  union  unneces- 
sarily, but  the  removal  must  be  complete 
or  the  wound  will  not  heal.  There  is  less 
reason  to  hesitate  about  these  operations, 
because  it  is  found  that  the  new  trauma- 
tism  generally    sets  up  new  reparative 
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Fig.  583. 


Necrosed  fragment 
hindering  union. 


Necrosis  of  broken  ends 
of  tibia. 


activity,  and  thei'efore  even  in  ca?es 
where  the  operation  has  been  done  with- 
out finding  a  sequestrum,  a  new  impetus 
has  been  given  to  the  process  of  repair, 
which  was  before  sluggish  and  ineffectual, 
and  under  this  new  'stimulus  union  has 
taken  place  and  the  wound  healed.] 

Treatment. — Hitherto  we  have  been  con- 
sidering the  usual  method  of  separation  ; 
and  as  this  is  a  long  and  tedious  process, 
seldom  completed  under  many  months  in 
the  case  of  a  large  sequestrum,  and  often 
dating  by  years,  it  is  not  surprising  that 
efforts  should  have  been  constantly  made 
to  anticipate  the  period  of  cure  by  cutting 
away  the  diseased  bone.  These,  how- 
ever, have  hitherto  resulted  in  disappoint- 
ment. The  process  must  be  left  to  find  its 
natural  completion  in  the  spontaneous 
separation  of  the  dead  bone  from  the  liv- 
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jno- ;  and  any  attempt  to  effect  this  by 
operation,  i.  e.,  to  detach  the  necrosed 
portion,  and  to  cut  it  away  from  the  liv- 
ino-  parts,  only  extends  the  area  of  the 
disease  and  endangers  the  preservation 
of  the  limb.  Special  considerations,  ap- 
plicable to  some  regions  of  the  body,  such 
as  the  skull,  may  indeed  induce  a  sur- 
geon to  operate  on  necrosed  bone  before  it 
is  loose,  for  the  relief  of  matter  pent  up 
below  it :  such  operations,  however,  are 
not  undertaken  with  a  view  of  curing  the 
d'.&eased  bone,  but  of  restoring  the  func- 
tion of  organs  secondarily  affected.  Such 
has  been  the  result  of  surgical  experience 
up  to  the  present  time.  I  have,  however, 
pointed  out  above  (p.  139),  that  a  seques- 
trum of  limited  extent  may  be  dissolved 
out  by  the  action  of  sulphuric  acid,  or 
probably  of  potassa  fusa,  and  thus  the 
slow  process  of  vital  action  necessary  for 
its  separation  may  be  anticipated.  In 
order  to  obtain  success,  however,  in  these 
proceedings,  it  is  essential  to  know  exactly 
the  limits  of  the  disease. 

But  when  the  sequestrum  has  separated 
and  lies  loose  and  invaginated  in  new 
bone,  surgical  interference  is  most  neces- 
sary. There  is  perhaps  no  part  of  sur- 
gery in  which  the  improvements  effected 
in  comparatively  modern  times 'have  done 
so  much  to  preserve  life  and  limb,  and  to 
obviate  pain,  as  in  the  treatment  of 
necrosis.  The  invaginated  portion  of 
bone  can  never  get  out  by  any  natural 
process :  the  very  completeness  and  effi- 
cacy of  the  efforts  which  nature  makes  to 
preserve  the  continuity  of  the  bone,  and 
to  restore  its  strength,  effectually  imprison 
the  dead  portion.  Small  pieces  or  gra- 
nules of  dead  bone  constantly  exfoliate 
from  carious  surfaces ;  but  when  the 
sequestrum  is  of  any  considerable  size, 
the  cloacse  are  never  so  large  as  to  admit 
of  the  escape  of  the  sequestrum  through 
them,  although  sometimes  they  are  very 
nearly  large  "enough.  Thus,  in  the  Mu- 
seum of  St.  Bartholomew's  Hospital, 
there  is. a  curious  specimen,1  in  which  a 
small  piece  of  loose  bone,  just  too  large 
to  get  out  of  any  of  the  numerous  cloaca 
which  have  formed  around  it,  is  found 
rattling  about  in  its  cavity  as  if  in  a  dice- 
box. 

The  requisite  operation  consists  in  cut- 
ting down  on  the  dead  bone,  and  expos- 
i  ing  it  sufficiently  to  remove  it.  If  the 
u  necrosis  be  superficial,  nothing  is  required 
i  beyond  turning  back  the  soft  parts,  which 
)  have  no  connection  with  the  dead  bone, 
"I  elevating  the  latter,  and  pulling  it  out 
*  with  a  pair  of  forceps.  But,  for  the  re- 
»  moval  of  an  invaginated  sequestrum,  it  is 
I  necessary  to  open  the  sheath  by  enlarging 
1  one  of  the  cloacse  with  the  trephine,  or 

'  Sub-series  a,  No.  94. 


cutting  forceps,  until  it  is  large  enough  to 
admit  of  tne  extraction  of  the  piece. 
Sometimes,  when  the  sequestrum  in- 
volves a  large  portion  of  the  shaft  of  the 
bone,  it  may  be  found  impossible  to  get 
the  piece  away  until  a  pair  of  cutting  for- 
ceps or  a  trephine  has  been  introduced 
through  the  enlarged  aperture,  and  the 
dead  bone  divided.  In  the  necrosis  which 
so  often  attacks  stumps  after  amputation, 
a  ring-like  piece  may  separate  from  the 
end  of  the  divided  bone.  Its  extraction 
is  then  a  matter  of  considerable  difficulty  ; 
but  still,  as  there  is  a  free  opening  on  to 
the  extremity  of  the  dead  bone,  it  may 
be  accomplished  with  some  little  trouble. 
If  a  similar  sequestrum  should  form  on 
one  of  the  long  bones,  involving  a  ferrule- 
like portion  of  its  surface,  its  removal 
would  be  still  more  troublesome,  requir- 
ing free  incisions  on  both  sides  of  the 
limb  :  but  I  am  not  aware  that  such  cases 
have  been  noticed  in  practice. 

[Necrosis  not  unfrequently  occurs  in 
the  sawn  extremity  of  a  bone  after  ampu- 
tation. Commonly  this  necrosis  is  lim- 
ited to  a  small  ring  of  bone  at  the  end, 
which  may  be  supposed  to  have  been  in- 
jured by  the  violence  of  the  saw,  or  which, 
by  exposure  to  air  and  the  decomposing 
fluids  of  the  wound,  has  lost  its  vitality. 
These  cases  give  rise  to  very  little  trouble, 
beyond  keeping  the  wound  from  final 
healing,  and  are  usually  soon  detached 
and  easily  removed. 

There  is  another  form  of  necrosis  in 
stumps  not  so  fully  described,  and,  I 
think,  often  misunderstood.  The  clinical 
history  of  a  case  of  this  kind  is  about  as 
follows :  A  healthy  man  undergoes  am- 
putation through  the  middle  of  the  thigh 
for  injury.  He  recovers  well  from  the 
operation,  the  wound  heals  rapidly  and 
well,  and  progress  is  satisfactory  in  every 
respect,  until  at  the  end  of  a  month  or  six 
weeks,  the  stump,  which  should  be  sound- 
ly healed,  shows  still  one  or  two  fistulous 
orifices,  from  which  a  moderate  amount  of 
healthy  pus  is  daily  discharged,  and  which 
refuse  to  close.  The  stump  is  tender,  and 
the  patient  suffers  some  pain  in  it,  par- 
ticularly when  he  attempts  to  leave  his 
bed  and  go  about.  On  feeling  the  stump 
it  is  large,  full,  firm  to  the  touch,  tender, 
and  hot.  On  pressing  deeply,  the  en- 
largement is  found  to  be  due  to  the  in- 
creased size  of  the  bone,  which  can  now 
be  perceived  to  be  the  chief  seat  of  pain 
and  tenderness.  While  this  lasts  the  pa- 
tient's general  condition  does  not  frankly 
improve,  as  might  be  hoped,  and  there  is 
evidently  something  keeping  him  back 
from  satisfactory  convalescence.  If  now 
a  probe  be  introduced  into  one  of  the 
openings  bare  and  dead  bone  is  imme- 
diately encountered.  The  pathological 
conditions  accompanying  this  history  are 
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found  to  be  a  necrosis  occupying  the  cen- 
tral part  of  the  bone  stump,  extending 
from  three  to  six,  or  even  eight  inches 
upwards,  towards  the  trochanter.  The 
dead  part  is  found  to  be  of  a  tubular 
shape,  and  corresponds  with  the  inner 
lamella  of  the  sawn  bone,  which  inner 
layer  of  the  bone  has,  for  some  cause  or 
other,  fallen  into  necrosis.  The  outer 
laminae  of  the  bone  have  become  greatly 
thickened,  and  osteoporotic,  and  sur- 
round the  dead  lamella  as  any  ordinary 
sequestrum  is  surrounded  by  its  involu- 
crum.  This  enlargement  of  the  living 
bone,  with  the  thickening  of  the  perios- 
teum, which  is  very  great,  explains  the 
deep  tumefaction,  which  was  felt  on 
handling  the  stump  before  dissection. 
The  medulla  is  found  within  the  tubular 
sequestrum,  scarcely  affected  by  the  ac- 
tions around  it.  The  sequestrum  is  thus 
enclosed  between  two  laminee,  which  both 
have  the  bone-generating  power,  so  that 
if  the  dead  piece  remain  long  enough  in 
situ,  it  is  engaged  between  two  layers  of 
bone,  the  outer  being  the  involucral  ex- 
ternal lamina  of  the  femur,  the  inner 
being  the  ossified  medulla.  Loose  in  its 
bed  between  these  two  lies  the  seques- 
trum, and  if  the  stump  be  opened,  and 

Fig.  584. 
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End-view  of  the  same 
bone. 


Tubular  sequestrum 
from  it  Htuinp. 

the  projecting  end  be  seized  with  the  for- 
ceps, the  foreign  body  can  easily  be 
drawn  out. 

It  occasionally  happens,  however,  that 
there  are  some  openings  in  the  seques- 


trum, through  which  osseous  biklges 
shoot  across  from  the  outer  to  the  inner 
involucral  layer,  and  thus  imprison  a  se- 
questrum, which  is  otherwise  entirely 
loose,  and  could,  but  for  this  obstruction, 
be  easily  removed.  Figs.  584  and  585  are 
representations  of  a  sequestrum  which 
was  thus  imprisoned,  and  which  required 
an  extensive  operation  to  set  it  free.  In 
the  New  York  Hospital  Museum  we  have 
quite  a  number  of  these  tubular  sequestra, 
varying  in  length  from  three  to  seven 
inches. 

In  explaining  the  occurrence  of  these 
peculiar  sequestra  writers  have  usually 
invoked  the  agency  of  osteo-myelitis  in 
some  form,  which,  it  is  believed,  by  de- 
priving the  inner  lamina  of  nutrient  fluid, 
and,  perhaps,  poisoning  its  tissue  by  foul 
and  decomposing  inflammatory  secre- 
tions, has  produced  its  death.  That  in- 
flammation and  suppuration  of  the  me- 
dulla may  and  do  sometimes  produce 
more  or  less  extensive  necrosis  cannot  be 
denied ;  but  such  inflammation  is  a  dis- 
tinct and  formidable  disease,  with  serious 
constitutional  as  well  as  local  symptoms. 
How  then  explain  the  occurrence  of  these 
sequestra  when  no  such  disease  has  af- 
fected the  stump,  and  when,  on  the  con- 
trary, the  whole  progress  of  the  case  has 
been,  perhaps,  exceptionally  favorable  ? 

An  explanation  which  covers  all  these 
cases  is  found  in  the  relation  of  the  nu- 
trient artery  to  the  medullary  blood- 
supply.  The  medulla  receives  its  chief 
supply  from  the  main  nutrient  artery, 
which  usually  enters  the  bone  by  a  sin- 
gle large  foramen,  and  then  divides  into 
two  sets  of  branches,  one  set  for  the  me- 
dulla itself,  and  another  which  supplies 
the  inner  lamina  of  the  bone,  which  looks 
toward  the  medullary  cavity ;  the  outer 
lamina  of  bone  being  nourished  by  vessels 
coming  from  the  periosteum.  This  nutri- 
ent artery,  in  passing  toward  the  foramen 
of  entrance,  has,  in  some  bones,  an  upward 
course,  so  that  a  part  of  its  career  is  out- 
side of  and  below  the  nutrient  foramen. 
If  now,  in  making  the  incisions  in  ampu- 
tating, this  artery  be  cut  below  its  point 
of  entrance  into  the  nutrient  canal,  then 
the  inner  lamina  of  the  stump  bone  will 
be  entirely  deprived  for  the  moment  of  its 
arterial  supply.  In  soft  tissues  this  tem- 
porary deficiency  would  immediately  be 
obviated  by  the  enlargement  of  the  anas- 
tomosing vessels,  which  would  promptly 
bring  a  sufficient  supply  to  maintain  life, 
and  finally  restore  the  equilibrium.  In 
the  bone,  however,  with  its  whole  vascu- 
lar system  enclosed  in  rigid  and  unyield- 
ing bony  canals, this  secondary  supply  may 
come  too  slowly  to  save  the  lamina,  de- 
prived entirely  of  its  arterial  supply,  from 
immediate  death.  The  medulla  itself 
will  not  perish,  for  its  anastomotic  supply 
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is  easy  and  abundant,  and  the  external 
lamina  is,  of  course,  not  affected  by  the 
calamity  which  has  befallen  the  inner 
one.  From  all  this  comes  the  fact,  which 
careful  post-mortem  study  demonstrates, 
that  the  dead  lamella  is  enclosed  between 
two  living  walls,  the  outermost  being  the 
original  bone,  and  the  innermost  being 
the  surface  of  the  medulla,  which,  after  a 
time,  becomes  the  seat  of  osseous  deposit, 
forming  the  inner  tube  of  enclosure,  thus 
causing  the  section  of  such  a  bone  to  give 
three  concentric  circles,  the  outer  one 
being  the  original  outer  lamella,  the  inner 
circle  being  the  ossified  surface  of  the  me- 
dulla, and  between  them  a  ring  composed 
of  a  section  of  the  tubular  sequestrum  of 
the  inner  lamella,  which  has  perished  as 
above  described. 

This  anatomical  arrangement  of  the 
three  laminse,  two  living  and  one  dead,  is 
well  shown  in  fig.  585,  which  represents 
the  sawed  end  of  a  femur  stump,  some 
months  after  the  removal  of  one  of  these 
tubular  sequestra.  The  stump  had  re- 
ulcerated  in  consequence  of  a  fall,  and  it 
became  necessary  to  saw  off  an  inch  and 
a  half  of  the  end  of  the  bone.  Of  course 
i  the  dark  middle  space  indicates  the  cavity 
1  from  which  the  sequestrum  had  been  re- 
moved, and  not  the  sequestrum  itself. 

The  explanation  of  this  necrosis,  given 
above,  becomes  more  probable  when  we 
remember  that,  in  a  very  large  proportion 
of  femora,  the  nutrient  artery  runs  up- 
wards, and  enters  the  bone. at  a  point 
about  the  middle,  or  just  above  the  middle 
of  its  shaft.  In  the  humerus  the  nutrient 
artery  enters  the  bone  above  its  middle,  and 
its  course  is  from  above  'down wards,  sav- 
ing it  from  the  possibility  of  being  cut  off 
before  it  enters  the  canal,  as  must  so  often 
happen  in  the  femur.  I  have  never  seen 
i  one  of  these  sequestra  in  the  humerus, 
and  I  know  of  no  case  in  the  tibia;  where 
also  the  course  of.  the  nutrient  artery  is 
from  above  downwards.  Such  an  acci- 
dent might  be  possible  in  the  radius  or 
the  ulna,  where  the  direction  of  the  artery 
is  from  below  upwards.] 

A  preparation  in  the  Museum  of  St. 
George's  Hospital  (series  ii.,  75)  shows  a 
strip  of  necrosed  bone  winding  spirally, 
for  a  considerable  distance,  round  the 
shaft  of  the  humerus. 

It  has  sometimes  been  made  a  question 
whether  the  sequestra  of  necrosed  bone 
can  be  removed  by  a  gradual  process  of 
1    disorganization  and  molecular  decay.     If 
this  question  be  proposed  as  an  essay  in 
'    scientific  pathology,  there  is  no  doubt  of 
I    its  great  interest ;  but  viewed  as  a  practi- 
:i    cat  consideration  in  surgery,  hardly  any 
value  attaches  to   it.      Experiments  on 
animals  certainly  appear  to  show  the  pos- 
sibility of  the  removal  of  small  pieces  of 
excised  bone  re-implanted  in  the  excision- 
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wound  ;'  and  it  is  possible  that,  in  the 
human  subject,  sequestra  of  bone  may  be 
to  some  extent  eaten  away  by  a  process 
of  absorption  like  that  which  sometimes 
removes  the  ivory  pegs  driven  into  bones 
for  the  cure  of  ununited  fracture  (see "Vol. 
I.,  p.  500)  ;2  but  even  allowing  all  upon 
this  head  which  any  one  could  reasonably 
deduce  from  such  facts  as  these,  we  should 
still  be  justified  in  saying  that  the  pro- 
cess is  so  slow,  so  uncertain,  and  so  par- 
tial, that  no  account  ought  to  be  taken  of 
it  in  surgery.3 

It  is  therefore  necessary,  in  every  case 
in  which  a  sequestrum  forms,  that  a  sur- 
gical operation  should  be  undertaken  for 
its  removal.  The  word  sequestrum  is  here 
used  in  its  strict  sense,  to  express  a  por- 
tion of  dead  bone  contained  in  a  case  of 
new  bone.  An  exfoliating  portion  of  bone 
may  separate  and  be  thrown  off  by  the 
natural  processes,  though  it  is  usually  ne- 
cessary to  facilitate  its  removal  when 
loose  by  incisions. 

A  question  is  sometimes  raised,  whether 
it  is  prudent  to  operate  as  soon  as  the  op- 
eration is  possible,  i.  e.,  as  soon  as  the 
bone  is  loose,  or  whether  a  certain  time 
should  not  rather  be  given,  in  order  that 
the  newly  formed  bone  may  become  con- 
solidated, and  the  limb  sufficiently  strong 
to  perform  its  functions.     The  question, 

1  Heine,  in  Gr&fe  mid  Walther's  Journal, 
Bd.  xxiv.,  p.  527,  quoted  by  Wagner,  op. 
infra  cit.,  146. 

2  A  case  showing  this  absorption  very 
clearly  has  been  put  on  record  by  Prof.  Cle- 
land,  in  the  Brit.  Med.  Journ.,  for  Feb.  22, 
1868. 

3  It  may  reasonably  be  doubted,  also, 
whether  the  absorption  said  to  have  occurred 
in  some  of  the  experiments  above  referred  to 
did  really  take  place,  or  whether  the  whole 
thing  was  not  a  mistake  on  the  part  of 
the  experimenters.  Gulliver's  experiments 
(Med.-Chir.  Trans.,  vol.  xxi.)  show  that  por- 
tions of  loose  bone,  thrust  into  the  tissues 
of  living  animals,  may  remain  an  indefinite 
time  without  experiencing  any  absorption, 
as  proved  by  careful  weighing  at  the  be- 
ginning and  end  of  the  experiment.  Again, 
cases  such  as  that  quoted  on  p.  143  prove 
that  a  portion  of  bone,  of  no  extraordinary 
size,  may  remain  necrosed  during  a  great 
part  of  a  lifetime,  and  suffer  no  perceptible 
diminution  in  size.  This  is  the  case  even 
when  its  mechanical  connection  with' the  rest 
of  the  body  is  not  entirely  destroyed.  But 
surely  when  loose  and  separated  from  the 
living  tissues  it  must  be  still  less  under  the 
influence  of  the  vital  actions.  In  a  paper  by 
Mr.  Savory,  in  the  Med.-Chir.  Trans.,  vol. 
xlvii.,  several  experiments  are  described, 
showing  that  the  absorption  of  dead  bone 
driven  into  the  living  bones  of  animals,  is 
proportional  to  the  pressure  to  which  it  is 
subjected,  a  condition  which  hardly  exists  in 
the  cases  of  necrosis  that  occur  in  practice. 
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however,  is  rather  fanciful  than  practical. 
~No  harm  appears  ever  to  result  from  tak- 
ing away  a  loose  piece  of  bone,  but  much 
mischief  often  follows  on  its  being  allowed 
to  remain.  If,  in  rare  cases,  the  bone  is 
left  too  weak  to  bear  the  weight  of  the 
body  or  the  motions  of  the  limb,  it  is  prob- 
able that  this  is  a  consequence,  either  of 
such  extensive  destruction  of  periosteum 
as  finally  to  preclude  reproduction,  or  of 
some  constitutional  fault,  or  other  pre- 
disposing cause.  The  inflammation  ex- 
cited by  the  presence  of  the  sequestrum 
in  the  neighboring  bone  has  probably  not 
passed  the  stage  of  softening ;  while, 
from  the  same  low  rate  of  the  morbid 
processes,  the  bony  deposit  furnished  by 
the  periosteum  has  been  small  in  quan- 
tity and  low  in  organization.  In  such  a 
case  as  this  it  would  appear  that  the  best 
chance  for  restoring  to  the  bone  its  proper 
density  would  be  afforded  by  the  opera- 
tion which  would  relieve  it  of  the  cause 
of  the  inflammation  whereby  its  cohesive 
power  is  being  destroyed.  It  would, 
therefore,  be  far  more  rational  to  remove 
the  dead  bone,  and  put  the  limb  at  rest, 
than  to  leave  the  source  of  irritation,  and 
expect  a  cessation  of  the  effect  from  per- 
petuation of  the  cause. 

It  is  not  always  easy  to  determine  the 
question,  whether  the  bone  is  loose  or 
not,  since  the  growth  of  the  periosteal 
sheath,  or  even  the  shape  of  the  loose 
portion,  and  the  arrangement  of  the  parts 
around  it,  may  prevent  it  from  moving 
under  the  probe.  Of  this  fact  an  instance 
has  been  given  above  (p.  149),  and  the 
reader  may  consult  a  clinical  lecture  by 
Mr.  H.  Smith,  Medical  Times  and  Ga- 
zette, March  22,  1862.  In  cases,  there- 
fore, where  the  disease  has  lasted  so  long 
that  the  separation  may  be  reasonably  ex- 
pected to  be  complete,  it  is  right  to  en- 
deavor to  remove  the  bone,  even  although 
the  probe  has  not  given  decisive  evidence 
that  the  operation  can  be  carried  out.  _ 

It  is  necessary  here  to  say  something 
respecting  the  agents,  and  the  manner,  of 
regeneration  of  bone  after  loss  of  sub- 
stance from  necrosis.  In  doing  this,  how- 
ever, it  would  be  impossible  in  an  essay  of 
this  sort,  to  go  into  the  question  with  any 
approach  to  completeness  ;  but  it  is  hoped 
that  enough  will  be  found  in  the  following 
paragraphs  to  illustrate  the  points  neces- 
sary for  practice.  The  student  who  wishes 
to  learn  more  about  the  matter  is  referred 
to  the  works  of  Troja,  Weidmann,  Flou- 
rens,  Syme,  and  Wagner. 

The  most  important  agent  in  repro- 
ducing bone  lost  by  necrosis  is,  without 
doubt,  the  periosteum  ;  and  this  mem- 
brane is  sufficient  of  itself  to  replace  all 
the  ordinary  exfoliations  and  partial  ne- 
croses which  follow  injuries,  etc.  The 
osteogenic  properties  of  the  periosteum, 


when  in  contact  with  the  bone,  have  long 
been  known,  in  fact  must  have  been  ap- 
parent when  the  function  of  the  mem- 
brane was  first  studied  ;  and  that  perios- 
teum, when  separated  from  the  surface  of 
the  bone,  will  still  generate  new  bone,  is 
no  very  novel  discover}7,  since  John  Bell 
seems  to  have  been  perfectly  acquainted 
with  the  fact,  and  describes  the  forma- 
tion of  a  bony  cyst  by  secretion  from  the 
detached  periosteum,  around  a  collection 
of  blood  which  had  dissected  off  that 
membrane  from  the  bone  ;l  and  the  ex- 
periments of  Syme  and  Stanley  are  well 
known.  Lately  the  osteogenic  powers  of 
periosteum  have  been  placed  in  a  very 
striking  light  by  the  experiments  of  M. 
Oilier,  of  Lyons.2  He  has  shown  that, 
in  rabbits,  portions  of  periosteum  maj7  be 
entirely  detached  from  the  bone,  and 
pushed  into  the  cellular  tissue  of  the 
limb,  or  even  grafted  into  remote  parts  of 
the  bod}7,  or  into  the  body  of  another 
rabbit,  and  that  bone  would  be  generated 
from  the  fragment  of  periosteum  in  this 
novel  position.  He  has  even  succeeded 
in  producing  bone  by  such  grafting  of 
portions  of  periosteum  kept  for  more  than 
an  hour  out  of  the  body. 

It  is  far  from  certain,  nay,  it  is  most  im- 
probable, that  any  such  results  could  be 
produced  in  man,  since  the  conditions  of 
all  reproductions,  and  especially  of  repro- 
duction of  bone,  are  known  to  differ  so 
much  in  man  and  animals ;  but,  even 
if  the  vitality  and  osteogenic  power  of 
the  periosteum  be  less  in  the  human  sub- 
ject than  in  the  lower  animals,  still  it 
seems  reasonable  to  infer,  from  observed 
phenomena,  that  that  power  is  of  the 
same  nature ;  so  that  these  striking  ex- 
periments may  serve  to  fix  more  firmly  on 
the  attention  of  surgeons  the  importance 
of  preserving  the  periosteum  in  cases 
where  the  reproduction  of  lost  bones  is  in 
question.  In  all  cases,  then,  where  loss  I 
of  substance  in  bone  has  taken  place,  or  ', 
where  the  bone  seems  deprived  of  life,  it 
is  of  the  greatest  importance  that  the 
periosteum  should  be  preserved,  a  point 
which  will  be  noticed  again  in  the  essay 
on  Excision,  in  speaking  of  sub-peri- 
osteal  resection. 


1  The  Principles  of  Surgery,  by  John  Bell ; 
a  new  edition,  by  Charles  Bell,  1826,  vol.  IT., 
p.  406.  The  pathology  of  the  case,  as  related 
by  the  author,  is  sufficiently  obscure  ;  but 
the  case  may  be  used  to  show  that  Bell  knew 
that  bone  could  be  formed  from  the  detached 
periosteum. 

2  British  Medical  Journal,  1860,  pp.  398, 
438  ;  Traite  de  la  Regeneration  des  Os,  Paris, 
1867.  I  may  mention  that  some  of  M.  Ollier's 
experiments  have  been  repeated  and  verified 
by  numerous  experimenters,  amongst  others 
by  myself. 
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It  has  frequently  been  made  a  question, 
on  what  this  power  of  reproduction  de- 
pends, whether  on  the  action  of  the 
fibrous  membrane  itself,  or  on  the  de- 
tachment, together  with  its  lower  strata, 
of  small  particles  from  the  surface  of  the 
bone,  which  serve  as  nuclei,  around  which 
new  bone  grows.  It  is  not  easy  to  prove 
that  such  nuclei  are  not  detached  in  every 
case ;  but  there  is  no  evidence  that  such 
is  the  fact.  Bone  has  often  been  known  to 
be  produced  from  portions  of  periosteum 
which  had  been  previously  carefully  exam- 
ined, and  no  such  particles  found;  while  in 
other  cases  it  has  appeared  probable  that 
the  periosteum  had  carried  fragments  of 
bone  away  with  it.  M.  Oilier  considers 
that  a  "subperiosteal  blastema"  exists 
naturally  between  the  periosteum  and 
bone,  and  that  this  is  the  source  of  the 
deposit. 

The  periosteum,  however,  although  the 
most  important,  is  not  the  sole  agent  in 
the  reproduction  of  bone  ;  so  that  it  may 
be  confidently  expected  that  bone  will 
be  reproduced  in  healthy  subjects,  even 
though  the  periosteum  be  extensively  de- 
stroyed ;  but  the  reproduction  will  not  be 
so  complete  as  if  that  membrane  had 
been  left.  Such  a  process  of  reproduction 
may  often  be  watched  in  case's  where  the 
soft  parts  have  sloughed  after  scalp- 
wounds,  and  have  left  the  cranium  ex- 
posed.1 The  accident  will  often  be  fol- 
lowed by  exfoliation  from  the  surface  of 
the  bone ;  granulations  then  shoot  up 
from  the  bony  surface  so  exposed,  and 
these  are  joined  by  others  which  advance 
from  the  soft  parts  in  the  neighborhood  : 
a  fibrous  cicatrix  is  formed  which  can  be 
felt  gradually  hardening  and  ossifying. 
If  an  opportunity  occurs  for  examining 
it  after  the  lapse  of  some  considerable 
time  (say  half  a  year),  it  will  be  found 
that  the  fibrous  tissue  of  the  cicatrix  is 
ossifying  at  its  deepest  part,  and  scattered 
granules  of  bone  will  probably  be  met  with 
at  various  parts  of  the  cicatrix. 

This  process  may  go  on  even  when  the 
bone  and  periosteum  have  been  removed 
by  operation,  as  in  the  wounds  of  resec- 
tion,2 but  is  much  more  active  when  pre- 
vious inflammation  has  been  excited  in 
the  medullary  tissue  and  surrounding  soft 
parts,  during  the  action  necessary  in  order 
to  eject  a  piece  of  necrosed  bone.  In  fact, 
speaking  generally,  the  process  of  repro- 
duction after  necrosis  is  beyond  compari- 
son more  active  than  after  injury  or  ope- 
ration. Thus,  when  necrosis  has  preceded 
the  operation,  whole  bones  of  the  forearm 

1  See  Wagner,  On  Repair  after  Resection  of 
Bones  (New  Syd.  Soc),  Appendix,  p.  241, 
for  a  case  in  which  this  form  of  reproduction 
is  well  described. 

2  See  Wagner,  op.  cit.,  p.  156. 


have  been  removed,  and  yet  a  useful  limb 
has  been  preserved. 

In  a  case  which  I  had  an  opportunity  of 
seeing,  in  which  Mr.  Savory  removed  the  en- 
tire shaft  of  the  radius  on  account  of  necrosis, 
leaving  the  articular  ends,1  the  bone  had 
grown  from  each  of  these  ends  to  so  great  an 
extent  that  in  eight  months  after  the  opera- 
tion there  remained  an  interval  of  only  an 
inch  and  a  half,  and  this  appeared  to  be 
gradually,  though  slowly,  contracting.  This 
and  several  similar  cases  will  be  found  quoted 
in  Wagner's  treatise  above  referred  to,  and 
may  serve  as  an  encouragement  for  boldness 
in  our  attempts  to  save  limbs  after  extensive 
necrosis. 

The  exfoliation  of  diseased  portions  of 
bone,  such,  for  example,  as  takes  place  so 
frequently  in  the  course  of  extensive 
strumous  disease,  when  a  portion  of  the 
ulcerated  surface  is  cut  off  from  the  rest, 
and  therefore  perishes,  is  not  generally 
accompanied  by  any  of  that  reparative 
effort  which  forms  part  of  the  process  in 
a  more  healthy  condition.  The  mere 
presence  of  necrosis  in  such  affections  is 
of  comparatively  little  importance ;  pos- 
sibly the  removal  of  the  dead  part  may 
be  advisable  (but  only  if  it  can  be  done 
without  much  violence),  but  the  operation 
cannot  be  expected  to  cure  the  disease, 
since  the  necrosis  is  not  its  cause,  but  its 
effect.  Nevertheless  considerable  im- 
provement may,  in  appropriate  cases,  be 
expected  to  follow  on  the  removal  of  the 
dead  portion,  which  must  always  act  as 
an  irritant  ;  and  the  exposure  of  the 
carious  surface  is  also  very  frequently 
the  starting-point  of  a  more  healthy  ac- 
tion. Hence  when  bone  is  felt  exposed 
and  dead,  it  is  usually  advisable  to  en- 
deavor to  remove  it,  even  although  the 
surface  around  it  is  known  to  be  carious. 

The  above  description  applies  to  necro- 
sis in  its  more  usual  form.  But  besides 
this  common  chronic  form  of  the  disease, 
an  affection  which  deserves  the  name  of 
acute  necrosis  is  sometimes,  though  not 
very  often,  met  with.  The  destruction  of 
all  the  soft  parts  surrounding  a  small 
bone,  as  a  phalanx  in  acute  neglected 
whitlow,  will  of  course  lead  to  the  exfolia- 
tion of  the  whole  of  it,  and  to  this  affec- 
tion the  name  of  acute  necrosis  is  some- 
times given.  There  is  nothing,  however, 
in  the  pathology  or  treatment  of  such  a 
disease  to  call  special  attention  to  the 
bone.  The  rapid  and  tensive  inflamma- 
tion threatens  other  parts  of  equal  im- 
portance— the  joint,  the  tendons,  nay,  in 
some  cases  even  the  skin — with  destruc- 
tion ;  and  the  free  evacuation  of  the  pro- 
ducts of  the  inflammation  is  the  only 
measure  from  which  any  good  can  ration- 

1  See  Wagner,  op.  cit.,  p.  243. 
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ally  be  expected.  But  there  is  a  less- 
known  class  of  cases  In  which  larger  bones 
are  involved  in  rapid  destruction,  without 
known  cause,  or  from  causes  apparently 
quite  inadequate  ;  and  such  cases  involve 
not  merely  local  mischief,  but  very  grave 
danger  to  life.  Many  such  cases  of  rapid 
necrosis  are  the  result  of  that  diffuse 
inflammation  of  the  periosteum  which 
has  been  described  above ;  but  in  others 
which  I  have  had  an  opportunity  of  see- 
ing, I  have  failed  to  detect  such  a  cause 
for  the  death  of  the  bone,  or  indeed  any 
cause  to  which  so  extensive  and  so  uni- 
versal an  action  could  reasonably  be  as- 
cribed. 

Such  a  case  was  the  following :  A  stable- 
man was  admitted  into  St.  George's  Hospital 
on  account  of  disease  in  one  foot.  The  his- 
tory was  obscure,  but  it  seemed  certain  that 
little  more  than  three  weeks  before  his  death 
the  foot  was  comparatively  well,  as  it  was  to  an 
injury  supposed  to  have  been  received  twenty- 
two  days  before  his  admission,  in  running 
violently  down  the  stable-yard,  that  tne  dis- 
ease was  attributed.  There  was  oedema, 
swelling,  and  pain  over  the  dorsum  of  the 
foot ;  and  this  condition  was  attributed  to 
diffuse  cellular  inflammation,  and  treated  by 
superficial  incisions,  which  did  not  penetrate 
the  periosteum.  The  man  died,  with  symp- 
toms of  pyaemia,  but  no  secondary  abscess, 
twenty  days  after  his  admission.  On  exam- 
ining the  foot,  all  the  tarsal  bones  were  found 
loose,  and  grating  on  each  other  like  stones 
in  a  bag ;  the  cartilages  between  them  had 
almost  entirely  disappeared.  On  section,  the 
bones  were  of  a  dark-gray  hue,  -and  some 
slight  trace  of  pus  was  seen  here  and  there 
in  the  interior,  but  no  such  distinct  indica- 
tion of  inflammation  of  the  lining  membrane 
of  the  cancelli  as  to  deserve  the  name  of 
osteo-myelitis  ;  nor  was  the  periosteum  thick- 
ened, vascular,  or  separated  from  the  surface 
of  the  bone  by  either  lymph  or  pus  in  any 
appreciable  quantity.  The  surfaces  of  the 
bones  exposed  by  the  removal  of  the  articular 
cartilages  were  ulcerated,  but  not  deeply. 
The  bones  were  of  their  natural  consistence. 

Is  such  an  affection  as  this  amenable  to 
any  treatment  ?  This  seems  doubtful,  if 
it  be  conceded  that  cases  of  acute  necrosis 
really  exist  in  which  the  affection  is  differ- 
ent from  diffuse  periostitis.  In  the  latter 
affection  timely  incisions  may  succeed,  as 
has  been  already  said,  in  checking  the 
effusion  and  restoring  the  nutrition  of  the 
bone  ;  but  if  the  whole  bony  tissue  be  in- 
volved at  once,  what  agency  can  be  rea- 
sonably expected  to  restore  it  to  health  ? 
It  is  clear  that  the  main  question  in  such 
a  case  is,  whether  the  patient's  powers 
will  endure  the  strain  of  the  disease,  so 
that  the  bone  may  be  cast  off,  and  he  may 
have  the  chance  of  its  reproduction,  or 
whether  amputation  will  give  him  a  better 
prospect,  of  life.    But  the  prognosis  of  an 


amputation  undertaken  under  such  cir- 
cumstances would  be  in  the  highest  degree 
unfavorable,  since  the  condition  of  system 
in  which  such  grave  results  can  follow  from 
such  trivial  injuries  leaves  little  prospect 
of  bearing  up  against  so  serious  an  injury 
as  the  removal  of  a  limb ;  and  the  ten- 
dency to  pyaemia  is  so  strong  that  it  is 
impossible  to  say  that  that  condition  of 
the  system  may  not  be  actually  present, 
though  latent,  when  the  operation  is 
done.  It  will,  therefore,  in  most  cases, 
be  judged  better  to  support  the  patient's 
strength  by  a  liberal  allowance  of  tonics 
and  opiates  until  the  graver  dangers  have 
passed  away  ;  and  then,  if  the  usefulness 
of  the  limb  is  hopelessly  destroyed,  to  re- 
move it  when  the  patient  has  rallied  from 
the  typhoid  condition  in  which  the  disease 
commences.  Incisions  may  not  have  the 
power  of  averting  the  death  of  the  bone, 
but  they  ought  to  be  made  to  an  extent 
sufficient  to  liberate  all  tension,  and  that 
for  two  principal  reasons — partly  in  order 
to  avoid  sloughing  of  the  periosteum,  and 
consequent  destruction  of  the  nidus  in 
which  the  new  bone  is  to  be  formed,  partly 
to  provide  a  ready  Avay  for  the  pus,  which 
must  form,  to  escape,  and  for  the  exami- 
nation of  the  bone  and  its  eventual  ex- 
traction. 

Acute  necrosis,  whether  resulting  from 
diffuse  periostitis  or  not,  may  be  treated 
by  the  extirpation  of  the  whole  bone  so 
affected,  a  very  free  incision  being  made 
through  the  periosteum,  -which  will  be 
found  completely  separated  from  the  bone, 
and  the  bone  being,  if  necessary,  divided 
by  a  chain-saw  passed  underneath  it.  In 
cases  of  necrosis  of  the  entire  diaplvysis 
of  a  long  bone,  a  slight  twist  with  the 
lion-forceps  will  detach  the  dead  portions 
from  the  epiphyseal  lines  above  and  below. 
In  this  waj-  I  removed  successfully  the 
whole  shaft  of  the  tibia  (seven  and  a  half 
inches  long),  at  the  age  often,  one  month 
after  the  commencement  of  acute  perios- 
titis, with  very  successful  results. '  I  think, 
when  we  have  clear  reasons  for  believing 
that  the  necrosed  bone  will  be  found  loose, 
its  early  removal  is  most  desirable,  and 
liberates  the  patient  from  great  dangers, 
both  in  the  present,  from  the  acute  surgical 
fever  kept  up  by  the  irritation  of  the  dis- 
eased bone,  and  in  the  future,  from  the 
risks  incident  on  the  numerous  and 
severe  surgical  operations  which  will  pro- 
bably be  necessary  for  the  removal  of  so 
extensive  a    sequestrum.     I  do  not  re- 

1  Lancet,  1866,  vol.  i.,  p.  340.  See  also 
Surgical  Treatment  of  Children's  Diseases,  2d 
edit.,  p.  391  et  seq.  ;  where  other  instances 
under  my  own  care  are  related  ;  also  a  case 
by  Mr.  Joseph  Bell,  Brit.  Med.  Journal,  May 
2,  1868,  very  similar  to  a  case  of  mine  in  the 
femur,  but  more  extensive. 
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commend  the  operation  when  a  portion 
only  of  the  diaphysis  has  perished,  and 
has  not  yet  separated.  The  old  idea  that 
it  is  necessary  to  wait  in  these  cases  for 
the  formation  of  a  periosteal  sheath  of 
bone,  is  sufficiently  refuted  by  my  cases 
and  that  of  Mr.  J.  Bell,  which  show  that 
even  in  so  large  a  bone  as  the  femur  a 
great  portion  (ond  I  do  not  see  why  not 
the  whole,  if  such  a  case  should  occur)  of 
the  entire  circumference  of  the  shaft  may 
be  removed,  and  the  limb  be  left  perfectly 
flail-like  after  the  operation,  and  yet  en- 
tire consolidation  and  perfect  usefulness 
of  the  limb  may  finally  result. 

Constitutional  Affections. 

Scrofula  in  bone. — There  are  two  forms 
in  which  scrofulous  affections  of  bone  are 
met  with :  viz.,  either  a  deposit  of  tubercle, 
or  a  low  inflammation  of  the  osseous  sub- 
stance ;  and  there  is  good  reason  for  con- 
sidering the  former  as  a  consequence,  or 
effect,  of  the  latter.  Let  us,  then,  first 
consider  the  peculiar  or  distinctive  char- 
acters of  scrofulous  inflammation  of  bone. 

A  scrofulous  bone,  when  examined  in 
the  early  stage  of  the  disease,  is  soft, 
light,  and  oily;  sometimes'  more  highly 
charged  with  blood  than  natural,  and 
occasionally  (though  only  rarely)  present- 
ing a  deposit  of  tubercle  in  its  interior. 
Bones  in  this  condition  are  constantly  met 
with  after  the  removal  of  scrofulous  joints  ; 
the  substance  of  the  bone  is  easily  cut 
with  a  knife,  and  the  cancelli  are  large, 
and  charged  with  a  red  jelly-like  mass  of 
debris.  The  inflammation  readily  passes 
into  ulceration,  or  caries,  and  the  bone 
then  exhibits  on  its  surface  a  number  of 
minute  pits,  or  depressions,  from  each  of 
which  the  ulceration  extends,  so  as  to 
communicate  with  those  around,  until  an 
extensive  worm-eaten  surface  is  exposed,1 
soft  and  rotten  on  its  exterior,  bleeding 
readily,  and  giving  exit  to  a  foul-smelling 
ichorous  pus,  in  which  pieces  of  decom- 
posed bone  can  be  felt,  as  gritty  particles 
under  the  fingers.  The  periosteum  be- 
comes detached  and  thickened,  and  is 
gradually  converted  into  a  gelatinous  mass 
of  granulations. 

The  minute  changes  in  the  ultimate 
tissue  have  been  ably  described  by  Dr. 
Black,  in  a  series  of  researches  to  which 
my  own  observations  lead  me  to  as- 
sent. The  cancelli  are  dilated,  and  they, 
as  well  as  the  lacuna}  and  canaliculi,  are 
filled  with  exudation.  Occasionally,  mi- 
nute projections  of  bone  from  the  Walls 
of  the  cancelli  indicate  an  attempt  at  the 


1  For  the  appearance  of  scrofulous  ulcera- 
tion in  the  macerated  bone  as  contrasted  with 
simple  ulceration,  see  figs.  575,  576,  p.  135. 


reproduction  of  bone,  and  that  healing 
by  sclerosis  which  has  been  already  de- 
scribed as  one  of  the  usual  events  of 
healthy  inflammation.  The  leading  fea- 
tures, then,  of  the  pathological  anatomy 
of  strumous  inflammation  are  the  same 
as  those  of  osteitis  in  general ;  and  the 
only  distinctive  anatomical  peculiarity 
consists  in  the  nature  of  the  exudation, 
which  chokes  up  the  canals  of  the  bone. 
Dr.  Black  has  given  several  analyses, 
tending  to  establish  these  four  conclu- 
sions :  that  tuberculosis  gives  rise  (1)  to  a 
considerable  increase  of  fat  in  the  dis- 
eased bone  ;  (2)  to  a  large  diminution  of 
the  salts  of  lime  ;  (3)  to  a  diminution  of 
the  organic  matrix ;  (4)  to  an  increase  in 
the  soluble  salts.  For  the  details  of  the 
analysis,  the  reader  must  be  referred  to 
the  original  treatise.1  They  serve  to  illus- 
trate the  fact,  that  strumous  is  distin- 
guished from  common  inflammation  by 
the  softness,  lightness,  and  oiliness  of  the 
affected  bone  ;  to  which  may  be  added, 
the  greater  extent  of  diffusion  of  the  mor- 
bid changes. 

The  superficial  caries,  during  the  mere 
presence  of  which  the  bone,  if  the  affec- 
tion be  not  very  extensive,  is  possibly 
still  in  a  curable  state,  spreads  gradually 
inwards,  and  then  the  condition  of  the 
bone  passes  beyond  the  possibility  of  re- 
pair. Large  abscesses  form,  and  the  whole 
cancellous  extremity,  or  the  whole  bone 
if  it  be  one  of  the  cuboid  bones  of  the 
tarsus  or  carpus,  is  converted  into  a  cav- 
ity bounded  by  a  thin  shell  of  osseous 
matter,  and  containing  bony  substance, 
either  in  mere  debris,  or  so  soft  that  it 
will  crumble  away  in  maceration.  These 
abscesses  are  seldom  accompanied  by  that 
thickening  of  their  Avails  from  periosteal 
deposit  which  takes  place  in  simple  oste- 
itis ;  still,  at  some  distance  from  the  seat 
of  profuse  suppuration,  fresh  deposit  is 
sometimes  found  thickening  the  bone,  or 
producing  anchylosis  in  joints  which  enjoy 
little  motion.  Necrosed  portions  of  larger 
or  smaller  size  are  often  found,  but  no 
"sequestra"  in  the  proper  sense  of  that 
term,  as  signifying  necrosed  portions  in- 
vaginated  by  new  bone. 

Such  are  the  anatomical  characters  of 
scrofulous  inflammation  of  bone.  The 
other  common  development  of  that  dia- 
thesis in  the  osseous  system  consists  in 
the  deposit  of  tubercle,  either  circum- 
scribed or  diffused.  Circumscribed  tuber- 
cle2 (much  the  rarer  form)   seems   most 

1  On  the  Pathology  of  Tuberculous  Bone, 
p.  32.     Edinb.,  1859. 

2  Tubercle  in  bone  is,  in  any  view  of  the 
case,  rare.  Rokitansky's  statistics,  referred 
to  in  vol.  i.,  p.  163,  give  a  low  place  to  the 
bony  system  as  a  seat  of  tubercle ;  though 
they  place  the  bones  and  periosteum  consid- 
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common  in  the  skull,  deposited  on  the  out- 
side of  the  bone  beneath  the  periosteum 
(the  strumous  node)  ;  and  next  to  this  its 
favorite  locality  is  in  the  cancelli  of  the 
joint-end  of  some  bone,  generally  the 
tibia.  ISTo  inconvenience  seems  to  be 
produced  by  such  tubercle  till  it  softens  ; 
and  then,  if  situated  in  the  articular  end 
of  a  bone,  it  usually  makes  a  passage  into 
the  neighboring  joint  and  destroys  it ;  if 
on  the  skull,  the  softening  of  such  a  tuber- 
cle forms  a  cachectic  abscess  difficult  to 
heal,  bordered  by  indurated  cellular  tis- 
sue, with  cold,  bluish  edges,  and  leading 
to  exposed  and  roughened  bone,  which, 
however,  has  not  the  peculiar  feeling  of 
necrosis,  and  is  not  at  first  dead,  although 
it  is  liable  to  become  so.  The  deposit  of 
diffused  tubercle  is  more  common  in  the 
shafts  of  the  long  bones.  It  fills  up  the 
cancelli.  appearing  as  a  nodulated,  or 
granular,  yellowish  mass  of  soft  consist- 
ence, and  extends  frequently  along  the 
whole  length  of  the  shaft.  My  own  im- 
pression is,  that  this  diffused  tubercle  less 
frequently  and  less  rapidly  softens  than 
the  circumscribed  ;  but  exact  information 
on  this  point  is  wanting.  It  should  be  re- 
membered that  when  the  shaft  is  attacked 
by  this  or  any  other  form  of  disease,  the 
extremities  usually  escape,  and  vice  versa 
■ — a  matter  of  great  importance  in  the 
treatment  of  diseases  of  the  joints. 

It  has  occurred  to  me,  though  hitherto 
only  on  two  occasions,  to  meet  with  a 
particular  form  of  ulceration,  which  was 
in  one  case  certainly,'  and  in  the  other 
probably,  connected  with  scrofula. 

erably  above  the  testicle  and  epididymis, 
which  is  hardly  in  consonance,  I  believe, 
with  the  experience  of  most  surgeons.  But 
the  nature  of  the  deposit  generally  spoken  of 
as  tubercular  is  the  subject  of  much  difference 
of  opinion  among  different  pathologists.  Dr. 
Wilson  Fox  says:  "These  limitations  of 
tubercle  have  proceeded  so  far,  that,  if  the 
exclusion  of  the  different  forms  from  the 
category  of  tubercle,  proposed  by  various 
pathologists,  were  simultaneously  carried 
out,  tubercle  would — not,  unfortunately,  cease 
to  exist — but  would  certainly  have  no  longer 
any  place  in  our  nosologies  ;  for  nearly  every 
pathological  product  hitherto  ranked  under 
this  title,  from  the  gray  granulation  to  the 
yellow  granulation  and  the  cheesy  infiltra- 
tion, is  by  some  authority  or  other  excluded 
from  the  category  of  tubercle." — Artificial 
Production  of  Tubercle,  p.  22.  My  opinion 
is,  that  many  of  the  deposits  which  are  usu- 
ally  regarded  as  tubercles  in  bone,  are  masses 
of  inspissated  pus  mingled  with  other  inflam- 
matory products  ;  and  that,  rare  as  tubercle 
in  bone  is  generally  said  to  be,  it  is  in  reality 
still  rarer. 

1  A  notice  of  this  case  will  be  found  in 
Path.  Soc.  Trans.,  vol.  x.,  p.  217. 


Numerous  pits  were  found  on  the  articular 
surface,  varying  in  depth,  but  confined  to  the 
epiphysis,  with  sharp  edges,  and  curdy  puru- 
lent contents.  Their  openings  into  the  cavity 
of  the  joint  were  cleanly  punched  out  of  the 
cartilage,  and  all  the  cartilage  around  was 
quite  healthy.  A  few  small  granules  of  bone 
were  met  with  among  the  contents  of  the 
cavities.  In  one  of  the  cases,  when  the  bones 
were  examined,  there  were  found  several 
spots  of  vascular  and  softened  tissue  beneath 
the  surface  of  the  bones,  evidently  the  com- 
mencement of  similar  pits.  There  was  no 
trace  of  tubercle.  The  thigh  was  amputated, 
and  the  patient  recovered  for  a  time,  but  soon 
died  of  phthisis.  In  the  other  case,  the  pa- 
tient, a  boy  under  the  care  of  Mr.  Thomas 
Smith,  recovered  after  excision  of  the  knee, 
and  remained  long  afterwards  in  good  health.1 

I  believe  this  pitting  or  spotted  ulcera- 
tion of  the  articular  ends  of  bones  to  be 
one  of  the  forms  of  scrofulous  disease,  and 
to  be  indistinguishable  from  its  other 
forms  before  dissection.  It  presents  a 
very  favorable  condition  for  resection, 
from  the  strict  limitation  of  the  disease  to 
a  very  slight  depth  below  the  surface. 

Symptoms. — Of  the  S3'mptoms  of  scrofula 
in  bone  little  need  be  said  here.  The 
general  symptoms  of  the  diathesis,  added 
to  an  indolent  swelling  of  some  bone,  lead 
to  a  diagnosis  not  to  be  mistaken.  The 
swelling  is  composed  partly  of  the  en- 
gorged soft  tissues,  and  partly  occasioned 
by  real  enlargement  of  the  bone.  The 
color  is  usually  white  and  pasty,2  and 
the  swelling  indolent  ;  but  sometimes, 
when  the  inflammation  is  higher  than 
common,  and  suppuration  imminent, 
redness  and  pain  may  be  present.  "When 
suppuration  has  been  effected,  the  pain 
generally  subsides,  and  the  functions  of  the 
part  are  more  or  less  completely  regained, 
even  when  the  bone  is  destroyed  to  a  con- 
siderable extent. 

Treatment. — The  treatment  of  scrofula 
in  bone  offers  little  that  is  peculiar.  For 
local  treatment,  perhaps  the  most  impor- 
tant indication  is  to  keep  the  part  at  rest 
by  splints  and  bandages  during  the  pre- 
valence of  inflammation.  Local  deple- 
tion should  be  cautiously  used  while  there 
is  pain,  tenderness,  and  superficial  red- 
ness, or  the  part  may  be  enveloped  in  a 
large  warm  poultice  or  fomentation. 
"When  inflammation  is  not  apparent  in  the 
soft  parts,  but  there  are  signs  of  its  pres- 
ence in  the  bone,  it  will  be  necessary  to 
use  counter-irritation  by  caustics  or  blis- 

1  This  is  figured  in  tlio  work  above  referred 
to,  On  the  Surgical  Treatment  of  Children's 
Diseases,  p.  488. 

2  The  "white  swelling"  of  old  authors  was 
named  from  strumous  disease  of  the  joints, 
though  many  other  affections  came  to  be  in- 
cluded under  the  term. 
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ters  ;  or  in  less  severe  and  more  chronic 
cases  by  means  of  the  tincture  of  iodine, 
or  other  stimulating  application.  When 
irritation  has  subsided,  pressure  by  means 
of  strapping  will  be  found  very  service- 
able, both  in  ensuring  rest  and  in  pro- 
moting absorption,  and  the  local  action 
of  mercury  (Scott's  bandage)  may  be  com- 
bined with  this.  By  these  simple  meas- 
ures, with  judicious  constitutional  treat- 
ment, most  of  the  cases  of  strumous 
inflammation,  which  are  seen  before  the 
occurrence  of  suppuration,  will  be  brought 
to  a  favorable  issue. 

When  the  suppuration  is  once  estab- 
lished, it  is  better  to  procure  exit  for  it  by 
small  incisions,  and  to  use  every  precau- 
tion to  prevent  the  denudation  of  fresh 
portions  of  bone.  The  question,  however, 
of  the  early  or  late  opening  of  abscesses 
connected  with  strumous  bone  is  one  on 
which  a  good  deal  of  difference  of  opinion 
very  naturally  exists,  and  which  is  best 
determined  in  each  individual  case.  If 
such  abscesses  are  allowed  to  go  on  in- 
creasing, the  soft  parts  may  be  extensively 
undermined,  the  disease  may  extend  to 
fresh  bones,  and  an  opening  may  form  in 
a  disadvantageous  situation.  If  opened 
early,  the  cavity  may  be  attacked  with 
inflammation,  which,  if  the  abscess  be 
large,  may  even  prove  fatal.  If,  however, 
the  abscess  be  near  an  important  organ, 
as  a  joint  or  serous  cavity,  then  undoubt- 
edly no  time  should  be  lost  in  evacuating 
it.  Large  openings  should  be  avoided  ; 
but  the  introduction  of  a  piece  of  lint,  or 
a  drainage-tube,  will  keep  the  discharge 
flowing ;  or  the  abscess  may  be  emptied 
by  means  of  a  trocar  from  time  to  time, 
and  the  access  of  air  thus  effectually  pre- 
cluded. When  the  bone  'is  exposed 
through  the  opening  of  an  abscess,  its 
condition  should  be  thoroughly  investi- 
gated, once  for  all,  with  the  probe,  in 
order  to  judge  of  the  necessity  for  opera- 
tive interference ;  but  nothing  is  more 
mischievous  than  repeated  meddling  with 
diseased  bone.  The  general  indications 
for  operations  upon  bones  affected  with 
strumous  caries,  and  the  form  of  operation 
indicated,  will  be  the  same  as  in  caries 
depending  upon  other  causes ;  but  the 
prognosis  will  be  less  favorable  than  when 
the  constitution  is  unaffected,  and  there- 
fore operations  should  be  undertaken  with 
more  caution.  Operations  on  these  cases 
will  usually  succeed  or  fail  according  as 
scrofula  has  attacked  the  viscera  or  no, 
and  according  to  the  extent  of  its  diffusion 
through  the  system  ;  but  even  after  a 
successful  operation  the  patient  is  by  no 
means  secure  against  a  relapse  in  some 
other  part. 

For  the  general  treatment  the  reader 
must  be  referred  to  the  essay  on  Scro- 
fula. 


Syphilitic  affections  of  bone. — The  chief 
phenomena  of  the  syphilitic  affections  of 
bone  have  been  already  spoken  of  sum- 
marily under  the  head  of  Tertiary  Syph- 
ilis (Vol.  I.,  p.  224) ;  it  will  therefore  only 
be  necessary  here  to  go  a  little  more  into 
detail  as  to  the  anatomy  of  bone  affected 
by  syphilis,  and  the  means  by  which  the 
disease  is  to  be  diagnosed.  As  the  gen- 
eral treatment  of  syphilis  has  been  laid 
down  in  Mr.  Lee's  essay,  only  the  local 
treatment  of  its  manifestations  in  the 
osseous  system  will  be  dwelt  on  here. 

Syphilitic  affections  are  those  in  which 
the  existence  of  a  chronic  limited  inflam- 
mation of  the  periosteum  alone  is  most 
clearly  proved,  if,  indeed,  such  inflamma- 
tion be  not  peculiar  to  syphilis.  Stru- 
mous nodes  (as  we  have  just  remarked,  p. 
158)  are  formed  by  scrofulous  matter  con- 
fined between  the  carious  bone  arid  its 
periosteum,  and  are  due  to  an  affection  of 
the  bone ;  but  the  true  node,  that  which  fol- 
lows syphilis,  is  caused  by  the  effusion  of 
lymph  between  the  bone  and  periosteum, 
and  is  due  to  inflammation  of  a  limited 
portion  of  the  deeper  layers  ('''subperi- 
osteal blastema")  of  the  latter.  Hence 
it  is  of  a  different  signification  from  that 
of  a  strumous  abscess  ;  for  while  the  lat- 
ter is  merely  a  consequence  of  diseased 
bone,  and  necessarily  involves  correspond- 
ing loss  of  substance  and  the  slow  pro- 
cesses by  which  alone  an  ulcer  (and  more 
especially  a  strumous  ulcer)  in  bone  can 
be  healed,  the  syphilitic  node  is  itself  the 
starting-point  of  the  disease  in  the  bone, 
and  if  early  and  properly  treated,  the 
whole  organ  can  be  restored  in  a  short 
time  to  a  state  of  health.  But  although 
in  a  node  the  inflammation  is  usually 
limited  to  the  periosteum,  it  is  not  always 
so.  Numerous  preparations  show  thick- 
ening of  the  substance  of  the  bone  be- 
neath nodes,1  proving  the  implication  of 
the  deeper  structures,  and  therefore  a 
state  of  disease  which,  though  still  cura- 
ble, may  be  expected  to  be  more  obstinate 
than  mere  periosteal  effusion  ;  and  if  the 
skull  be  examined  in  the  situation  of  a 
node,  some  roughening  of  its  outer  table 
may  generally,  perhaps  always,  be  dis- 
covered. The  progress  of  nodes,  when 
they  are  not  absorbed  under  appropriate 
treatment,  is  in  one  of  two  directions  : 
either  the  subperiosteal  effusion  ossifies, 
or  it  softens  and  gives  rise  to  caries,  ac- 
companied usually  by  suppuration.  The 
former  event  is  commoner  on  the  tibia, 
the  latter  on  the  skull.  The  indisposition 
of  the  pericranium  to  form  new  bone  is  a 
very  well  known  fact  in  pathology,  nor 
am  I  aware  that  the  formation  of  new 
bone  in  syphilitic  nodes  of  the  skull  has 

1  St.  Thomas's  Hospital  Museum,  series  c, 
No.  54. 
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ever  been  proved,  though  new  bone  may 
be  sometimes  found  deposited  on  tbe 
outer  table  of  the  skull  in  the  neighbor- 
hood of  large  ulcers ;'  in  nodes  of  other 
flat  bones  also,  ossification,  if  it  occurs,  is 
rare.  Many  nodes  appear  so  bard  as  to 
be  pronounced  osseous  ;  but  the  feeling  is 
often  deceptive,  since  tbe  tense  and  thick- 
ened periosteum  raised  by  semi-solid  effu- 
sion gives  a  sensation  hardly  to  be  dis- 
tinguished from  that  of  a  bony  swelling. 
Therefore,  in  a  hard  node  which  is  of  no 
long  standing,  treatment  for  its  removal 
may  be  confidently  recommended,  and  all 
the  more  if  the  swelling  be  situated  on  a 
flat  bone.  On  the  tibia?  nodes  are  prone 
to  ossify,  and  then  the  deeper  ossified  part 
remains  as  a  permanent  irregularity  on 
the  surface  of  the  bone  ;  but  the  unossi- 
fied  portion  may  often  be  dispersed  by 
appropriate  measures.  When  a  node 
softens,  and  the  question  occurs  whether 
pus  has  formed,  the  case  ought  to  be 
carefully  examined,  in  order  if  possible 
to  determine  the  point.  The  principal 
indication  of  the  presence  of  pus  is  the 
shining,  tense,  and  thinned  condition  of 
the  skin.  It  is  important  to  obviate  more 
destruction  of  the  skin  than  is  inevitable 
on  the  bursting  of  the  abscess,  since  such 
sores  are  very  difticult  to  heal,  and  in 
some  cases  appear  incurable.  The  best 
way  is  to  make  a  very  small  puncture, 
and  close  it  after  drawing  off  the  pus. 
Frequently,  under  the  proper  treatment, 
the  soft  parts  will  adhere  again  to  the 
bone  With  very  slight  or  no  exfoliation.2 
It  is  especially  in  these  cases  of  abscess 
communicating  with  the  surface  of  a  bone 
that  I  have  found  the  treatment  by  car- 
bolic acid,  recommended  by  Professor 
Lister,  most  successful.  In  several  cases 
under  my  own  care  where  I  have  had 
either  positive  proof  or  the  strongest  rea- 
sons for  concluding  that  the  abscess  was 
connected  with  diseased  bone,  I  have 
found  the  abscess  heal  readily,  and  with- 
out exfoliation.  Many  others  have  also 
.  been  put  on  record  by  Professor  Lister 
and  other  surgeons.  Very  commonly, 
however,  the  formation  of  periosteal  ab- 
scess after  a  node  is  followed  by  the  exfo- 
liation of  most  of  the  adjacent  bone. 
Syphilitic  nodes  are  usually  preceded,  and 
always  accompanied,  by  more  or  less  of 
dull  aching  pain  in  the  bone,  especially 

1  Even  here  it  is  in  most  cases  doubtful 
whether  the  deposit  has  been  formed  outside 
the  skull,  or  whether  the  thickening  is  not 
produced  by  deposit  within  the  diploe  ex- 
panding the  outer  table ;  for  deposit  in  the 
diploe  is  exceedingly  common.  See  below  on 
the  "  tuberculated"  form  of  syphilitic  ulcera- 
tion in  bone. 

2  See  Parker,  Modern  Treatment  of  Syphi- 
litic Diseases,  4th  ed.,  1800,  p.  291. 


liable  to  exacerbations  at  night ;  or  this 
''syphilitic  rheumatism,"  as  it  is  some- 
times called  (the  douleurs  osteocopes  of 
French  authors),  may  be  the  only  symp- 
tom referred  to  the  osseous  system  during 
the  progress  of  the  secondary  affection. 
Mr.  Parker1  is  inclined  to  refer  the  pain 
to  a  syphilitic  inflammation  of  the  medul- 
lary membrane. 

When  the  syphilitic  cachexia  is  further 
advanced,  the  whole  bone  or  a  great  part 
of  it  may  be  diseased  through  its  entire 
thickness,  leading  to  chronic  osteitis,  and 
terminating  in  sclerosis,  or  what  is  some- 
times called  "hypertrophy"  of  the  whole 
thickness  of  the  bone.  I  am  not  aware  of 
any  distinction  which  could  be  drawn  be- 
tween such  instances  of  chronic  inflam- 
mation and  those  arising  from  non-specific 
causes,  except  that  which  is  founded  on 
the  presence  of  concomitant  and  preced- 
ing syphilitic  symptoms  in  other  organs. 

Still  more  grave  and  more  obstinate  de- 
velopments of  tertiary  syphilis  in  the 
bones  are  those  carious  and  necrotic  affec- 
tions (ulcerative  or  gangrenous)  which  so 
often  attack  the  skull,  the  bones  of  the 
face,  and  the  superficial  long  bones,  in 
persons  much  reduced  by  excesses,  or  by 
the  injudicious  administration  of  mercurjr. 
In  former  times,  under  the  horrible  sys- 
tem which  prevailed  in  the  "foul  wards" 
of  the  great  hospitals,  where  every  person 
laboring  under  any  disease  supposed  to  be 
caused  by  promiscuous  intercourse  was 
compelled  to  take  mercury  to  salivation, 
the  ravages  of  syphilis  on  the  bones  were 
dreadful ;  and  it  is  to  this  system  that  we 
owe  many  of  the  preparations  of  syphilitic 
caries  and  necrosis  preserved  in  our  mu- 
seums. But  there  seems  no  reasonable 
doubt  that  such  affections  do  also  occur  in 
persons  who  have  never  taken  mercury,2 
especially  when  the  disease  has  been 
allowed  to  go  on  unchecked,  and  the  con- 
stitution is  at  the  same  time  enfeebled  by 
alternations  of  debauchery  and  hardship, 
as  is  the  case  sometimes  with  sailors,  and 
more  frequently  with  prostitutes. 

[Fig.  580,  taken  from  a  specimen  in 
the  New  York  Hospital  cabinet,  illustrates 
the  fearful  destruction  which  syphilis  may 
sometimes  inflict  on  the  bones.  ."The 
disease  was  found  to  have  destroyed  almost 
the  whole  of  the  petrous  portion  of  the 
temporal  bone.  The  dura  mater  had 
either  been  absorbed  or  decomposed,  and 
an  immense  collection  of  pus  extended 
along  the  whole  base  of  the  brain.  After 
maceration,  the  remainder  of  the  tem- 
poral and  a  large  part  of  the  left  half  of 
the  occipital  bone,  extending  into  the 
foramen  magnum,  the  left  portion  of  the 
body  of  the  sphenoid  and  a  part  of  the 

1  hoc.  cit. 

2  See  Parker,  op.  cit.,  p.  281. 
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[Fig.  586. 


Destruction  of  bone  by  syphilitic  disease. 


arch  of  the  atlas,  were  foutid  to  have 
crumbled  to  pieces,  thus  leaving  a  hole 
admitting  the  closed  fist."] 

The  diagnosis  of  syphilitic  affections  is 
usually  easy  from  the  history  of  infection 
and  the  presence  of  other  symptoms  ;  but 
it  may  in  some  cases  be  obscured  by  the 
patient's  unwillingness  or  inability  to  re- 
veal the  history  of  the  original  disease. 
Thus  the  paius  in  the  bones  may  be  re- 
ferred to  rheumatism;  but  here  the 
diagnosis  can  in  most  cases  be  easily 
established  by  observing  that  rheumatic 
pains  in  the  bones  are  generally  accom- 
panied b}'  affections  of  the  thick'  fibrous 
structures  (muscles  or  fascise)  and  of  the 
joints ;  or,  if  the  rheumatic  affection  be 
more  acute,  the  urine  and  sweat  will  pro- 
bably furnish  indications  of  the  nature  of 
the  disease.  When  nodes  have  made 
their  appearance,  the  diagnosis  is  usually 
easy,  the  only  question  lying  between 
syphilis  and  struma,  since  rheumatic 
periostitis  is,  as  we  shall  see,  more  diffused. 
In  the  absence  of  history,  the .  concomi- 
tant symptoms  will  guide  us  while  the 
skin  is  unbroken  ;  and  after  pus  has  made 
its  way  to  the  surface,  some  assistance 
may  be  derived  from  the  nature  of  the 
secretion.  Syphilitic  caries  and  necrosis 
(as  has  been  observed  in  the  essay  on 
Syphilis)  are  not  primary  affections  of 
the  bones,  but  are  the  result  and  termi- 
nation of  nodes,  or  of  inflammation  of  the 
bones,  or  of  ulcerative  affections  of  the 
soft  parts  around  the  bone,  as  in  the 
palate,  and  therefore  have  been  preceded 


by  a  long  course  of  symptoms,  during 
which  the  diagnosis  is  usually  established. 
If  not,  it  rarely  presents  any  difficulty, 
since  the  traces  or  the  presence  of  other 
symptoms  of  constitutional  syphilis  can 
hardly  fail  to  be  recognized. 

An  interesting  comparison  has  been 
made  between  the  forms  of  syphilitic 
ulceration  in  bone  and  those  of  syphilitic 
eruption  on  the  skin.  Specimens  of 
rounded  ulcers  may  sometimes  be  met 
with,  especially  on  the  skullcap,  which 
bear  a  strong  resemblance  to  the  rupial 
ulcers  so  frequent  in  an  advanced  stage 
of  constitutional  syphilis.  A  small  round 
spot  of  ulceration  is  seen,  where  the  sur- 
face of  the  bone  is  worm-eaten  from  the 
presence  of  numerous  minute  depressions, 
and  in  some  cases  the  bone  around  this 
worm-eaten  central  portion  is  marked  by 
arborescent  grooves,  the  traces  of  in- 
creased vascularity.  Later  on,  a  circular 
ti'ench  is  marked  around  the  worm-eaten 
spot;  and  as  this  widens  and  deepens,  it 
undermines  and  finally  chisels  out  the 
piece,  which  separates  as  a  sequestrum, 
and  then  the  bone  scars  over,  leaving  a 
rounded  depression,  much  larger  than  the 
original  spot,  the  surface  of  which  is 
rather  glazed  and  a  little  vascular,  and 
the  bone  below  it  a  good  deal  hardened. 
In  well-marked  specimens,  these  annular 
ulcers,  as  they  are  termed  by  Mr.  Paget 
(fig.  587),  look  very  characteristic,  but  in 
less  advanced  cases,  especially  before  the 
surrounding  trench  has  formed,  or  again 
at  a  late  period  when  cicatrization  has 
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Fig.  587. 


Syphilitic  ulceration  of  the  annular  variety.     (Museum  of  the  Royal  College  of  Surgeons,  No.  635.) 


obliterated  some  of  the  more  distinctive 
characters  of  the  ulcers,  it  seems  impos- 
sible to  distinguish  it  from  a  scrofulous  or 
other  lesion.  The  other  characteristic 
form  of  syphilitic  ulceration  is  the  tuber- 
cidated  (fig.  588),  which  appears  to  com- 


mence by  a  tubercular  thickening  of  the 
external  wall  of  the  bone,  recalling  the 
syphilitic  tubercle  so  common  on  the  skin 
of  the  face,  etc.,  and  due  not  to  periosteal 
deposit,  but  to  chronic  inflammation  of 
the  compact  tissue  itself.     This  inflamed 


Fig.  588. 


Syphilitic  ulceration  of  tho  tuherculated  variety.    (Museum  of  the  Royal  College  of  Surgeons,  No.  632.) 
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bone  soon  becomes  clotted  over  with 
numerous  little  pits  or  depressions,  which 
coalesce  and  form  ulcers,  usually  oval  or 
round,  penetrating  deeply  into  the  interior 
of  the  bone.  Besides  these,  Mr.  Paget 
has  described  a  third  form  of  syphilitic 
ulceration,  the  reticulated  (tig.  589)  in 
which  the  disease  appears  first  to  show 
itself  in  the  form  of  a  network  of  peri- 
osteal deposit,  which  is  liable  to  perfora- 
tion by  ulcers  subsequently  forming  and 

Fig.  589. 


Syphilitic  ulceration  of  the  reticulated  variety.     (Mu- 
seum of  the  Royal  College  of  Surgeons,  No.  630.) 

assuming  the  annular  type,  of  which 
latter,  therefore,  the  above  may  be  re- 
garded as  a  variety.  Of  the  two  kinds  of 
syphilitic  ulcer,  the  annular  appears  to 
me  the  more  characteristic  ;  but  I  do  not 
believe  that  either  is  so  distinctive  of  the 
disease  as  to  enable  us,  with  anything  like 
certainty,  to  infer  the  previous  constitu- 
tional affection  from  examination  of  the 
affected  bone  ;  nay,  I  have  known  patho- 
logists of  the  greatest  experience  refuted 
in  such  attempts  by  the  subsequent  dis- 
covery of  the  history  of  the  preparation. 

The  accompanying  figures  represent 
characteristic  examples  of  these  various 
forms  of  syphilitic  ulcer ;  and  by  compar- 
ing them  with  those  of  simple,  strumous, 
rheumatic,    and    malignant    ulceration, 


which  will  be  found  at  pp.  135,  165,  183, 
the  reader  will  be  enabled  to  see  at  a 
glance  much  better  than  by  verbal  de- 
scription, the  differences  of  these  aftec- 
tions  as  shown  on  the  macerated  bone. 

Any  of  these  forms  of  syphilitic  ulcera- 
tion may  affect  the  bone  so  deeply  as  to 
penetrate  its  whole  thickness.  Thus  in 
the  Museum  of  St.  Bartholomew's  Hos- 
pital is  a  specimen  (A  34)  of  a  clavicle  in 
which  the  bone  has  given  way  (probably 
after  death)  in  consequence  of  penetrating 
ulceration  attributed  to  syphilis.  Spon- 
taneous fracture  of  a  long  bone^  however, 
from  penetration  by  a  syphilitic  ulcer,  is 
extremely  rare ;  while  penetration  of  a 
flat  bone,  especially  of  the  cranium,  is  still 
a  pretty  frequent  circumstance,  and  used 
to  be  an  ordinary  result  of  syphilis.  In 
the  greater  number  of  such  cases  no  se- 
rious mischief  follows  ;  the  dura  mater  is 
exposed  on  the  separation  of  the  necrosed 
central  part  of  the  ulcer,  but  soon  gets 
covered  over,  so  that  its  pulsations  are  no 
longer  visible,  and  in  a  little  while  the  gap 
will  be  filled  up  by  fibrous  tissue.  In  rare 
cases,  however,  pressure  upon  the  brain 
is  produced  either  by  matter  confined  be- 
tween the  skull  and  dura  mater,  or  by 
ulceration  laying  open  a  branch  of  the 
middle  meningeal  artery  and  causing 
hemorrhage. 

[There  is,  beside  these  forms  of  syphi- 
litic bone-disease,  a  class  of  interesting 
cases  which  occur  in  the  bones  of  young 
children  with  inherited  syphilis.  These 
cases  have  only  recently  been  carefully 
studied,  and  for  our  knowledge  of  them 
we  are  chiefly  indebted  to  Wegner,  Par- 
rott,  and  R.  W.  Taylor.  Three  chief  forms 
of  the  disease  have  been  described,  viz., 
enlargement  of  epiphyseal  ends  of  long 
bones,  periosteal  swellings  or  nodes  on 
the  flat  bones,  and  a  general  osteitis  of 
the  phalanges  of  the  hand  or  foot,  and 
sometimes  of  the  other  bones  of  the  hand 
or  foot.  The  most  common  of  all  is  the 
enlargement  of  the  lower  end  of  radius 
and  ulna.  This  affection  is  seen  in  chil- 
dren from  birth  to  several  months  old. 
It  is  slow  and  usually  painless  in  its  pro- 
gress, sometimes  going  on  to  ulceration 
of  the  integuments,  and  not  unfrequently 
to  separation  of  the  bone  at  the  epiphyseal 
junction.  Other  long  bones  are  affected 
in  the  same  way,  but  less  commonly.  On 
the  flat  bones  the  swelling  is  in  the  form 
of  a  flattened  node,  there  being  one  and 
sometimes  many  tumors  on  the  external 
surface  of  the  cranium.  In  the  bones  of 
the  hand,  the  phalanx,  for  example,  is 
thickened  and  enlarged  by  a  rather  firm 
swelling,  which  sometimes  ulcerates  super- 
ficially, and  is  also  attended  with  destruc- 
tion of  bone-tissue  so  considerable  as  to 
leave  behind  it  great  deformity,  if  not  care- 
fully watched  during  the  cure. 
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The  pathology  of  all  these  cases  seems 
to  be  uniform.  It  consists  in  one  of  those 
modifications  of  the  process  of  inflamma- 
tion so  common  in  the  diathetic  condi- 
tions, in  which  the  actions  are  arrested 
at  a  certain  point,  and  have  not  the 
energy  to  carry  them  rapidly  through  the 
usual  stages.  The  condition  of  cell-pro- 
liferation alone  seems  to  be  the  feature 
of  the  earlier  stages,  with  liquefaction 
and  disintegration  in  the  later.  The  peri- 
osteum is  always  thickened  and  inflamed 


in  the  diseased  region.  The  minute  path- 
ological features  of  the  disease  have  been 
carefully  investigated  by  "Wegner,  Wal- 
deyer,  Parrott,  and  by  R.  W.  Taylor,  of 
New  York,  whose  book  on  this  subject  is 
one  of  the  best  and  most  complete  that 
has  been  published.  The  treatment 
which  Dr.  Taylor  considers  most  gene- 
rally useful  is  the  mixed  treatment  as  it 
is  called,  he  giving  bichloride  of  mercury 
and  iodide  of  potassium  in  small  doses  for 
long  periods  of  time.] 


Fig.  590. 


lip 
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Penetrating  syphilitic  ulcer.     (Museum  of  the  Royal  College  of  Surgeons,  No.  636.) 


Treatment. — The  treatment  of  constitu- 
tional syphilis  has  been  already  described, 
and  it  has  been  shown  that  at  one  period 
or  other  of  the  disease  a  prolonged  and 
sufficient  exhibition  of  mercury  will  be 
necessary  for  its  cure.  To  this  general  rule 
the  affections  of  bone  form  no  exception, 
for  although  some  of  them  are  usually 
found  accompanied  by  so  profound  a  ca- 
chexia, so  complete  a  prostration  of  the 
whole  system,  that  mercury  is  inadmissi- 
ble, it  will  also  be  found  that  such  affec- 
tions do  not  admit  of  cure.  Iodide  of  po- 
tassium often  acts,  however,  upon  the 
earlier  affections  of  the  bone  and  perios- 
teum like  a  charm,  and  the  symptoms 
soon  disappear;  but  those  whose  expe- 
rience in  the  treatment  of  syphilis  is  most 
extensive1  believe  that  the  improvement 
is  not  permanent,  and  that  for  the  entire 
eradication  of  the  constitutional  affection 
a  mild  but  prolonged  course  of  mercury 
(for  which  the  calomel  vapor-bath  is  the 
most  appropriate  agent)  ought  to  be  in- 
sisted on.  The  local  treatment  of  bone 
inflamed   from  syphilis  presents   several 


»  See  vol.  i.,  p.  22G  ;  Parker,  op.  cit.,  p.  289. 


interesting  questions.  Nodes  will  usually 
be  benefited  by  blisters,  or  if  the  bone 
seem  to  be  more  deeply  affected,  by  the 
persevering  use  of  mercurial  ointment, 
strapping  with  the  empl.  hydr.  cum  am- 
moniaco,  iodine  paint,  etc.  But  when 
the  pain  in  the  inflamed  bone  is  constant 
and  very  distressing,  it  is  quite  justifiable 
to  divide  the  periosteum  by  a  free  inci- 
sion ;  and  then,  if  nothing  is  found  to 
account  for  the  tension  and  to  hold  out  a 
prospect  of  its  relief,  a  trephine  may  be 
applied  to  the  bone  itself,  and  its  medul- 
lary canal  laid  open.'  If  symptoms  of 
cerebral  disturbance  make  their  appear- 
ance in  the  course  of  ulceration  of  the 
cranium,  the  application  of  the  trephine 
has  sometimes  been  successful  in  pre- 
serving life  ;  but,  on  the  other  hand,  it  is 
not  to  be  denied  that  it  has  sometimes 
produced  or  hastened  death.  The  pro- 
verbial obscurity  of  all  cranial  affections 
ought,  I  think,  to  make  us  cautious  in 
adopting  so  extreme  a  measure  as  treph- 
ining the  skull,  unless  in  a  patient  whose 
state    is    otherwise    evidently    hopeless. 


1  Farker,  op.  cit.,  p.  283. 
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Epileptic  convulsions,  even  with  slight 
symptoms  of  paralysis,  are  hardly  a  suffi- 
cient indication  for  the  operation  ;  but 
the  experience  of  Mr.  H.  Lee1  has  shown 
that  in  some  cases  the  removal  of  the 
diseased  bone  has  been  followed  by  the 
healing  of  ulcers  which  had  previously 
been  obstinate  ;  and  it  seems  that  the  re- 
moval of  the  outer  table  only,  when  it  is 
dead,  and  appears  to  be  keeping  up  irri- 
tation, is  a  safe  practice. 

The  treatment  of  fissures  and  defects  of 
the  palate  from  syphilitic  necrosis  will  be 
found  discussed  in  a  subsequent  essay. 

Rheumatic  and  gouty  affections  of  bone. — 
It  is  extremely  difficult  to  be  certain  of 
the  existence  of  any  specific  affection  of 
bone  due  to  the  rheumatic  diathesis. 
Eokitansky,  in  his  "  attempt  to  determine 
the  characters  of  the  constitutional  affec- 
tions of  bone,  particularly  the  inflamma- 
tions and  caries,  by  reference  especially 
to  the  appearance  of  the  bone  after  mace- 
ration,"2 doubts  "whether  rheumatism 
gives  rise  to  an  inflammation  that  can  be 
distinguished  by  any  definite  character  of 
its  products,  or  to  any  particular  caries, 
however  positively  assertions  be  made  on 
the  point ;"  but  there  is  no  doubt  that 
common  osteitis  is  very  generally  produced 
by  exposure  to  cold  and  wet,  and  other 
causes,  which  at  the  same  time  generate 
rheumatism,  nor  is  there  any  reason 
whatever  for  questioning  the  universal 
opinion  of  persons  of  experience,  that 
those  who  are  the  subjects  of  rheumatism 
are  also  those  who  are  most  prone  to  in- 
flammation of  the  superficial  bones,  such 
as  the  skull,  tibia,  etc. 

The  disease  now  commonly  called 
"chronic  rheumatic  arthritis"  or  "osteo- 
arthritis" is  regarded  by  some  authors  of 
credit  as  originally  a  disease  of  the  bone. 
In  this  work,  however,  it  is  considered  as 
commencing  in  the  soft  tissues  of  the  joint 
(see  Diseases  of  the  Joints). 

I  would  not  be  understood,  however,  to 
deny  the  existence  of  an  affection  which 
deserves  to  be  called  "  rheumatic  osteitis. " 
The  condition  of  the  articulating  extremi- 
ties of  the  bones  in  cases  of  osteo-arthritis 
is  very  peculiar,  and  can  hardly  be  ex- 
plained by  any  theory  except  that  of  some 
constitutional  peculiarity  in  the  disease, 
since  neither  the  age  of  the  patient  nor 
the  mode  of  causation  of  the  malady  offers 
any  constant  features  which  can  account 
for  the  singularity  of  the  affection  of  the 
bone.  That  which  is  most  characteristic 
in  all  those  cases  which  appear  to  be 
rheumatic,  is  their  very  slow  course,  and 

1  Proceedings  of  the  Med.-Chir.  Soc,  vol. 
iii.,  p.  283. 

2  Path.  Anat.  (New  Syd.  Soc.  Trans.),  vol. 
iii.,  p.  202. 


the  great  length  of  time  during  which  in- 
Uammation  may  be  present  without  either 
caries  or  necrosis.  In  all  rheumatic  affec- 
tions of  the  joints,  and  in  many  of  those 
of  the  limbs,  although  it  maybe  true  that 
the  complaint  originates  in  the  fibrous 
tissues,  yet  the  bones  will  become  in- 
volved if  the  disease  lasts  long  enough ; 
and  in  that  case  the  principal  features 
will  be,  in  the  shaft  of  a  long  bone,  exten- 
sive stalactitic  or  foliaceous  laminated  de- 
posit from  the  periosteum,  and  sclerosis 
of  the  superficial  portions  of  the  bone  ; 
the  medullary  canal  and  the  deep  cancel- 
lous tissue  being  usually,  if  not  always, 
unaffected.  In'the  Museum  of  the  Royal 
College  of  Surgeons,  Mr.  Paget  has  classed 
some  specimens'  as  "  rheumatic  ulcera- 
tion," in  which,  along  with  these  appear- 
ances on  the  shaft  of  the  bone,  ulceration 
is  seen  invading  the  newly-formed  peri- 
osteal deposit.  One  of  these  preparations 
will  be  found  represented  in  fig.  591.      In 

Fig.  591. 


Kheumatic  ulceration  of  bone.      (Museum  of  Royal 
College  of  Surgeons,  No.  627.) 

any  case,  the  occurrence  of  nodes,  and 
of  more  or  less  inflammation  of  the  wall 
of  superficial  bones  in  cases  of  rheuma- 
tism, is  a  sufficiently  probable  event ;  but 
it  is  a  complication  which  must  be  treated 
on  general  principles.  The  nodes  do  not 
affect  the  limited  extent  and  rounded 
outline  of  those  due  to  syphilis,  but  are 
irregular  swellings  of  the  periosteum,  in- 
volving a  considerable  extent  of  the  sur- 
face, and  probably  some  of  the  thickness 
of  the  bone. 
The  most  characteristic  effects  of  rheu- 

'  Nos.  626,  627,  627  a. 
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matism,  however,  are  displayed  upon  the 
articulating  extremities;  but  as  this  disease 
will  be  found  fully  described  in  the  essay 
on  Diseases  of  the  Joints,  it  will  not 
be  necessary  to  say  much  about  it  here. 

The  chief  features  which  are  distinc- 
tive of  rheumatic  inflammation  of  the 
bones  are,  the  extensive  deposit  of  bone 
in  the  fibrous  structures  around,  the 
condensation  and  thinning  of  the  shell 
of  the  bone,  the  rarefaction  and  par- 
tial absorption  of  its  interior,  and  the 
consequent  change  of  shaped  which  parts 
containing  much  cancellous  tissue,  such 
as  the  articular  heads  and  necks  of  long 
bones,  suffer.  In  the  articular  disease 
the  new  bone  is  found,  to  a  great  extent, 
in  the  ligaments  and  other  tissues  distinct 
from  the  periosteum,  and  thus  forms 
what  Dr.  Adams  calls  "  additamentary 
bones,"  which  have  been  so  often  mistaken 
for  portions  fractured  off  the  bony  promi- 
nences, near  which  they  may  be  situated, 
and  remaining  ununited.  I  shall  adduce 
some  reasons  for  believing  that  sarany  of 
the  specimens  in  which  portions  of  bone 
have  been  found  near  the  shafts  of  long 
bones,  but  movable  upon  them,  and  which 
have  been  thought  to  be  instances  in  which 
exostoses  had  been  fractured  at  their  base, 
may  be  of  the  same  nature. 

As  to  the  treatment  of  the  rheumatic 
affections  of  bone,  nothing  need  be  said 
here,  since  all  that  is  necessary  to  add  to 
the  general  treatment  of  osteitis  will  be 
found  in  the  essay  on  Diseases  of  the 
Joints. 

I  have  nothing  to  say  about  the  affec- 
tions of  the  bones  in  gout.  The  deposit  of 
lithate  of  soda  is  sometimes  found  in  the 
interior  of  the  bones  in  inveterate  cases, 
as  well  as  on  their  exterior  ;  but  its  im- 
portance is  quite  secondary.  Stromeyer1 
alludes  to  a  case  in  which  nearly  all  the 
bones  of  one  side  of  the  body  were  hyper- 
trophied  in  a  patient  who  had  long  suffer- 
ed from  gout  ;  but  no  opportunity  oc- 
curred of  examining  the  bones  affected. 

Mollities  ossium. — The  peculiar  condition 
of  the  bones  which  is  known  by  the  name 
of  mollities  ossium,  or  malacosteon,  is 
one  which  is  very  rarely  met  with.  In 
the  female  pelvis,  as  a  cause  of  difficulty 
in  parturition,  it  is  less  rare  than  under 
other  circumstances,  and  demands  the 
special  attention  of  the  obstetric  surgeon, 
involving,  as  it  does,  some  of  the  gravest 
questions  which  are  to  be  solved  by  that 
branch  of  our  art.  These  questions,  how- 
ever, which  have  reference  to  the  altered 
relations  between  the  deformed  bones  of 
the  pelvis  and  their  contents  (especially 
the  gravid  uterus  and  foetus),  are  not 
within  the  scope  of  the   present  work. 

1  Handbuch  d.  Chirurgie,  vol.  i.,  p.  442. 


We  have  only  to  consider  the  disease  in 
its  pathology  and  general  surgical  bearings. 

The  pathology  of  mollities  is  far  from 
being  satisfactorily  established  ;  and  there 
can  be  little  doubt  that  this  has  arisen,  in 
great  part  at  any  rate,  from  the  fact  that 
authors  have  confounded  several  different 
conditions  under  the  same  name.  Some, 
indeed,  make  no  distinction  between  mol- 
lities and  fragilitas  ossium  ;  while  others 
regard  mollities  as  an  affection  allied  to,  if 
not  identical  with,  rickets. 

The  disease  which  appears  best  to  de- 
serve a  separate  description  under  the 
name  of  mollities,  is  marked  by  the  fol- 
lowing characteristics.  Several  bones  are 
usually  affected  at  the  same  time.  The 
portions  of  bone  attacked  are  uniformby 
softened  throughout  the  whole  extent  of 
the  disease.  The  disease,  howrever,  does 
not  in  all  cases  affect  either  the  whole 
length  or  the  whole  thickness  of  the  bone, 
and  if  the  specimen  be  examined  at  an 
early  period,  the  outer  shell  is  often  found 
to  retain  its  natural  consistence.1  "When 
the  whole  bone  is  affected,  it  can  be  readily 
bent,  and  resembles,  in  extreme  cases,  as 
Dr.  Ormerod2  remarks,  rather  a  portion  of 
fatt}'  matter  enclosed  in  a  case  of  perios- 
teum than  a  bone.  If  the  cancellous  tis- 
sue (in  which  the  disease  appears  to  origi- 
nate) be  examined,  it  is  found  that  the 
cells  are  enlarged,  sometimes  to  such  an 
extent  that  the  whole  bone  is  expanded, 
and  are  filled  with  a  peculiar  reddish  ge- 
latiniform  matter,  in  which,  on  microscop- 
ical examination,  much  fat  and  oil  can  be 
discovered,  together  with  blood-discs.  Be- 
sides these  (which  are  the  common  products 
of  any  degenerative  change),  certain  pecu- 
liar nucleolated  nuclear  bodies  have  been 
described  by  Mr.  Dalrymple.3  Instances  of 
bones  affected  with  mollities  do,  however, 
occur,  in  which  the  amount  of  fat  is  not 
greatly  increased.  Thus  in  a  specimen 
in  Guy's  Hospital  Museum  ([No.  1004ss), 
taken  from  a  case  reported  by  Mr.  Solly, 
in  the  27th  volume  of  the  Med.-Chir. 
Trans.,  it  is  said  that  the  diseased  tissue 
consisted  simply  of  an  organic  matrix, 
with  little  earthy  matter,  and  containing 
little  fat.  Cases  like  these  show  that 
it  is  impossible  to  describe  mollities  as 
simply  a  fatty  degeneration.  Degene- 
ration of  some  sort  is,  however,  always 

1  As  in  Dalrymple's  case,  referred  to  below. 

2  Brit.  Med.  Journal,  Sept.  10,  1859. 

3  Dublin  Quarterly  Journal,  1846,  p.  85  ; 
see  also  Path.  Soc.  Trans.,  1846-7,  p.  148. 
It  is  said  that  in  bones  affected  with  mollities, 
lactic  acid  and  lactates  are  to  be  discovered, 
and  that  this  lactic  acid  promotes  the  solution 
and  absorption  of  the  phosphate  of  lime. 
The  fact,  however,  appears  doubtful.  See 
Drivon,  Arch.  gen.  de  Med.,  1867,  vol.  x.,  p. 
608. 
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present ;  and  as  this  advances,  it  involves 
the  compact  walls  of  the  bone,  and  then 
the  disease  becomes  for  the  first  time  re- 
cognizable, by  the  symptoms  which  will 
be  immediately  described.  At  a  later 
period  the  whole  bone  is  found  to  be  in- 
volved,- and  becomes  a  mere  bag  of  soft 
matter  enclosed  in  the  periosteum,  which, 
perhaps,  may  be  somewhat  thickened, 
but  it  does  not  appear  that  any  further  de- 
struction of  the  bone  itself  occurs.  It  is 
merely  converted  into  a  soft,  generally 
oily,  material,  which  crumbles  away  on 
maceration,  but  which  seems  capable  of 
resisting  absorption  for  an  unlimited  pe- 
riod during  life. 

The  symptoms  of  mollities  are  suffi- 
ciently striking  in  a  well-marked  case  to 
attract  immediate  notice,  however  ob- 
scure may  be  the  real  nature  of  the  con- 
stitutional affection.  The  patients  are,  it 
is  said,  usually  females,1  and  generally  past 
the  middle  period  of  life.*  Repeated  preg- 
nancy appears  to  act  as  an  exciting  cause 
of  the  disease,  and  may,  perhaps,  account 
for  the  greater  proportion  of  females. 

The  disease  appears  to  be,  in  some 
cases  at  least,  hereditary.  Thus,  in  the 
history  of  Dr.  Ormerod's  patient,  referred 
to  above,  it  is  stated  that  both  the  son 
and  daughter  were  subjects  of  the  same 
affection.  Sometimes  pain  is  complained 
of  in  the  affected  bones  for  some  time  be- 
fore the  nature  of  the  disease  becomes 
manifest ;  in  other  cases,  however,  the 
deformity  induced  by  gradual  softening 
of  the  bones  is  the  first  symptom  noticed. 
When  this  softening  has  proceeded  far 
enough,  the  bone  gives  way  gradually,  if 
it  has  been  equably  and  thoroughly  soft- 
ened, so  as  to  yield,  and  become  merely 
deformed  ;  but  if  the  softening  has  been 
confined  to  the  internal  part  of  the  bone, 
and  the  thin  outer  shell  has  been  left 
solid,  and  therefore  brittle,  'spontaneous 
fracture  (or,  more  correctly  speaking, 
fracture  from  very  slight  causes)  is  liable 
to  occur.  The  former  class  of  cases,  in 
which  the  bone  bends  without  breaking, 
are  those  in  which  mollities  is  most  char- 
acteristically marked,  since  spontaneous 
fracture  preceded  by  pain  in  the  bone  is 
also  a  feature  of  malignant  and  other  dis- 
eases of  the  osseous  system.  In  such  ex- 
treme cases  of  mollities,  the  limbs  become 
distorted  in  the  strangest  way,  so  that 
the  thighs  have  been  known  to  bend  till 
one  of  the  feet  touched  the  head  ;  and 
from  the  softening  of  the  vertebral  col- 
umn and  bending  of  the  limbs,  the  stature 

1  I  do  not  find  quite  so  great  a  dispropor- 
tion between  the  sexes  as  is  implied  in  the 
descriptions  given  by  some  authors.  Of  ten 
cases  of  true  mollities  taken  at  random,  six 
were  females  and  four  males. 


is  very  considerably  diminished.  The 
constitutional  cachexia  is  often  not  very 
strongly  marked,  and  patients  will  live  in 
this  condition  for  an  indefinite  period, 
bedridden  from  the  weakness  of  their 
limbs,  and  the  loss  of  the  firm  points 
from  and  to  which  the  muscles  act,  but 
with  sufficient  mental  and  constitutional 
vigor.  The  cause  of  death  appears  gene- 
rally to  be  simple  exhaustion  ;  or  failure 
of  vital  powers,  like  what  takes  place  in 
extreme  old  age  (in  fact  some  of  these  pa- 
tients do  not  die  till  the  extreme  of  life)  ;' 
or  sometimes  functional  disturbance,  in- 
duced by  the  altered  relations  of  the  vis- 
cera, and  the  pressure  to  which,  from 
various  causes,  they  are  subjected.  USTot 
unfrequently,  however,  the  patient  does 
not  die  of  the  disease  at  all,  but,  having 
lived  under  its  influence  for  many  years, 
is  carried  off"  by  some  totally  different 
complaint.2 

With  these  symptoms  it  is  not  surpris- 
ing that  this  disease  should  have  been 
claimed  as  merely  a  rarer  form  of  several 
better-known  affections  of  bone,  to  all  of 
wThich  it  bears  some  resemblance,  how- 
ever little  they  may  seem  to  bear  to  each 
other.  Some  authors3  consider  mollities 
to  be  merely  fatty  degeneration,  or  atro- 
phy of  bone  ;  others  regard  it  as  rickets 
attacking  the  adult ;  while  many  class  it 
with  cancer.  Now  each  of  these  opin- 
ions has  a  basis  of  probability,  and  it  is 
very  possible  that  many  of  the  cases  of 
so-called  mollities  might  with  greater  pro- 
priety have  been  entitled  "atrophy"- of 
the  bone.  Of  this,  Mr.  Curling's  case 
appears  to  have  been  a  good  instance  ; 
and  the  difficulty  which  some  authors 
have  expressed  in  distinguishing  between 
mollities  and  fragilitas  ossium4  appears  to 
have  arisen  from  their  having  compared 
together  cases  in  which  there  was  no  real 
difference,  and  where  the  name  mollities 
had  been  given  to  simple  atrophy. 

The  connection  between  rickets  and 
mollities  appears,  at  first  sight,  a  very 
close  one,  on  account  of  the  bending  of 
the  bones,  and  liability  to  fracture  from 
slight  causes,  which  characterize  both. 
Some    patients,   also  affected  with    un- 

1  See  the  cases  mentioned  in  the  Catalogue 
of  Guy's  Hospital  Museum,  Nos.  104462, 
109850. 

2  Thus  in  Dr.  Ramshotham's  case  (Path. 
Soc.  Trans.,  1846-7,  p.  148)  the  patient  died 
of  pneumonia,  after  suffering  for  more  than 
six  years  from  mollities. 

3  See  Mr.-  Curling's  paper  in  Med.-Chir. 
Trans.,  vol.  xx.,  p.  356. 

4  It  would  be  well  if  the  term  fragilitas 
ossium  were  allowed  to  become  obsolete,  since 
it  only  describes  a  symptom.common  to  several 
affections. 
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doubted  mollities,  have  suffered  in  their 
youth  from  rickets. '  Still,  if  we  consider 
the  question  attentively,  the  differences 
between  the  two  affections  far  exceed 
their  resemblances.  Rickets  is  an  affec- 
tion of  early  life,  closely  allied  to  scrofula 
in  its  causation  and  in  its  cure ;  it  is  pecu- 
liarly amenable  to  treatment ;  and  under 
favorable  circumstances  the  constitutional 
cachexia,  which  is  its  essence,  readily  dis- 
appears as  the  child  grows.  Mollities 
hardly  ever  makes  its  first  appearance 
till  after  middle  life  ;  and,  even  in  those 
cases  where  the  patient  has  been  rickety, 
not  till  long  after  the  cachexia  of  that 
disease  has  subsided  :  it  shows  no  alliance 
with  scrofula,  and  is  not  amenable  either 
to  the  remedies  for  that  disease,  or,  as  far 
as  is  known,  to  any  other  remedies,  but 
pursues  its  career  steadily,  unaffected  for 
good  by  any  medical  treatment. 

In  the  latter  particular,  as  in  several  of 
its  other  features,  it  bears  a  far  stronger 
resemblance  to  cancer.  In  fact  there  can 
be  little  hesitation  in  classing  some-  speci- 
mens preserved  in  museums  as  mollities 
under  the  head  of  diffused  cancer  ;  and, 
conversely,  in  recorded  cases  of  cancer, 
some  of  the  bones  have  been  found  in  a 
state  closely  resembling,  if  not  identical 
with,  mollities. 

Thus  in  a  case  of  secondary  cancer  in  the 
spine  and  other  parts,  after  removal  of  scir- 
rhus  of  the  breast,  related  by  Mr.  Caasar 
Hawkins,2  it  is  noted  that  "  the  centre  of  the 
neck  appeared  a  little  sunk  forward,  as  if  the 
upper  vertebrae  had  been  depressed  in  that 
position  ;"  and  the  anatomy  of  the  affected 
bone  is  thus  described:  "The  body  of  the 
fifth  cervical  vertebra  was  very  irregular  on 
its  surface,  and  was  softened  throughout,  with 
much  enlargement  of  the  cells  of  the  cancel li, 
which  were  filled  with  a  sanguineous  pulpy 
fluid ;  the  two  adjoining  vertebras  showed  a 
lesser  degree  of  the  same  morbid  struc- 
ture." 

But,  allowing  that  many  of  the  recorded 
cases  of  mollities  may  be  referred  to  sim- 
ple atrophy,  and  some  of  the  others  to 
cancer,  there  can  still  be  no  doubt  of 
the  existence  of  an  independent  disease 
to  which  that  name  is  peculiarly  appro- 
priate. 

1  This  was  the  case  with  Dr.  Ormerod's  pa- 
tient above  referred  to. 

2  Med.-Chir.  Trans.,  vol.  xxiv.,  p.  45.  See 
also  a  case  of  cancer  of  the  bones  after  scir- 
rhus  of  the  breast,  described  by  the  author 
in  Path.  Soc.  Trans.,  vol.  xi.,  p.  219,  in  which 
some  of  the  ribs  were  perfectly  flexible.  In 
examining  a  case  of  well-marked  cancer  of 
the  pelvis,  I  have  found  a  condition  of  the 
innominate  bone  bearing  an  almost  equally 
close  resemblance  to  mollities. 


In  one  such  case  recorded  by  Dr.  Bence 
Jones,1  the  leading  feature  was  the  peculiar 
condition  of  the  urine.  This  attracted  atten- 
tion, together  with  the  state  of  the  patient's 
general  health,  long  before  any  alteration  in 
the  bones  was  apparent ;  in  fact,  no  alteration 
in  them  was  discovered  till  after  death.  The 
peculiar  substance  contained  in  the  urine  ap- 
pears to  have  been  closely  allied  to  albumen. 
Dr.  Bence  Jones's  conclusions  on  this  subject 
may  be  quoted  here:  "66.97  parts  of  this 
hydrated  deutoxide  of  albumen  were  passing 
out  of  the  body  in  every  1C00  parts  of  urine. 
Hence,  therefore,  there  was  as  much  of  this 
peculiar  albuminous  substance  in  the  urine  as 
there  is  of  ordinary  albumen  in  healthy 
blood.  So  far,  then,  as  the  albumen  is  con- 
cerned, each  ounce  of  urine  passed  was  equi- 
valent to  an  ounce  of  blood  lost.  The  pecu- 
liar characteristic  of  this  hydrated  deutoxide 
of  albumen  was  its  solubility  in  boiling  water, 
and  the  precipitate  with  nitric  acid  being 
dissolved  by  heat,  and  re-formed  when  cold. 
By  this  reaction  a  similar  substance  in  small 
quantity  may  be  detected  in  pus  and  in  the 
secretion  from  the  vesiculse  seminales.  This 
substance  must  be  again  looked  for  in  acute 
cases  of  mollities  ossium.  The  reddening  of 
the  urine  on  the  addition  of  nitric  acid  might 
perhaps  lead  to  the  re-discovery  of  it ;  when 
found,  the  presence  of  chlorine  in  the  urine, 
of  which  there  was  a  suspicion  in  the  above 
case,  should  be  a  special  subject  of  investi- 
gation, as  it  may  lead  not  only  to  the  expla- 
nation of  the  formation  of  this  substance,  but 
to  the  comprehension  of  the  nature  of  the 
disease  which  affects  the  bones." 

These  cases,  then,  of  what  we  may  call 
true  mollities,  are  distinguished  both 
from  atrophy  and  from  cancer  by  special 
characters  :  from  simple  atrophy  by  the 
existence  of  vitiated  secretion,  proving 
the  affection  of  the  constitution,  and  by 
the  presence  in  the  affected  bone  of  spe- 
cial morbid  elements  ;  although  the  latter 
difference  can  hardly  be  appreciated  dur- 
ing life,  except  in  those  rare  instances 
where  the  bones  are  swollen.  From  can- 
cer they  are  distinguished  by  the  strict 
limitation  of  the  morbid  product  to  the 
affected  bones,  and  by  the  different  pro- 
cress  of  the  constitutional  affection  ;  since 
the  patient,  if  he  dies  of  the  disease  at  all, 
dies  of  the  exhaustion  produced  by  viti- 
ated secretion,  or  from  the  effects  of  me- 
chanical interference  with  the  viscera ; 
not,  as  in  extensive  formation  of  cancer, 
from  perverted  nutrition,  still  less  from 
transference  of  disease  to  remote  organs. 

Our  knowledge  of  the  true  pathology  of 
this  complaint  is  as  yet  quite  deficient, 
and  so  it  follows  that  no  means  of  treat- 

1  Phil.  Trans.,  vol.  lxvi.,  p.  55.  This  is 
the  same  case  as  Mr.  Dalrymple's,  already 
referred  to — the  paper  in  the  Philosophical 
Transactions  containing  the  account  of  the 
peculiar  substance  found  in  the  urine. 
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ing  it  are  known.  The  patient's  strength 
must  be  supported,  and  he  must  be  guard- 
ed from  all  exertions  and  shocks.  If  bed- 
ridden, his  position  must  be  accommo- 
dated to  the  shape  of  his  limbs,  so  as  to 
correct,  if  possible,  the  existing  deformity 
by  gradual  traction,  and  to  prevent  any 
greater  distortion.  The  fractures  which 
occur  in  these  cases  are  sometimes  exces- 
sively numerous.  Dr.  Ormerod's  patient 
had  "  at  one  and  the  same  time  no  fewer 
than  seven  fractures  of  different  bones." 
Yet  in  this  case  the  fractures  used  to 
unite  with  the  same  readiness  as  they  do 
in  rickety  bones. 

Many  of  the  cases  are  hardly  subjects 
for  treatment,  since  the  disease  in  the 
bones  and  the  distortion  of  the  limbs  has 
advanced  to  an  unmanageable  extent  be- 
fore the  patient  is  seen  ;  and  it  would  be 
scarcely  desirable,  even  if  it  were  possi- 
ble, to  protract  the  course,  of  a  painless  but 
inevitable  decay. 

Cancer  in  bone. — All  forms  of  malig- 
nant disease  are  met  with  in  the  bones, 
but  the  encephaloid,  or  medullary,  is  by 
far  the  most  common.!  Osteoid  cancer  is 
almost  confined  to  the  bones  as  a  primary 
disease,  although  a  very  few  cases  are  on 
record  in  which  it  has  been  found  in  the 
soft  parts,  without  any  known  cancerous 
affections  of  the  bones.2  Cancer  in  bone 
may  be  either  a  primary  disease,  or  sec- 
ondary on  cancer  in  some  other,  and  usu- 
ally a  remote  organ. 

[Modern  investigation  has  added  much 
to  our  knowledge  of  the  true  nature  of 
what  is  called  malignant  disease,  both  in 
the  bones  and  in  the  soft  parts.  It  has 
long  been  agreed  by  pathologists  that 
those  tumors  which  show  either  local  re- 
currence after  complete  removal,  a  dispo- 
sition to  spread  into  and  to  involve  neigh- 
boring tissues,  a  disposition'  to  involve 
the  lymphatics,  and  particularly  the  lym- 
phatic glands,  or  a  tendency  to  appear  in 
distant  parts,  either  before  or  after  re- 
moval, shall  be  classed  as  the  malignant 
tumors.    It  has  more  recently  become  evi- 


1  In  the  notes  of  fifty  cases  of  malignant 
disease  of  the  bones  which  I  happen  to  have 
by  me,  thirty-five  are  classed  as  encephaloid, 
four  as  osteoid,  four  as  scirrhus,  three  as  epi- 
thelial, one  as  areolar  or  colloid,  one  as  mela- 
nosis of  the  periosteum,  and  the  other  two 
were  tumors  of  doubtful  nature  and  anomal- 
ous structure,  but  probably  malignant.  These 
notes,  however,  which  are  composed  partly 
of  extracts  from  books,  partly  of  cases  noted 
on  account  of  interesting  features,  contain 
too  large  a  percentage  of  rare  forms  of  disease. 
This  is  evident  in  the  number  of  cases  of 
osteoid  cancer. 

2  See  Paget,  Surg.  Path.,  vol.  ii.,  p.  496, 
ed.  1853. 
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dent  that  these  evil  qualities  are  not  all 
possessed  by  all  the  tumors  that  possess 
some  of  them,  and  that  the  tumors  which 
do  possess  one  or  more  of  these  bad  fea- 
tures do  not  possess  them  all  in  an  equal 
degree,  and  finally  that  several  forms  of 
tumors  possess  them  only  occasionally, 
and  as  it  were  accidentally.  Hence  has 
arisen  the  distinction,  clinically  proper 
enough,  into  malignant  and  semi-malig- 
nant tumors. 

It  has  not  yet,  however,  been  possible 
to  arrange  these  various  growths  in  such 
a  manner  that  a  given  anatomical  shall 
correspond  to  an  observed  clinical  char- 
acter, or  to  deduce  the  clinical  history 
from  the  ascertained  anatomical  struc- 
ture, or  on  the  other  hand  to  predict,  with 
any  approach  to  certainty,  from  a  record- 
ed clinical  history,  what  the  microscope 
will  reveal  as  to  its  histological  characters. 
From  this  it  must  be  manifest  that  we  are 
not  yet  in.  a  position  to  classify  tumors, 
either  on  the  anatomical  or  on  the  clinical 
basis,  in  such  a  way  as  to  make  the  classi- 
fication perfect  for  our  practical  guidance. 

Nevertheless,  much  has  been  accom- 
plished, and  new  and  valuable  light  has 
been  thrown  upon  many  doubtful  points, 
particularly  in  malignant  affections  of  the 
bones.  Thus  it  is  now  generally  agreed 
to  restrict  the  term  cancer  to  those  growths 
which  are  essentially  epithelial,  and  usu- 
ally alveolar.  Thus  restricted,  the  term 
cancer  is  found  to  correspond  very  nearly 
to  the  class  of  tumors  which  clinically 
show,  in  the  most  marked  manner,  all  the 
features  of  malignancy,  viz.,  local  recur- 
rence, local  infection,  glandular  contami- 
nation, and  -generalization.  As  far  as 
this  proves  to  be  true,  it  must  be  accepted 
as  a  considerable  advance  in  our  positive 
knowledge  as  to  the  nature  and  tenden- 
cies of  these  tumors.  But  still  further  it 
seems  reasonable  to  believe  that  epithelial 
cancerous  growth  can  only  take  place  in 
parts  which  contain  epithelium  as  an 
original  anatomical  element,  and  that 
therefore  primary  cancer  cannot  occur  in 
bones,  in  no  part  of  which  is  epithelium 
normally  found.  This  view  of  the  histo- 
geny  of  primary  cancer  is  strongly  stated 
by  Prof.  Lucke,  of  Strasburg.  He  says, 
"  you  know  that  the  bones  are  in  no  way 
connected  with  the  outer  and  inner  blas- 
todermic membranes,  you  can  affirm 
therefore  that  no  primary  tumor  in  bone 
can  be  epithelial  in  character,  in  short, 
that  there  is  no  such  thing  as  a  bone-can- 
cer." He  goes  on  further  to  say  that 
there  are  cases  in  which  the  primary 
tumor  may  occur  in  those  bones  which  are 
covered  by  mucous  membrane,  the  disease 
commencing  in  the  epithelium  of  this 
membrane  and  extending  into  the  bone. 
He  also  acknowledges  that  where  the 
skin  covering  a  bone  becomes  cancerous, 


170 


DISEASES    OF    THE    BONES. 


it  may  involve  the  bone  in  the  pri- 
mary growth.  These  cases,  he  says,  are 
rare,  and  are  only  apparent,  not  real, 
exceptions  to  his  general  law,  for  though 
the  bone  may  form  the  chief  part  of  the 
primary  tumor,  yet  the  origin  of  the  dis- 
ease has  not  been  in  the  bone,  but  in  the 
skin  or  mucous  membrane  covering  it, 
and  when,  in  any  given  case,  the  presence 
of  epithelium  can  be  shown  to  be  impos- 
sible, the  bone-tumor  is  not  a  cancer. 

Of  course  it  is  understood  that  these 
exclusive  views  as  to  bone-cancer  have 
reference  to  primary  cancer  only.  It  is 
conceded  that  the  bones  are  liable  to 
secondary  or  metastatic  invasion  from 
any  and  every  form  of  perfect  cancer. 

The  views  thus  presented  necessitate  a 
change  in  our  arrangement  of  the  malig- 
nant diseases  of  bones  ;  and  all  that  has 
heretofore  been  considered  primary  can- 
cer must  be  allotted  to  the  class  of  the 
sarcomata.  It  becomes,  therefore,  a  matter 
of  great  importance  to  give  special  atten- 
tion to  this,  the  most  extensive,  a*' well 
as  the  most  fatal,  of  all  the  affections  of 
the- bones.  The  word,  as  now  used,  was 
first  proposed  by  Yirchow  to  denote  a 
tumor  originating  from  the  middle  or 
connective-tissue  layer  of  the  embryo, 
which  had  very  much  the  appearance  of 
granulation-substance,  and  was  composed 
of  undeveloped  transitional  cells,  con- 
tained in  a  stroma  varying  in  consistence 
from  hyaline  to  almost  fibrous,  the  pro- 
portion of  cells  to  intercellular  substance 
varying  very  greatly  in  the  different  classes 
into  which  sarcomata  may  be  divided. 

To  this  class  of  bone-tumors  Dr.  Samuel 
~W.  Gross,  of  Philadelphia,  has  devoted  a 
great  deal  of  careful  examination  and 
study,  and  has,  in  two  papers  recently 
published  in  the  Am.  Journ.  of  the  Med. 
Sciences,  given  us  the  matured  and  well- 
considered  results  of  this  conscientious 
investigation.  "With  regard  to  the  rela- 
tive frequency  of  the  primary  neoplasms 
of  all  kinds  in  the  larger  bones,  he  gives 
the  first  place  to  sarcoma,  next  osteoma  ; 
chondroma,  osteoid  chondroma,  fibroma, 
and  myxoma  folloAving  in  the  order  stated. 
His  observations  are  confined  to  sarco- 
mata growing  in  or  on  the  long  bones. 
Dr.  Gross  accepts  the  usual  subdivisions 
into  fibrous,  myxomatous",  lymphadenoid, 
alveolar,  osseous,  cystic,  etc.,  but  makes 
a  more  important  division  according  to 
their  point  of  departure.  Thus  he  says 
"they  may  be  separated  into  the  peri- 
pheral,— periosteal  or  periosseous,  and  the 
central, — endosteal,  intraosseous,  or  mye- 
logenic ;  a  division  which  is  not  only  con- 
venient as  designating  their  seat,  but 
which  is  also  justified  by  the  fact  that,  in 
general,  they  present  marked  differences 
in  their  histological  construction,  and  are 
of  different  prognostic  import."     These 


two  classes  differ  from  one  another  in  the 
fact  that  one  has,  and  the  other  has  not, 
a  bony  case  or  envelope  which,  when  it 
exists,  keeps  pace  with  the  growth  of  the 
tumor,  rarely,  even  in  the  largest  growths, 
being  entirely  absent.    The  periosteal  tu- 
mors are  covered  with  a  fibrous  or  con- 
densed areolar-tissue  capsule,  and  never 
present  any  bony  shell,  and  rarely  even 
any  superficial  ossification  of  any  kind. 
In  shape  the  central  tumors  are  apt  to  be 
spherical,  the  periosteal  assume  a  great 
variety  of  forms.     In  their  clinical  his- 
tory, central  are  greatly  less  malignant 
than    peripheral  growths.      Taking   the 
class  of  sarcomata  as  a  whole,  however, 
their  malignity  exceeds  that  of  all  other 
neoplasms  except  carcinoma  of  the  soft 
parts  ;  and  this  malignity  is  shown  by  all 
its  usual  features,  with  the  exception  of 
the  contamination  of  lymphatic  glands, 
which,  as  a  rule,  is  not  observed  in  the 
history  of  sarcoma.     The  generalization 
of  sarcoma  is  one  of  its  most  marked  fea- 
tures ;  46  per  cent,  of  the  cases  studied 
by  Dr.  Gross  presenting  this  clinical  fea- 
ture, the  metastatic  tumors  being  found 
in  the  lungs,  lymphatic  glands,  and  in 
other  parts  of  the  osseous  sj-stem ;  the 
secondary   deposits   being  invariably   of 
the  same  nature  as  the  primary  tumor. 

Dr.  Gross  makes  a  subdivision  of  the 
two  great  classes  of  central  and  periphe- 
ral bccie-growths  according  to  their  histo- 
logical formation.  Thus,  of  the  periosteal 
class  he  makes  three,  viz.  :  1st,  the  spin- 
dle-celled ;  2d,  the  round-celled  ;  3d,  the 
osteoid.  And  of  the  central  also  three, 
viz.,  1st,  round-celled  ;  2d,  spindle-celled  ; 
3d,  giant-celled.  He  considers  their  de- 
gree of  malignity  to  be  in  the  order  in 
which  they  are  above  named,  and  states 
that  the  periosteal  forms  are  more  malig- 
nant than  the  central  by  43.5  per  cent. 
Fortunately,  the  giant-celled,  which  is  the 
least  malignant,  is  also  the  most  common, 
42  per  cent,  of  the  whole  number  belong- 
ing to  this  class.  The  seat  of  these  tu- 
mors in  the  long  bones  is  by  marked 
preference  in  the  femur  and  tibia.  They 
are  rather  more  common  in  males  than 
in  females  ;  by  far  the  larger  number  oc- 
cur before  the  age  of  thirty  ;  and  in 
nearly  one-half  of  the  cases  studied  trau- 
matism is  assigned  as  a  cause. 

Of  these  classes,  by  far  the  largest  is 
the  last  mentioned,  viz.,  the  giant-celled 
sarcomata.  This  form  of  bone-tumor, 
first  carefully  studied  by  Lebert,  after- 
wards more  clearly  described  by  Eobin, 
and  still  Inter  almost  photographed  by 
Eugene  Nelaton  in  his  These  sur  les  Tu- 
mours a  Myeloplaxes,  corresponds  exactly 
to  the  disease  which  Mr.  Paget  hns  intro- 
duced to  English  students  as  the  myeloid 
or  marrow-like  tumor.  This  term  mye- 
loid, introduced   by  Mr.  Paget,  was  se- 
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lected  by  him  because  be  considered  that  j 
some  of  its  characteristic  cells  were  iden- 
tical with  those  which  normally  exist  in 
tbe  marrow  of  young  animals  ;  and  from 
this,  perhaps  somewhat  strained  homo- 
logy, he  inferred  its  essential  benignity. 
Experience  has  somewhat  chastened  Mr. 
Paget 's  hopeful  views,  and  it  is  now  gen- 
erally conceded  that  while  a  large  propor- 
tion of  these  myeloid  growths  are  to  be 
fairly  considered  benign,  a  certain  smaller 
proportion,  say  about  one-quarter,  show 
all  the  features  of  the  deepest  malignancy. 

Under  the  microscope  the  structure  of 
the  giant-celled  sarcoma  is  found  to  be 
"a  stroma  of  spindle  and  round  cells, 
but  particularly  the  former,  in  which  the 
characteristic  multi-nucleated  cells  are 
embedded,  with  the  intervention,  usually, 
of  little,  if  any,  visible  intercellular  sub- 
stance." ....  "The  giant  cells 
themselves  are  made  up  of  finely  granular 
protoplasm,  in  which  many  round  or  ovoid 
nuclei  are  contained  ;  but  they  differ  from 
them  (the  normal  marrow  cell)  in  their 
relatively  large  size,  sometimes  reaching 
the  enormous  diameter  of  To</'j  or  even 
•^,",  in  the  greater  number  and  clearness 
of  their  nuclei,  which  are  rendered  more 
apparent  by  the  addition  of  acetic  acid, 
and  in  the  variety  and  oddity  of  their 
forms,  which  it  is  impossible  to  describe. 
The  contour  of  the  cells  seems  to  be  in- 
fluenced by  the  density  of  the  intercellular 
substance,  being  irregularly  spherical, 
ovoid,  or  lobulated  when  the  latter  is  soft, 
and  provided  with  numerous  filiform, 
branched,  or  clavated  processes,  through 
which  contiguous  cells  are  occasionally 
united,  When  it  is  fibroid,  in  consequence 
of  the  protoplasm  extending  itself  into  the 
interstices  of  the  fibrillae.  They  also  not 
unfrequently  present  a  reddish-brown  dis- 
coloration, to  which  the  peculiar  tint  of 
the  tumor,  of  which  they  forih  a  part,  is  in 
some  degree  due." 

Much  difference  of  opinion  has  existed 
among  pathologists,  as  to  the  derivation 
of  these  peculiar  bodies,  some  believing 
them  to  originate  from  the  normal  medul- 
lary cells,  which  they  resemble,  others 
that  they  are  modified,  bone  cells,  others 
regarding  them  as  derived  from  the  endo- 
thelial cells  of  the  vessels ;  and  some  excel- 
lent observers  holding  views  still  different 
from  all  these.  Dr. "Gross,  without  con- 
sidering the  question  as  settled,  inclines 
to  the  belief  that  they  are  "  liberated  and 
hypertrophied  bone-cells,"  and  he  sup- 
ports his  view  by  some  very  ingenious 
considerations  derived  from  the  gross  ap- 
pearance and  history  of  myeloid  tumors. 

The  surface  of  the  giant-celled  growth, 
in  the  long  bones,  is  usually  smooth,  and 
their  shape  spherical  or  ovoid.  Their  cap- 
sule is  usually  very  distinct  and  firm,  iso- 
lating them  from  surrounding  tissues,  and 


is  composed  of  a  shell  of  bone  which  is 
the  original  compact  tissue  expanded  over 
the  growing  tumor.  This  bony  shell  is 
not  always  complete,  the  osseous  deposits 
being  wanting  in  many  instances  at  vari- 
ous points,  leaving  the  capsule  composed 
at  those  points  of  a  membranous  expan- 
sion only. 

On  section  the  naked-eye  appearances 
are  commonly  characteristic.  The  cut 
surface  presents  a  smooth,  glistening, 
juicy  appearance,  and  a  consistence  which 
varies  between  a  firm  fish  flesh  and  a  soft 
pulp.  Ordinarily  not  very  vascular,  in  a 
few  instances  they  are  so  abundantly  pro- 
vided with  large  vessels  that  distinct  pul- 
sation is  received  from  them.  The  most 
striking  feature,  however,  is  the  color, 
which  is  usually  of  a  chocolate  brown  or 
of  a  maroon  shade,  somewhat  like  that  of 
the  splenic  pulp.  The  color  varies  in 
depth  and  hue  in  different  parts  of  the 
same  tumor,  and  in  different  specimens 
presents  also  gradations  of  red  up  to  pink. 
Some  points  are  yellowish,  and  sometimes 
the  whole  tumor  has  a  grayish  tint. 

These  tumors  are  liable  to  a  fatty  de- 
generation, which,  according  to  its  stage 
of  advancement,  produces  softening  of  the 
mass,  and  which  is  generally  marked  by 
a  yellow  coloration  of  the  cut  surface. 
Cysts  are  also  found  of  varying  size,  and 
filled  with  a  fluid,  sometimes  clear,  some- 
times discolored,  with  varying  shades  of 
red  down  to  a  dark  reddish-brown.  The 
vascularity  of  these  tumors  is  occasion- 
ally very  great,  the  vessels  being  dilated, 
tortuous,  thin-walled,  and  often  commu- 
nicating with  extravascular  spaces  like 
the  structure  of  the  corpora  cavernosa. 
The  pulsating  tumors  of  bone  almost  in- 
variably belong  to  the  giant-celled  class. 

One  very  interesting  and  important 
feature  which  Dr.  Gross  has  brought  out 
by  his  investigations,  is  the  relation  of 
calcification  and  ossification  to  the  malig- 
nity of  the  tumor  in  which  they  occur. 
He  has  found  that  in  the  majority  of  cases 
which  present  decided  indications  of  ma- 
lignity, this  change  has  taken  place,  so 
that  the  mere  fact  of  ossification  is  prima 
facie  evidence  of  malignity,  and  its  ab- 
sence a  favorable  prognostic  sign.  The 
change  is  usually  one  of  calcification 
rather  than  ossification,  true  bone  not 
often  being  formed.  This  statement  does 
not  include  the  outer  shell  which  covers 
and  limits  the  tumor,  but  refers  to  inter- 
stitial deposits  only.  Statistics  are  given 
which  very  clearly  show  the  rates  of  mor- 
tality from  this  form  of  disease,  and  the 
following  conclusions  are  reached,  which 
are  presented  in  the  author's  own  words. 

"From  the  foregoing  considerations  it 
will  be  seen  that  about  23  per  cent,  of  all 
cases  of  myeloid  tumors  are  malignant, 
and  that  the  degree  of  malignity  may  be 
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graded  in  accordance  with  the  existence 
or  absence  of  calcareous  or  osseous  de- 
posits, since  these  were  found  in  the  origi- 
nal tumor  in  four  of  the  five  cases  of  me- 
tastasis. Further,  it  will  be  observed 
that  the  osteoid  myeloid  tumors  are  not 
absolutely  malignant,  as  43  per  cent.,  or 
3  out  of  7  patients,  remained  well  several 
years  after  their  removal.  Finally,  in 
this  connection  it  may  be  stated  that  of 
15  examples  of  giant-celled  sarcoma,  in 
which  calcification  or  ossification  is  not 
noted,  only  one  was  characterized  by 
secondary  growths.  Hence  the  prognosis 
of  the  latter  is  as  favorable  as  is  the  prog- 
nosis of  some  other  neoplasms  which  are 
considered  to  be  of  an  innocent  nature." 

The  growth  of  giant-celled  sarcoma 
varies  greatly  in  regard  to  its  rapidity, 
some  cases  growing  very  fast,  and  in  others 
characterized  by  extremely  slow  growth. 
As  a  rule  these  grow  more  slowly  than  the 
other  varieties  of  sarcoma  of  the  long 
bones.  The  growth  is  sometimes  arrested, 
as  in  a  case  reported  by  Mr.  Hutchinson, 
in  which  a  tumor  of  the  head  of  the  hume- 
rus ceased  to  grow  for  four  years,  and  then 
resumed  its  activity.  Occasionally  they 
disappear  altogether,  as  in  a  case  men- 
tioned by  Mr.  Paget,  in  which  after  the 
removal  of  a  myeloid  tumor  of  one  side  of 
the  upper  jaw,  a  smaller  tumor  of  the  op- 
posite side  gradually  subsided  and  finally 
disappeared,  the  patient  remaining  well 
when  last  heard  from.  A  case  of  partial 
disappearance  occurred  in  a  patient  in  the 
]New  York  Hospital,  whose  thigh  was 
amputated  for  an  enormous  tumor  of  the 
lower  half  of  the  femur  which  had  been 
growing  four  months.  The  tumor,  on 
examination,  was  pronounced  to  be  ence- 
phaloid  cancer,  according  to  the  views 
then  prevailing  (1856).  In  six  months' 
time  the.  disease  returned  in  the  skull,  in 
the  clavicle,  and  in  several  of  the  ribs.  At 
one  time  a  note  is  made,"  The  swelling  on 
the  clavicle  has  disappeared.  The  large 
tumor  of  the  head  is  also  subsiding." 
Two  months  later  it  is  stated,  "The 
tumors  on  the  head  are  gaining  a  formida- 
ble size.  That  on  the  clavicle  at  one  time 
almost  entirely  disappeared ;  which  was 
also  the  case  with  the  swelliuss  on  the  ribs. 
The  tumors  on  the  head,  after  their  first 
partial  subsidence,  steadily  but  slowly  in- 
creased." The  complete  history  of  the 
case  clearly  indicates  the  tumors  to  have 
been  of  a  sarcomatous  character. 

The  relations  of  giant-celled  sarcoma  to 
the  lymphatic  glands  is  important  and 
interesting.  Asa  rule  the  glands  are  not 
affected  in  any  part  of  the  progress  of  the 
growth.  In  the  few  cases  noted  in  which 
the  glands  were  enlarged,  in  most  the 
enlargement  has  been  due  to  irritation,  as 
evidenced  by  their  disappearance  after 
successful    operation,    or    as  shown   by 


microscopic  examination  revealing  no 
specific  elements.  "The  absence  of  sar- 
comatous elements  from  the  glands  sub- 
mitted to  minute  inspection  ;  their  dimi- 
nution or  disappearance  after  operation, 
the  non-occurrence  of  periadenitis,  through 
which  they  remain  isolable,  and  unat- 
tached to  the  connective-tissue  in  which 
they  are  embedded ;  their  freedom  from 
ulceration,  and  their  non-involvement  in 
four  other  examples  of  general  dissemina- 
tion of  the  disease,  are  facts  that  lead  to 
the  conclusion  that,  in  giant-celled  sar- 
coma, glandular  enlargement  is  the  effect 
of  irritation  and  not  of  specific  infiltration, 
and  that  systemic  infection  takes  place 
through  the  vascular,  and  not  through  the 
lymphatic  system."  The  value  of  these 
observations  in  diagnosis  must  be  evident. 

The  duration  of  the  disease  is  so  varied 
in  different  cases  that  no  very  reliable 
averages  can  yet  be  given.  Among  those 
who  survived  operation,  however,  Dr. 
Gross  gives  the  average  from  the  first 
observation  of  the  disease  to  the  date  of 
record  as  about  55  months,  or  a  little 
more  than  four  years  and  a  half;  the 
majority  of  the  patients  being  still  alive. 
In  reference  to  the  period  of  the  disease, 
early  operations  are  not  proved  to  be 
more  successful  than  delayed  ones.  Rather 
the  statistics  show  that  the  chance  of  life 
is  better  when  a  long  period  has  elapsed 
before  operation.  This,  however,  is 
doubtless  due  to  the  fact  that  it  is  in  the 
slow  growing  tumors  that  operation  is 
most  likely  to  be  postponed,  while  in  those 
growing  rapidly  it  must  necessarily  take 
place  at  an  early  date.  Rapidity  of  growth 
therefore  is  probably  a  more  important 
factor  in  prognosis  than  promptness  in 
operation. 

These  giant-celled  sarcomata  are  the 
tumors  which  most  frequently  present 
the  feature  of  pulsation.  It  occurs  in 
about  one-fifth  of  the  cases,  and  is  so  rare 
in  any  other  form  of  neoplasm,  that  a 
strong  evidence  as  to  the  nature  of  a  tumor 
may  be  derived  from  the  mere  fact  of  its 
pulsation.  The  few  instances  where  pul- 
sation existed  in  other  than  giant-celled 
sarcoma,  were  cases  in  which  the  tumor 
was  a  sarcoma,  and  a  central  sarcoma, 
but  differed  simply  in  not  having  the 
characteristic  cells.  The  diagnosis  there- 
fore in  every  case  of  pulsating  tumor  is 
positive  as  to  its  being  a  central  sarcoma, 
extremely  probable  that  it  is  a  giant- 
celled  sarcoma. 

The  diagnostic  indications  are  thus  sum- 
marized by  Dr.  Gross :  "A  large,  immova- 
ble, spherical,  slowly  growing,  probably 
painful,  and  possibly  pulsating,  tumor  of 
varying  degrees  of  consistence,  occurring 
in  the  articular  extremity  of  a  long  bone, 
between  the  fifth  and  fortieth  years,  or  at, 
about  the  twenty-eighth  year,  unattended 
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by  changes  in  the  integuments,  or  by  the 
enlargement  of  the  subcutaneous  veins 
and  lymphatic  glands,  and  not  marked  by 
impairment  of  the  general  health,  may  be 
pronounced  to  be  a  giant-celled  sarcoma." 

2.  Central  spindle-celled  sarcomata  iden- 
tical with  the  fibroplastic  tumor  of  Leber  t, 
the  recurrent  fibroid  of  Paget,  and  with 
the  encephaloid  cancer  of  many  authors, 
are,  next  to  giant-celled  sarcomata,  the 
most  common  in  their  occurrence.  They 
are  composed  essentially  of  the  well-known 
spindle-cells  packed  closely  together,  but 
lying  orderly  side  by  side,  and  the  taper 
extremities  dovetailing  into  one  another 
so  as  to  form  a  very  uniform  tissue,  held 
together  by  a  rather  limited  but  varying 
amount  of  hyaline,  slightly  granular,  or 
sometimes  fibrillated,  intercellular  sub- 
stance. 

The  tumors  thus  composed  have  very 
much  the  same  gross  appearances  as  the 
giant-celled  variety,  rarely,  however,  pre- 
senting the  deep  coloration  which  is  so 
characteristic  of  that  form.  They  are 
generally  seated  in  the  shafts  of  the  long 
bones,  and  appear  somewhat  later  in  life 
than  the  giant-celled  tumors,  the  average 
age  at  the  time  of  their  first  discovery  being 
thirty-six  years.  They  grow'more  slowly, 
and  there  is  no  enlargement  of  lymphatic 
glands.  They  are  malignant  in  their 
course  in  about  23  per  cent,  of  the  whole 
number  of  cases.  Spontaneous  fracture 
is  surprisingly  common,  having  occurred 
in  44  per  cent,  of  all  the  cases.  Pulsation 
existed  in  12  per  cent. 

3.  Central  round-celled  sarcoma.  This 
class  contains  a  great  number  of  the  cases 
described  by  authors  as  the  encephaloid 
cancer  of  bone,  and  is  characterized  by 
structure  made  up  of  small,  nearly  equal 
sized,  round  cells  held  together  by  a  small 
amount  of  intercellular  tissue,  through 
which  vessels  ramhcy,  thus  making  the 
likeness  to  granulation-tissue  upon  which 
some  authors  may  strongly  insist.  De- 
partures from  this  typical  form,  however, 
are  not  uncommon.  Thus  we  have  a 
variety  in  which  the  cells  are  contained 
in  an  alveolar  stroma,  so  distinct  as  to  be 
with  difficulty  distinguished  from  the 
alveolation  of  true  cancer.  These  tumors 
are  extremely  vascular,  and  very  com- 
monly pulsate.  The  excessive  develop- 
ment of  vessels  has  led  Dr.  Jaffe  to  con- 
sider these  growths  as  essentially  angio- 
sarcomas. He  also  holds  the  view  that 
the  cellular  elements  of  the  tumor  are  the 
offspring  of  the  nuclei  of  the  walls  of  the 
vessels. 

To  the  naked  eye  the  section  presents  a 
general  similarity  to  the  spindle-celled 
tumors,  but  is  more  vascular  and  more 
liable  to  show  ecchymotic  spots  or  even 


cysts  or  cavities  filled  with  blood.  Some 
degree  of  ossific  deposit  occurs  in  about 
17  per  cent.  Ulceration  of  skin  and  fun- 
gous protrusion  occasionally,  but  very 
rarely,  occur.  Fractures  are  quite  com- 
mon. They  occur  in  the  shafts  of  the 
bones,  in  the  proportion  of  33  per  cent. 
They  are  the  most  rapid  in  growth  and 
the  most  steady  in  progress  of  any  of  the 
sarcomata.  They  are  localhy  infectious 
in  a  higher  degree,  and  more  liable  to 
generalization,  than  either  of  the  other 
central  sarcomata.  Infection  of  glands  is 
very  unusual.  It  may  therefore  be  said 
that  "an  immovable,  bulky,  rapidly 
growing,  painful,  soft,  pulsating  tumor, 
especially  if  seated  on  the  shaft  of  a  long 
bone,  occurring  at  about  the  twenty-eighth 
year,  and  attended  with  fracture  and  pos- 
sibly the  protrusion  of  a  fungous  mass  and 
enlargement  of  subcutaneous  veins,  but 
without  discoloration  of  the  skin,  or  in- 
volvement of  lymphatic  glands,  may  be 
said  to  be  a  central  round-celled  sar- 
coma." 

The  second  division  of  sarcomata  of 
the  long  bones  which  is  made  by  Dr. 
Gross,  "includes  those  which  originate 
in  the  soft  osteo-genetic  layer  of  the  peri- 
osteum in  contradistinction  to  the  tumors 
which  are  attached  to  the  outer  fibrous 
layer  of  that  membrane  ;  which  should 
rather  be  considered  as  periosteal  growths, 
or  sarcomata  developed  in  the  tissues  sur- 
rounding the  bone,  and  affecting  the 
periosteum  secondarily.  In  the  true  pe- 
ripheral sarcomata  the  tumor  is  seated  be- 
tween the  bone  and  the  periosteum,  the 
latter  of  which  is  constantly  regenerating 
itself  to  form  a  limiting  capsule  for  it." 

They  present  three  forms,  viz.,  the 
round-celled,  the  spindle-celled,  and  the 
osteoid. 

The  round-celled  sarcoma,  in  histologi- 
cal elements  and  arrangement,  is  identical 
with  the  central  round-celled  tumor 
already  described.  Clinically,  they  oc- 
cur at  a  somewhat  earlier  age,  and  show 
malignant  tendencies  in  a  larger  propor- 
tion of  cases.  The  lymphatic  glands  are 
often  infected ;  fracture  is  rare,  and  pul- 
sation never  occurs.  The  following  sum- 
mary is  given  of  their  characteristic  fea- 
tures. "A  rapidly  increasing,  painful, 
lobulated,  soft,elastic,  non-pulsating,  pyri- 
form  or  fusiform  tumor,  especially  if  seated 
on  the  shaft  of  a  long  bone,  occurring  at 
about  the  twenty-third  year,  and  unaccom- 
panied by  fracture,  but  marked  b}-  dis- 
coloration of  the  skin,  enlargement  of  the 
subcutaneous  veins,  involvement  of  the 
lymphatic  glands,  and  elevation  of  tem- 
perature, may  be  safely  ranked  among  the 
periosteal  round-celled  sarcomata." 

2.  The  spindle-celled  periosteal  sar- 
comata occur  at  a  much  earlier  age.  They 
are  most  common  on  the  epiphyses  rather 
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than  on  the  shaft  of  the  bone.  They  very 
rarely  are  accompanied  with  fracture,  but 
are  almost  uniformly  malignant  in  their 
tendencies.  Dr.  Gross  thus  sums  up  their 
diagnostic  features:  UA  firm,  slowly 
growing,  painful  and  non-pulsating  tumor 
occurring  at  about  the  twenty-fourth  year, 
and  not  attended  with  fracture,  lymphatic 
involvement,  or  discoloration  of  the  skin, 
but  with  possible  enlargement  of  the  sub- 
cutaneous veins,  may  be  regarded  as  a 
spindle-celled  periosteal  sarcoma." 

3.  Osteoid  Sarcoma.  This  class  has 
arisen  from  the  fact  that  a  certain  num- 
ber of  sarcomata  show  a  remarkable  ten- 
dency to  extensive  ossification  or  calcifi- 
cation, and  that  the  recurrent  and  metas- 
tatic tumors  show  markedly  the  same 
tendency.  Paget  writes  of  these  tumors 
as  of  osteoid  cancer,  and  gives  an  excellent 
account  of  their  clinical  and  microscopical 
features.  Careful  study  shows  that  they 
do  not  possess  the  alveolation  or,  indeed, 


any  of  those  features  which  it  is  now 
agreed  to  recognize  as  cancerous,  and 
that  they  unequivocally  belong  among  the 
sarcomata.  Microscopically  they  are  dis- 
tinguished by  a  well-marked  fibrous 
stroma,  in  which  are  found  round  cells 
and  spindle  cells  in  varying  proportion, 
the  fibrous  intercellular  substance  becom- 
ing the  seat  of  the  calcific  change.  The 
ossified  fibres  usually  radiate  from  the 
bone  surface  from  which  they  spring,  to- 
ward the  free  surface  of  the  tumors. 
Sometimes  the  change  is  so  complete  that 
the  whole  mass  is  converted  into  almost 
solid  bone  ;  but  in  many  cases  the  course 
of  the  original  fibres  is  maintained  in  the 
process,  so  that  on  maceration  the  tumor 
shows  a  mass  of  fine  spicula,  running  in 
various  directions,  and  sometimes  inter- 
weaving with  each  other,  so  as  to  make  a 
complete  framework  or  skeleton,  on  which 
the  cellular  elements  had  been  supported 
during  life. 
The  osteoid  sarcoma  is  usually  found  to 


Fig.  592. 


Periosteal  osteoid  sarcomata.     (From  a  patient  in  tho  Now  York  Hospital.) 


affect  the  epiphyses  rather  than  the  shafts 
of  the  long  bones.  They  rarely  pulsate, 
and  do  not  often  ulcerate  or  fungatc. 
Their  growth  is  apt  to  be  rapid,  but  the 


lymphatics  are  not  often  affected.  They 
are  quite  prone  to  the  cartilaginous  and 
myxomatous  degenerations.  They  are 
apt  to  infect  surrounding  tissues,  and  ex- 
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tremely  malignant  in  their  behavior, 
about  65  per  cent,  dying  with  metastatic 
deposits,  whether  operated  on  or  not. 
The  clinical  features  may  be  given  thus  : 
"A  hard,  rapidly-growing,  painful,  and 
non-pulsating  tumor,  developed  at  about 
the  twenty-second  year,  and  unaccom- 
panied by  fracture,  or  discoloration  of  the 
skin,  but  attended  possibly  by  enlarge- 
ment of  the  superficial  veins  and  lym- 
phatic involvement,  may  be  classed  among 
the  osteoid  sarcomata." 

All  these  forms  of  sarco  ma,  which  have 
been  studied  by  Dr.  Gross  in  the  long 
bones,  do  occur  in  other  parts  of  the  skel- 
eton, notably  in  the  jaws  and  cranial 
bones.  In  the  jaw-bones  we  have  a  great 
many  instances  of  the  giant-celled  sar- 
coma, and  these  often  give  most  satisfac- 
tory results,  while  the  small-celled  and 
spindle-celled  periosteal  tumors  are  ex- 
ceedingly apt  to  be  fatal  from  metastasis. 
On  the  bones  of  the  skull  it  seems  proba- 
ble that  the  most  common  form  would  be 
periosteal  small-ceiled  or  osteoid  sarcoma, 
though  I  have  no  statistics  upon  which 
to  base  such  an  opinion.  Fig.  592  is  taken 
from  a  patient  who  died  in  the  New  York 
Hospital  from  tumors  which  were  then 
called  encephaloid,  but'  which  we  would 
now  properly  class  as  periosteal  sarcomata. 
That  they  were  osteoid  in  character  is 
proved  by  their  containing  a  very  exten- 

Fiff.  593. 


Periosteal  osteoid  sarcomata  in  a  girl.     (New. York 
Hospital.) 

sive  framework  of  ossific  or  calcific  tissue. 
The  head  of  fig.  592  was  macerated,  and 
gave,  as  the  record  says,  "the  beautiful 
radiated  feathery  skeleton  of  soft  friable 


bone-tissue."  This  we  kept  a  long  time 
in  the  museum,  but  it  gradually  fell  away 
to  a  calcific  powder.  Fig.  593  is  taken 
from  a  young  girl,  in  whom  the  tumor  at- 
tained the  gigantic  size  well  shown  in  the 
cut  in  about  one  year  from  its  first  ap- 
pearance on  the  clavicle.  All  of  these 
cases  showed  metastatic  deposit  in  the 
lungs,  liver,  kidneys,  and  other  internal 
organs.] 

As  the  general  considerations  applica- 
ble to  malignant  disease  have  been  de- 
scribed in  the  essay  on  Cancer,  it  will 
only  be  necessary  here  to  dwell  on  the 
peculiarities  which  are  found  in  cancer 
when  developed  in  the  bones,  with  refer- 
ence to  its  seat,  manner  of  growth,  and 
external  appearances,  and  to  endeavor  to 
deduce  the  necessary  inferences  as  to 
diagnosis  and  treatment. 

With  respect  to  its  seat,  no  bone  is  ex- 
empt from  the  invasion  of  the  disease,  but 
some  bones  are  far  more  liable  than  others  ; 
the  long  bones  of  the  lower  extremity 
taking  the  lead,  and  the  femur  being  of 
all  others  most  commonly  attacked.  Out 
of  forty  cases  of  primary  cancer,  twelve 
occurred  in  the  femur,  eight  in  the  bones 
of  the  leg,  five  in  the  skull,  three  in  the 
pelvis,  and  three  in  the  spine.  The 
others  were  single  cases  scattered  about 
the  various  regions  of  the  body.  The 
neighborhood  of  the  knee-joint  is  a  very 
favorite  seat  of  cancer ;  so  that  a  soft  tu- 
mor springing  from  the  lower  end  of  the 
femur  or  the  head  of  the  tibia  is  always 
viewed  with  much  anxiety.  Out  of  the 
above-mentioned  twenty  cases  of  cancer 
of  the  long  bones  of  the  lower  limb, 
eleven  are  noted  to  have  grown  near  the 
knee-joint. 

The  common  kind  of  cancer  in  bone 
presents  itself  in  three  principal  forms, 
viz.,  periosteal,  interstitial,  and  infiltrated. 
The  last  is  by  far  the  least  common. 
When  carried  to  its  extreme  degree,  the 
whole  bone  is  softened  by  the  distension 
of  its  cells  with  the  material  of  soft  can- 
cer, leading  to  partial  or  complete  ab- 
sorption of  the  cancelli,  and  general  dis- 
integration of  the  bone.  In  this  condition 
it  forms  one  of  the  affections  of  bone  which 
are  included  under  the  name  "mollities 
ossium,"  under  which  head  it  has  been 
referred  to  above.  The  periosteal  form 
of  cancer  appears  to  be  the  more  common 
in  the  long  bones,  while  the  interstitial  is 
certainly  the  one  more  usually  met  with 
in  the  flat  bones,  such  as  the  skull  and 
pelvis,  and  in  the  joint-ends.  The  inter- 
stitial form  is  found  in  the  shape  of  no- 
dules of  various,  but  usually  small,  size, 
scattered  about  the  cancellous  tissue. 
They  are  whitish  in  color  when  small  and 
recently  deposited,  and  generally  give  out 
a  creamy  juice  under  pressure,  exhibiting 
the  various  cell-forms  usually  met  with  in 
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the  juice  of  malignant  tumors.  In  the 
harder  kind  of  these  nodules,  following 
scirrhous  cancer  in  the  breast  (and  to 
which  the  designation  "  scirrhus  of  the 
bones,"  used  by  some  writers,  applies, 
while  others  call  them  "hard  encepha- 
loid"),  I  have  sometimes  been  unable  to 
recognize  any  cancer-juice,  or  any  cell- 
structure  characteristic  of  cancer.1  This 
interstitial  deposit  of  cancer  is  productive 
of  constant  and  wearing  pain  in  the  part, 
very  frequently  followed,  in  a  long  bone, 
by  fracture  on  some  slight  injury  or  even 
muscular  exertion.  After  some  time, 
during  which,  if  fracture  has  taken  place, 
it  may  have  consolidated,  a  tumor  makes 
its  appearance.  The  disease,  having 
overcome  the  resistance  of  the  perios- 
teum, now  grows  rapidly.  On  dissection, 
a  large  mass  of  soft  cancer  is  found,  in 
which  the  periosteal  envelope  of  the  tumor 
may  or  may  not  be  recognizable,  and 
which  springs  from  the  bone  by  a  nar- 
rower base,  while  it  generally  extends 
further  in  the  cancellous  tissue,  octo  a 
still  greater  extent  in  the  medullary  ca- 
nal. In  rarer  cases,  several  separate  no- 
dules are  found  scattered  about  the  can- 
cellous tissue.  The  bone  in  the  neigh- 
borhood of  the  cancerous  deposit  is  often 
thickened,2  sometimes  to  an  extent  that 
can  be  appreciated  by  external  examina- 
tion. 

The  accidental  peculiarities  of  shape 
and  arrangement  in  the  various  specimens 
of  interstitial  deposit  of  cancer  have  given 
rise  to  different  terms,  which  having  now 
lost  some  of  their  significance,  ought  to 
be,  and  have  very  generally  been,  allowed 
to  become  obsolete.  Thus,  when  such  a 
deposit  in  the  articular  end  of  a  bone 
grows  into  a  number  of  cancelli  in 
different  directions,  the  whole  of  the  head 
of  the  bone  becomes  enlarged,  forming  a 
sort  of  multilocular  cyst,  the  spaces  of 
which  are  filled  with  the  tumor,  and  the 
surrounding  part  of  the  bone  a  good  deal 
consolidated.  Such  a  swelling  has  been 
called  the  malignant  exostosis.  In  other 
cases  the  soft  tumor  expands  the  outer 
layer  of  the  bone  uniformly,  without  pro- 
ducing fracture,  and  thus  a  swelling  is 
formed,  the  wall  of  which  crackles  under 
the  finger.  This  was  called  a  spina 
ventosa. 

In  the  periosteal  form,  the  tumor  makes 
its  appearance  sooner  and  grows  more 
rapidly  than  in  the  interstitial.  The  sub- 
jacent bone  is  generally  quite  unaffected, 
and  a  section  of  the  disease  shows  a  ring 
.  of  healthy  bone  surrounded  by  a  radiating 
mass  of  malignant  substance.     The  peri- 

1  This  was  so  in  a  case  reported  in  the 
Path.  Soc.  Trans.,  vol.  xi.,  p.  220. 

2  Paget,  Surg.  Path.,  vol.  ii.,  p.  362,  ed. 
1853  ;  Path.  Soc.  Trans.,  vol.  x.,  p.  249. 


osteum  appears  in  some  cases  to  have 
degenerated  and  become  converted  into 
the  structure  of  the  tumor ;  in  others,  it 
may  be  traced  over  the  tumor,  which  then 
seems  to  grow  between  the  bone  and 
periosteum. '  In  this  form  of  the  disease 
there  is  a  strong  tendency  to  ossification, 
so  that,  after  maceration,  a  large  quantity 
of  irregular  bony  deposit  is  left  on  the 
surface  of  the  bone,  forming  very  often  a 
coral-like  mass,  with  some  approach  to  a 
spiral  arrangement  of  its  laminae.  These 
specimens  were  often  described  by  the 
older  writers  as  periosteal  exostoses,  their 
true  nature  being  overlooked  in  conse- 
quence of  the  bone  not  having  been 
examined  till  after  maceration. 

Cancer  in  bones  is  sometimes  said  to  be 
a  less  rapidly  fatal  disease  than  in  the  soft 
parts,  and  perhaps  if  we  compare  it  (as 
would  seem  most  correct)  with  the  average 
duration  of  soft  cancer  in  the  soft  parts, 
this  may  be  so ;  but  the  difference  is  not 
very  marked.  In  twenty-eight  of  the 
cases  contained  in  my  notes  the  disease 
was  followed  till  the  patient's  death  from 
its  commencement,  with  such  approach 
to  accuracy  as  is  possible  in  these  circum- 
stances. In  twelve  of  them  death  took 
place  in  less  than  a  year  (in  five  in  less 
than  half  a  year)  after  the  first  symptoms 
were  noticed  by  the  patient,  and  ten  of 
the  others  died  within  the  second  year. 
In  two  only  of  the  remaining  cases  was 
the  disease  protracted  much  beyond  the 
usual  period  of  duration  of  cancer,  but 
neither  were  cases  of  encephaloid  cancer ; 
one,  a  case  of  colloid,  might  possibly  be 
erroneously  classed  among  malignant  dis- 
eases. The  true  encephaloid  cancer,  then, 
in  the  bones,  as  in  other  parts,  is  more 
rapidly  fatal  than  scirrhus,  although  its 
progress  in  the  bone  may  be  somewhat 
less  rapid  than  elsewhere.  But  besides 
the  encephaloid,  all  other  forms  may  in 
exceptional  cases  be  met  with.  Some 
pathologists,  indeed,  deny  the  existence 
of  scirrhus  in  the  bones,  preferring  to 
class  the  small  hard  nodules  found  in  the 
spine,  skull,  and  long  bones,  secondarily 
after  scirrhus  of  the  breast,  and  more 
rarely  after  scirrhus  of  other  parts,  as 
"hard  encephaloid."  The  difference  in 
nomenclature  is  a  matter  of  no  import- 
ance. Hard  cancer,  indeed,  when  de- 
posited in  the  bones,  cannot  of  course 
draw  to  itself  the  neighboring  parts  and 
thus  reduce  the  volume  of  the  organ  in 
which  it  is  placed,  so  that  it  is  destitute  of 
that  puckering  so  characteristic  of  scirrhus 
of  the  breast.  But  in  other  respects  it 
seems  identical.  The  small  irregular 
lump,  creaking  under  the  knife,  emitting 
a  very  scanty  juice,  and  presenting  under 
the   microscope,  besides  a  good   deal  of 

»  Path.  Soc.  Trans.,  vol.  i.,  p.  320. 
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in  most  cases  decide  the  question.  Usu- 
ally the  lobulated  surface  of  the  tumor, 
and  the  healthy  and  uninnamed  state  of 
its  coverings,  suffice  to  distinguish  it  from 
an  abscess. 

The  diagnosis  between  malignant  and 
innocent  tumors  is  often  very  difficult, 
and  sometimes  impossible.  It  is  of  most 
importance,  and  unfortunately  is  also  of 
most  difficulty,  in  tbose  which  grow 
around  the  lower  end  of  the  femur. 
Malignant  and  myeloid  tumors  here  often 
bear  the  strongest  resemblance  to  each 
other,  so  that  the  diagnosis  in  an  early 
stage  of  the  cancerous  affection  can  be 
only  conjectural.  By  a  reference  to  the 
essay  on  Tumors  (Vol.  I.,  p.  265)  the 
reader  will  see  that  the  points  to  which 
the  surgeon  is  to  direct  his  chief  attention 
are  :  the  length  of  time  during  which  the 
tumor  has  existed  without  constitutional 
or  glandular  affection,  the  bulk  to  which 
it  has  attained,  and  the  extent  of  its 
attachment  to  the  bone,  since  myeloid 
disease  is  an  affection  of  the  cancellous 
ends,  while  encephaloid  often  surrounds 
the  shaft  to  a  considerable  extent,  for'm- 
ing  a  long  oval  tumor,  like  a  great  ferule. 
But  it  must  be  allowed  that  the  diagnosis 
between  these  forms  of  disease  can  hardly 
be  expected  to  be  accurate,  inasmuch  as 
there  is  strong  reason  for  believing  that 
myeloid  tumors  are  occasionally  malig- 
nant. There  are  other  tumors  also  which 
could  hardly  be  distinguished  from  cancer 
until  a  long  progress  had  proved  their 
innocence.  Such  are  the  fibro-cystic,  to 
be  afterwards  mentioned,  and  such  may 
also  be  the  case  sometimes  with  enchon- 
droma,  and  with  the  diffused  osseous 
tumor.  It  is  only,  however,  in  the  very 
early  period  of  osteoid  cancer  that  its 
malignancy  is  not  a  prominent  feature. 
It  grows  rapidly,  extends  far  along  the 
bone,  and  soon  affects  both  the  constitu- 
tional powers  and  the  absorbent  system.1 

In  general,  malignant  tumors  of  bone 
may  be  known  by  their  large  size  and 
rapid  growth,  their  soft  consistence,  the 
unequal  density  of  different  parts,  the 
large  veins  which  ramify  over  them,  the 
extent  of  their  attachment  to  the  bone, 


1  Two  cases  of  osteoid  cancer  of  the  femur 
were  in  the  surgical  wards  of  St.  George's 
Hospital  about  the  same  time.  In  one,  al- 
though the  affection  was  not  of  long  standing 
(less  than  a  year,  I  believe),  the  inguinal 
glands  presented  the  characteristic  bony- 
hardness.  In  the  other,  the  tumor,  which 
was  mixed  with  encephaloid,  was  growing 
rapidly,  and  contained  a  large  cyst,  the  ten- 
sion of  which  occasioned  much  pain,  relieved 
by  drawing  off  the  fluid.  Amputation  at  the 
hip  was  successfully  performed  by  Mr.  Tatum  ; 
but  the  disease  recurred  in  the  lungs,  and 
proved  fatal  in  about  half  a  year. 


the  frequent  presence  of  large  sanguine- 
ous cysts,  the  amount  of  pain  by  which 
their  growth  is  attended  and  often  pre- 
ceded, and  the  rapid  destruction  of  bone 
which  they  occasion.  To  these  local 
sj'mptoms  the  general  symptoms  of  the 
constitutional  affection  may  be  super- 
added. 

The  treatment  of  cancer  in  all  parts  of 
the  body  resolves  itself  into  the  question 
of  leaving  it  alone,  or  eradicating  it.  The 
only  method  of  extirpating  malignant 
disease  of  any  bone,  which  is  at  all  satis- 
factory, is  by  excising  the  tumor  along 
with  the  whole  thickness,  at  any  rate,  of 
the  part  of  bone  from  which  it  springs. 
To  remove  the  tumor  from  the  surface  of 
a  bone,  in  the  uncertainty  which  must 
always  exist  whether  cancer  has  not  also 
affected  the  interior,  would  be  highly  im- 
prudent. Nor  is  this  sufficient ;  for  if  the 
disease  can  be  clearly  made  out  to  be 
cancerous,  the  whole  limb,  including  the 
entire  bone  which  is  the  seat  of  the  dis- 
ease, ought  to  be  amputated.  When  the 
tumor  is  situated  in  the  leg,  this  is  a 
matter  requiring  comparatively  little  de- 
liberation ;  the  choice  only  lies  between 
amputation  of  the  leg  and  of  the  thigh, 
and  the  difference  between  one  stump  and 
another  is  of  slight  moment,  compared 
■to  the  risk  of  a  return  of  malignant  dis- 
ease. But  if  the  tumor  affect,  as  it  so 
commonly  does,  the  lower  end  of  the 
femur,  the  question  becomes  a  grave  one  ; 
since  amputation  at  the  hip-joint  must  be 
performed  if  the  disease  is  clearly  diag- 
nosed as  being  cancerous.  If  there  is  a 
reasonable  doubt  whether  the  tumor  be 
soft  cancer  or  myeloid,  or  whether  it  be 
hard  cancer  or  diffused  bony  tumor,  un- 
doubtedly the  wisest  course  is  to  give  the 
patient  the  benefit  of  that  doubt,  and  to 
remove  the  limb  at  the  lowest  level  at 
which  the  incisions  can  be  carried  clear 
of  the  tumor.  Even  if  the  disease  should 
prove  to  be  cancer,  possibly  the  recurring 
disease  may  be  in  the  cicatrix,  and  ampu- 
tation of  the  stump  at  the  hip-joint  may 
prolong  life.  But  so  many  cases  are  on 
record  in  which  what  has  been  supposed 
to  be  malignant  disease  in  this  part  (and 
which  in  all  the  cases  was  most  likely 
myeloid)  has  been  completely  arrested  by 
amputation  of  the  thigh,  that  it  is  only 
right  to  try  the  milder  operation  in  cases 
not  evidently  cancerous.1  In  the  fore- 
arm the  character  of  the  disease  is  usually 
better  marked  (as  far  as  I  have  seen),  or 
in  dubious  cases  the  alternative  is  not  of 
much  importance  ;  nor  in  the  humerus  is 
the  removal  of  the  limb  at  the  shoulder- 
joint  by  any  means  so  formidable  as  in 
analogous  operation  on  the  lower  limb. 


1  See  Mr.  Gray's  paper  in  Med.-Chir.  Trans., 
vol.  xxxix.,  p.  121. 
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Hence  in  the  upper  limb  the  rule  should 
be  tbe  reverse  of  that  in  the  femur,  viz., 
that  in  cases  of  doubt  the  entire  limb 
ought  to  be  removed. 

What  is  the  benefit  of  amputation  in 
such  cases  as  these  ?  This  is  a  question 
very  difficult  to  determine,  if  the  question 
be  limited  to  the  expectation  of  life. 
Scattered  cases  are  met  with  here  and 
there  in  which  a  disease  apparently  ma- 
lignant has  seemed  to  be  checked  after 
amputation ;  nay,  where  it  has  recurred 
after  amputation,  and  then  been  checked 
by  amputation  higher  up  ;'  but  these  are 
rare  exceptions.  The  disease  may  be  ex- 
pected to  recur,  and  to  prove  fatal  ;  and 
the  operation  must  be  defended  rather  on 
the  grounds  of  humanity  than  of  scien- 
tific indications,  as  affording  relief  from 
present  suffering,  and  the  chance  of  an 
interval  of  some  months,  perhaps  even 
longer,  of  health,  rather  than  as  holding 
out  much  prospect  of  a  radical  cure  of  the 
complaint. 

[There  is  so  much  that  is  uncertain  in 
the  results  of  operation  in  malignant 
tumors  of  bone,  so  much  that  belongs  to 
the  calculation  of  chances,  that  it  would 
seem  desirable,  if  possible,  to  arrive  at 
some  general  rules .  which  will  at  least 
serve  as  a  guide  to  us  in  recommending 
or  dissuading  from  an  operation,  and  in 
announcing  such  a  prognosis  as  may  have 
in  it  at  least  some  elements  of  proba- 
bility. 

1.  It  should  be  borne  in  mind  that, 
however  strongly  statistics  may  indicate 
a  favorable  percentage  of  cures  in  any 
given  form  of  bone-tumor,  we  are  not  yet 
in  a  position  to  pronounce  positively  in 
individual  cases.  Although  our  willing- 
ness to  operate  would  very  properly  be 
determined  by  our  judgment  as  to  the 
class  to  which  the  tumor  belongs,  yet  we 
are  not  at  liberty  to  offer  a  confidence  of 
permanent  cure,  even  in  cases  we  judge 
to  be  most  promising.  Remembering  that 
the  percentage  of  malignant  cases  varies 
from  12  to  70  in  the  different  forms,  it  be- 
comes us  to  give  always  a  guarded  prog- 
nosis, and  in  the  bad  forms  a  decidedly 
unfavorable  one. 

•  2.  Want  of  completeness  in  the  opera- 
tion is  a  most  disastrous  feature.  In  the 
long  bones,  happily,  we  can  usually  make 
sure  of  a  total  ablation  by  amputation. 
In  the  bones  of  the  face  and  of  the  skull, 
however,  we  cannot  always  be  certain  of 
the  total  removal  of  all  diseased  structure, 
and  if  this  fact  can  be  made  evident,  it 
militates  very  strongly  against  operation. 
There  may  be  exceptional  cases  in  which 
partial  operation  may  be  justified,  to  se- 
cure relief  from  suffocation,  or  constant 
hemorrhage,  or  blood-poisoning  from  pu- 
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trid  discharges,  but  the  rule  must  ever  be 
not  to  operate  where  we  cannot  be  sure 
of  removing  the  whole  diseased  mass. 

3.  The  operation  itself,  it  must  be  re- 
membered, involves  a  certain  proportion 
of  deaths,  independent  of  the  disease  for 
which  it  is  performed.  This  proportion 
varies  in  the  two  chief  operations  which 
are  resorted  to  in  bone-tumors,  viz.,  am- 
putation, and  exsection  of  the  jaws.  It 
is  not  necessary  to  state  here  what  statis- 
tics have  pretty  distinctly  shown  as  to 
the  mortality  after  these  operations.  It 
is  enough  to  recognize  this  mortality  of 
the  operation  itself  as  an  important  factor 
in  the  decision  we  arrive  at,  and  in  each 
case  the  proposed  operation  must  be 
credited  for  its  share  in  the  risks  the  pa- 
tient is  about  to  assume.  These  three 
considerations  embrace  the  chief  objec- 
tions to  operation  on  general  principles, 
but  on  the  other  hand  we  may  claim — 

1.  That  a  certain  percentage  of  those 
operated  on  do  permanently  recover.  This 
percentage,  very  large  in  the  giant-celled, 
becomes  sadly  reduced  in  the  periosteal 
spindle-celled  forms,  but  taking  all  cases 
together,  gives  such  a  percentage  of  re- 
coveries as  constitutes  a  fair  warrant  for 
operation  in  every  case  when,  on  other 
grounds,  operation  is  justifiable. 

2.  There  seems  reason  to  believe  that, 
even  where  permanent  cure  is  not 
achieved,  some  prolongation  of  life  is 
secured  by  operation.  In  carcinoma  pro- 
per, in  other  parts  than  the  bones,  the 
prolongation  of  life  by  operation  has  been 
shown" to  be  considerable.  No  one  has^ 
as  far  as  I  know,  given  full  statistical 
statements  on  this  point  as  to  those  pa- 
tients with  bone-tumors  who  do  finally 
die  of  the  disease^  but  as  far  as  published 
statistics  do  go,  they  point  decidedly  to  a 
lengthening  of  life  by  operation. 

3.  When,  after  removal,  the  disease  re- 
turns, and  finally  destroys  the  patient,  it 
returns  most  commonly  in  the  internal 
organs.  That  existence  is  usually  more 
supportable  under  the  fatal  progress  of 
internal  malignant  disease,  than  it  is 
under  the  too  visible  ravages  of  the  exter- 
nal forms,  seems  to  be  pretty  well  ascer- 
tained. To  say  nothing  of  the  fungous 
ulceration,  the  alarming  hemorrhages, 
and  the  wasting  discharge,  we  may  easily 
believe  that  the  frightful  deformity  of 
some  of  these  immense  growths  (fig.  593), 
the  sickening  fetor  of  the  discharge,  as 
well  as  the  heart-sickening  sight  of  the 
flowing  blood,  all  conspire  to  make  a 
death  from  external  malignant  disease  too 
dreadful  to  be  described,  while  death  from 
the  same  disease  in  the  liver  or  lungs 
would  present  no  features  more  distress- 
ing or  more  repulsive  than  from  any  of 
the  usual  fatal  diseases  of  these  organs. 
While,  therefore,  I  would  not  claim  that 
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this  euthanasia  ever  is  a  reason  for  opera- 
tion, I  think  it  fair  to  say  that  when,  for 
other  reasons,  an  operation  is  justifiable, 
this  also  is  to  be  taken  into  the  account 
as  rendering  it  desirable. 

4.  If  the  patient  recover  from  the  ope- 
ration, there  is  a  period  of  entire  freedom 
from  the  disease.  This  may  be  short  or 
long,  but  it  is  perfect  while  it  lasts,  and 
is  almost  always  accompanied  by  a  feeling 
of  confidence  on  the  part  of  the  patient, 
that  it  will  be  permanent.  This  state  of 
mental  elation  and  hopefulness  is  in  itself 
a  great  gain,  though  it  be  only  temporary, 
and  certainly  fits  the  system  better  to 
resist  the  recurrence  of  the  disease,  if 
recur  it  must.  Mr.  Paget  well  remarks 
"  when  they  are  no  longer  sensible  of  their 
disease,  there  are  few  cancerous  patients 
who  will  not  entertain  and  enjoy  the  hope 
of  long  immunity,  though  it  be  most  un- 
reasonable and  not  encouraged." 

Acting  upon  these  principles  we  may 
advise  an  operation — 

1st.  In  cases  in  which  the  disease  can 
be  certainly  and  entirely  removed,  as  by 
amputation  of  a  limb  or  by  exsectioh  of 
the  maxillse. 

2d.  When  there  is  no  evidence  of  sec- 
ondary deposit  in  any  internal  organ, 
and  no  general  infection  of  the  lymphatic 
glands. 

3d.  When  true  cancerous  cachexia  has 
not  as  yet  declared  itself. 

4th.  When  the  operation  itself  does  not 
too  seriously  imperil  the  life  we  are  aim- 
ing to  prolong. 

5th.  When  the  tumor  has  been  of  slow 
growth  from  its  beginning.  Here  we 
have  reason  to  hope  that  the  slowness 
which  has  characterized  the  growth  of 
the  tumor,  will  show  itself  in  the  long  de- 
lay of  its  reappearance.  Very  rapidly- 
growing  sarcomata  are  commonly  very 
rapidly  reproduced. 

Lastly,  our  knowledge  of  the  ultimate 
disposition  of  a  given  tumor  must  be  so 
uncertain,  though  we  may  be  enabled  to 
arrange  it  accurately  in  the  class  to  which 
.  its  histology  entitles  it  to  belong,  that  it 
may  often  happen  that  we  are  performing 
a  perfect  and  permanent  cure,  when  we 
have  only  dared  to  promise  a  palliation.] 

Pulsatile  malignant  tumor  of  bone,  and 
osteo-aneurism. — A  remarkable  feature  in 
malignant  tumors  of  bone,  is  the  occasion- 
al occurrence  of  pulsation  in  them.  This 
pulsation  can  sometimes  be  with  difficulty 
distinguished  from  that  of  ordinary  or 
sacculated  aneurism.  The  resemblance 
also  which  these  malignant  tumors  of 
bone  sometimes  bear  to  the  aneurisms  by 
anastomosis  is  so  strong  that  they  have 
been  described  as  "aneurisms  of  bone,"1 

1  See  especially  a  paper  by  Breschet,  "  Ob- 
6ervations  et  Reflexions  sur  les  Tumeurs  san- 


and  have  been  believed  to  consist  merely 
of  a  dilated  vessel  or  vessels  in  the  inte- 
rior of  an  otherwise  healthy  bone.  But  it 
is  now  admitted  that  the  great  majority, 
at  any  rate,  of  these  so-called  "  osteo- 
aneurisms"  were  really  pulsatile  malig- 
nant tumors.  The  resemblance  to  aneu- 
rism by  anastomosis  is  in  the  highest 
degree  perplexing  when  the  pulsatile  tu- 
mor occupies  a  situation  where  that  dis- 
ease is  common,  such  as  the  scalp. 

A  woman  applied  at  St.  George's  Hospital 
some  years  ago  on  account  of  a  pulsating 
tumor  on  the  vertex  of  the  head.  Mr.  Pres- 
cott  Hewett,  under  whose  care  she  was  placed, 
came  to  the  conclusion  that  the  disease  was  a 
malignant  tumor  of  the  skull,  and  dissuaded 
her  from  any  operation.  Being  anxious,  how- 
ever, to  have  the  tumor  removed,  she  con- 
sulted another  surgeon,  who  gave  it  as  his 
opinion  that  the  tumor  was  an  aneurism  by 
anastomosis,  and  might  be  extirpated.  Mr. 
Prescott  Hewett  accordingly  sought  the  advice 
of  his  colleagues,  and  after  a  careful  exami- 
nation they  confirmed  him  in  his  original 
opinion,  that  the  tumor  was  malignant  and 
had  perforated  the  cranium.  He  therefore 
declined  to  operate  ;  and  the  woman  was 
placed  in  another  hospital,  by  the  advice  of 
the  gentleman  whom  she  had  subsequently 
consulted,  and  who  then  attempted  to  excise 
the  supposed  vascular  tumor.  The  original 
diagnosis,  however,  turned  out  to  be  correct, 
and  it  became  necessary  to  give  up  the  ope- 
ration. Such  cases  as  these  show  the  diffi- 
culties which  may  be  experienced  in  diag- 
nosing the  nature  of  such  a  tumor  in  the 
scalp  ;  but  it  more  frequently  occurs  that  the 
pulsatile  tumor  of  bone  is  situated  on  the 
course  of  some  large  artery,1  and  simulates 
an  ordinary  aneurism  (see  article  Aneurism, 
Vol.  II.,  p.  339). 

The  anatomy  of  these  tumors  is  as  fol- 
lows :  they  spring  from  the  cancellous 
interior  of  the  bone,  expanding  and  erod- 
ing its  external  shell,  until  they  burst  out, 
frequently  on  both  sides  of  the  bone  at 
once,  forming  lobulated  masses,  which 
sometimes  attain  a  large  size.  On  section 
they  are  seen  to  be  red,  of  a  fleshy  con- 
sistence, and  containing  large  spaces  or 
cells  filled  with  blood,  from  the  pulsation 
of  which  the  tumor  derives  its  movements, 
and  which  must  therefore  communicate 
freely  with  the  main  arteries  around, 
though  the  exact  nature  of  that  com- 
munication has  not  yet  been  demonstrated. 
The  pulsation  appears  to  depend  on  the 

guines  d'un  caractere  Equivoque,  qui  parais- 
sent  e'tre  des  angvrismes  des  arteres  des  os." 
1  Such  tumours  may,  however,  form  in  any 
bone  with  copious  dip'loe.  In  the  Edinb.  Med. 
and  Surg.  Journ.,  Nov.,  18(50,  p.  452,  is  an 
account  of  one  which  implicated  the  basilar 
process  of  the  occipital  bone  and  the  first 
three  cervical  vertebras. 


PULSATILE    TUMOR. 


181 


resistance  of  the  periosteum,  which  is  of- 
ten thickened.  Hence  when  the  perios- 
teum is  penetrated,  the  pulsation  frequent- 
ly disappears  ;  as  that  of  an  aneurism 
will  do  when  the  sac  has  given  way.  The 
microscopical  characters  of  soft  cancers 
can  be  recognized  in  the  structure  form- 
ing the  walls  of  the  cells.  Spicula  of  bone 
are  often  found  mixed  up  with  tbe  malig- 
nant matter.  The  tumor  frequently  affects 
the  large  veins  in  the  neighborhood,  pro- 
jecting into  them,  or  even  blocking  them 
up  ;  and  several  such  tumors  may  exist 
together,  or  malignant  disease  of  the  ordi- 
nary encephaloid  variety  may  be  found  in 
some  other  organ  of  the  body  (see  the 
case  quoted  on  p.  340,  Vol.  II). 

The  diagnosis  of  a  pulsatile  malignant 
tumor  of  bone  is  very  easy  in  some  cases, 
almost  impossible  in  others.  It  is  easy 
when  the  tumor  springs  from  a  superficial 
bone,  lies  away  from  the  course  of  any 
large  artery,  and  has  no  bruit  ;  and  still 
more  so  when  other  malignant  tumors  or 
symptoms  of  malignant  disease  are  pre- 
sent ;  but  where  its'  connection  with  the 
bone  is  obscure  by  reason  of  the  depth  at 
which  its  base  lies,  when  a  large  artery 
(which  is  generally  the  iliac,  gluteal,  or 
femoral)  lies  near  its  situation,  when  its 
pulsation  is  accompanied  by  bruit,1  when 
the  tumor  is  solitary  and  the  general 
health  unaffected, — it  becomes  a  matter  of 
the  utmost  difficulty. 

Enough,  however,  has  been  said  on  this 
subject  in  the  essay  above  referred  to. 

[Some  assistance  may  be  derived  from 
considering  the  force  of  the  expansion  of 
the  tumor  at  each  beat  of  the  heart.  If 
we  place  the  two  hands  on  the  opposite 
sides  of  a  strongly  pulsating  aneurism, 
we  shall  find  that  not  only  do  the  opposed 
fingers  recognize  an  expansion  of  the  tu- 
mor at  each  contraction  of  the  heart,  but 
this  expansion  is  found  to  take  place  with 
an  amount  of  power  which  is  surprising 
to  those  who  do  not  think  of  its  explana- 
tion, which  is  a  purely  mechanical  one. 

It  is  a  well  known  law  of  .hydrosta- 
tics, that  when  a  small  tube  communi- 
cates with  a  large  closed  cavity  containing 
fluid,  the  amount  of  force  acting  on  the 
walls  of  that  cavity  will  be  estimated  by 
multiplying  the  amount  of  pressure  exer- 
cised by  the  fluid  in  the  small  tube,  at  its 
point  of  communication  with  the  larger 
cavity,  by  the  number  of  times  the  area 

1  Cruveilhier  (Anatomie  pathologique,  1856, 
vol.  ii.,  p.  901)  relates  a  very  interesting 
case  in  which  an  encephaloid  pulsatile  tumor, 
springing  from  the  bones  of  the  skull,  pre- 
sented so  marked  a  thrill,  and  a  sound  so 
exactly  resembling  that  of  arterio-venous 
aneurism,  that  he  was  led  into  the  belief  that 
such  was  the  nature  of  the  tumor,  until  dis- 
section revealed  its  true  character. 


of  the  small  tube  is  contained  in  the  area 
of  the  walls  of  the  large  cavity.  Thus, 
if  a  tin  or  leaden  tube  of  one  square  inch 
section  communicates  by  a  tight  joint 
with  a  cask  whose  inner  surface  comprises 
five  hundred  square  inches,  and  both  are 
filled  with  water,  the  pressure  in  the  tube 
will  be  according  to  the  height  at  which 
the  water  stands  in  the  tube.  If  we  sup- 
pose this  pressure  in  the  tube  to  be  one 
pound,  then  on  the  inside  of  the  cask  will 
be  exerted  a  pressure  of  five  hundred 
pounds,  which  will  be  proportionally  in- 
creased for  every  pound  of  additional 
pressure  in  the  tube.  In  this  way  a  very 
moderate  force  exerted  through  the  tube 
becomes  an  enormous  force  on  the  inner 
surface  of  the  cask,  which  can  easily  be 
increased  so  as  to  burst  the  strongest  bar- 
rel that  can  be  made.  This  is  the  prin- 
ciple of  the  hydrostatic  press,  by  which 
such  amazing  power  can  be  developed  ; 
and  it  is  also  the  principle  by  which  the 
pressure  of  the  blood  on  the  inside  of  the 
walls  of  an  aneurism  may  be  calculated  ; 
due  allowance  being  made  for  difference 
of  physical  conditions.  This  enormous 
force  of  expansive  pulsation  in  an  aneur- 
ism, which  must  be  carefully  distinguished 
from  its  extent,  explains  very  satisfac- 
torily the  irresistible  march  of  the  dis- 
ease, no  barrier,  be  it  ever  so  unyielding, 
and  no  tissue,  be  it  ever  so  tough,  being 
capable  of  resisting  its  relentless  progress. 
It  can  also  be  appreciated  more  or  less 
distinctly  in  every  aneurism  by  careful 
examination,  and  can  be  relied  on,  when 
clearly  made  out,  as  very  certainly  dis- 
tinguishing the  pulsation  of  an  aneurism 
proper  from  that  of  any  other  tumor. 

In  a  case  recently  occurring  in  the  ISTew 
York  Hospital  of  pulsating  tumors  in  the 
left  groin,  a  careful  study  of  the  entire 
group  of  symptoms,  and  of  the  history  of 
the  growth,  left  a  reasonable  doubt  in  all 
our  minds  as  to  whether  the  swelling  was 
a  tumor  developing  in  the  iliac  bone,  or 
whether  it  was  an  aneurism.  The  pulsa- 
tion, however,  though  it  was  not  very 
extensive,  that  is  to  say,  did  not  separate 
the  sides  of  the  mass  very  widely,  yet 
when  firm  compression  was  applied  by 
the  hands  on  each  side  of  the  growth, 
was  so  strong  that  I  clearly  perceived  that 
the  hands  were  thrust  apart  by  a  force 
which  was  entirely  uncontrollable  by  any 
muscular  power  I  could  bring  to  bear 
upon  it.  This  feature  clearly  and  repeat- 
edly made  out  in  my  own  mind,  decided 
the  diagnosis  in  favor  of  aneurism,  a  de- 
cision which  was  amply  justified  by  the 
perfect  cure  of  the  disease  by  the  applica- 
tion of  a  ligature  to  the  external  iliac  ar- 
tery. 

This  sign  has  repeatedly  proved  itself 
trustworthy  in  my  experience,  though  of 
course  it  must  not  be  too  blindly  relied 
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on.  For  example,  in  a  case  of  unequivo- 
cal malignant  tumor  of  the  thigh,  in  the 
Roosevelt  Hospital,  the  pulsation  was  so 
strongly  expansile,  that  I  fancied  there 
must  be  some  very  large  blood  space  com- 
municating by  small  orifices  with  the  ar- 
teries, butthe  autopsy  did  not  prove  my 
suspicion  to  be  correct.  The  sign  is  most 
clear  in  large  aneurisms  with  little  or  no 
stratified  fibrin  or  coagula  filling  up  the 
cavity,  and  is  sometimes  very  indistinct 
where  the  aneurismal  sac  is  very  much 
occupied  by  solid  substance. 

The  application  of  this  mechanical 
principle  in  studying  the  pulsation  of  a 
tumor  will  often  help  us  to  a  correct  deci- 
sion when  the  character  of  the  pulsation, 
be  it  strong  or  weak,  is  well  marked. 

In  cases  where  other  tumors  exist,  or 
where  the  symptoms  of  constitutional 
cancer  are  present,  no  doubt  can  be  felt 
as  to  the  ineflicacy  of  local  treatment ; 
the  disease  declares  its  malignancy  by  the 
same  signs  as  cancer  in  other  parts  of  the 
body,  and  its  prognosis  and  treatment 
must  be  the  same.  But  are  there  any 
pulsatile  tumors  of  bone  of  a  different 
kind,  in  which  the  surgeon  can  hold  out  a 
a  hope  that  the  excision  of  the  tumor,  or 
its  consolidation  b}r  chemical  agents,  or 
by  ligature  of  the  artery  which  leads  to  it, 
will  offer  a  reasonable  hope  of  cure  ;  or 
must  the  patient  be  sentenced  to  the  hard 
alternative  of  death  or  amputation  ? 

In  the  former  edition  of  this  work  I  ex- 
pressed a  strong  doubt  of  the  existence  of 
the  disease  ordinarily  described  as  "  osteo- 
aneurism,"  and  gave  my  reasons  for  pronoun- 
cing all  the  cases  which  had  been  published 
up  to  that  time,  insufficient  to  establish  its 
reality.1  A  more  satisfactory  example  has 
been  published  by  Dr.  Mapother  in  the  Dub- 
lin Med.  Press,  February  4,  1863,  p.  105.  In 
this  case  there  was  a  pulsating  tumor  of  small 
size  situated  on  the  tibia,  accompanied  by  a 
distinct  thrill  and  slight  bruit  ;  but  without 
any  indication  of  disease  in  other  parts  of  the 
osseous  system  or  in  the  body  generally. 
The  diseased  tissue  was  destroyed  by  two 
applications  of  the  actual  cautery,  in  doing 
which  its  vascular  nature  was  clearly  testi- 
fied by  the  acute  hemorrhage.  No  other 
morbid  tissue  was  exposed  by  the  opening 
which  was  made  into  the  tumor ;  but  there 
was,  of  course,  no  opportunity  for  anatomical 
examination.  The  wound  healed  perfectly, 
and  I  am  told  by  Dr.  Mapother  that  the  pa- 
tient remained  in  good  health  two  and  a  half 
years  afterwards. 

1  Such  are  Cruveilhier's.  case,  Anat.  Path., 
1850,  vol.  ii.,  p.  901  ;  Lallemand's,  prefixed 
to  Breschet's  paper  above  quoted  ;  Dupuy- 
tren's,  in  Lecons  orales,  vol.  iii.,  p.  232  ;  and 
I  may  add  Capelletti's,  as  quoted  in  the  Bi- 
ennial Retrospect  of  the  New  Syd.  Soc,  for 
1865-6,  p.  249. 


Again,  in  the  Path.  Trans.,  vol.  xix. ,  p.  349, 
is  the  account  by  Mr.  Bickersteth  of  a  case 
where  he  amputated  the  leg  on  account  of  a 
piilsating  tumor  of  the  tibia,  which  "felt 
firm,  but  was  slightly  compressible,  yielding 
to  deep  pressure,  and  giving  a  spongy  feel  to 
the  finger,  with  an  occasional  sensation  of 
crackling.  The  skin  was  free  and  sound. 
No  bruit  was  audible."  An  incision  was 
made  into  the  tumor,  which  exposed  a  sur- 
face having  all  the  appearance  of  malignant 
disease,  and  the  leg  was  amputated  under 
the  idea  that  the  tumor  was  cancerous.  On 
examination  of  the  tibia  in  front,  it  was  found 
much  expanded  at  its  lower  end,  where  a 
mere  shell  of  bone  remained,  bending  and 
crackling  under  the  linger.  Behind  was  a 
large  oval  tumor,  five  inches  long  by  three 
broad,  springing  from  the  posterior  and  outer 
side  of  the  expanded  tibia,  and  running  up- 
wards from  the  lower  end  of  that  bone  into 
the  interosseous  space,  overlapping  the 
fibula,  but  not  connected  with  it.  It  had  a 
distinct  wall,  and  was  divided  into  two  parts 
by  the  tendons  of  the  tibialis  posticus  and 
flexor  longus  digitorum,  which  ran  in  a  groove 
or  channel  in  the  tumor,  through  nearly  its 
whole  length.  The  bulk  of  the  tumor  was 
found  to  consist  of  innumerable  trabecular 
spaces  ;  the  fibrous  bands  composing  which, 
as  well  as  the  walls  of  the  tumor,  were  de- 
rived from  the  periosteum  of  the  tibia.  These 
spaces  were  filled  with  clotted  blood.  The 
part  of  the  tumor  external  to  the  tibia  was 
formed  by  two  large  sacs,  filled  with  clotted 
blood.  All  parts  of  the  tumor  communicated 
with  each  other.1  There  was  no  admixture 
of  cancerous  matter  ;  and  the  case  appeared, 
both  to  Mr.  Bickersteth  and  to  the  committee 
of  the  Pathological  Society  who  examined  it, 
to  be  a  perfect  example  of  aneurismal  dilata- 
tion of  the  vascular  spaces  of  the  bone. 

Mr.  Bickersteth  has  had  the  kindness  to 
inform  me  that  he  has  seen  the  patient  very 
lately,  and  that  he  remains  perfectly  well. 

"We  may  therefore  allow  that  in  some 
rare  cases,  pulsation  has  been  noticed  in 
innocent  tumors  situated  on  the  long 
bones,  and  displaying  no  other  recogniza- 
ble structure  except  enlarged  vessels.  It 
seems  also  that  pulsation  has  been  re- 
cognized in  a  myeloid  tumor  ;2  and,  as 
these  tumors  are  usually  innocent,  it 
would  follow  that  the  mere  presence  of 
pulsation  in  a  soft  tumor  of  bone  is  not 
to  be  considered  as  a  decisive  proof  of 
its  malignancy.  If,  however,  we  allow 
these  exceptions  to  the  rule  that  pulsating 
tumors  of  bone  are  malignant,  we  must 
still  admit  that  there  is  no  reliable  ac- 
count of  any  such  tumor  connected  with 
the  skull  or  pelvis  (those  favorite  seats  of 
the  disease)  which  was  otherwise  than 
cancerous. 

1  The  preparation  is  preserved  in  the  Mu- 
seum of  the  Liverpool  School  of  Medicine. 

2  Gray,  "On  Myeloid  Tumors  of  Bone," 
Med.-L'hir.  Trans.,  vol.  xxxix.,  p.  138. 
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If  such  are  our  views  with  respect  to 
the  nature  of  the  pulsatile  tumor  of  bone, 
our  opinions  as  to  the  proper  course  of 
treatment  cannot  be  doubtful.  To  tie  a 
large  artery  is  so  very  grave  a  measure, 
that  it  can  only  be  justified  by  the  clear 
prospect  of  impending  fatal  hemorrhage, 
or  by  the  presence  of  an  aneurismal  tu- 
mor pressing  upon  important  organs.  In 
these  pulsatile  tumors,  however,  hemor- 
rhage is  rare,  and  only  occurs  late  in  the 
disease ;  nor  are  important  parts  often 
pressed  upon,  except  in  the  cranium.  If 
it  be  said  that  the  growth  of  the  tumor 
will  be  checked  by  the  ligature  of  its  nu- 
trient vessel,  the  answer  is,  that  this  is 
by  no  means  borne  out  by  experience,  and 
that  even  if  its  growth  were  checked,  the 
disease  would  not  therefore  be  cured ; 
while  the  doubtful  good  to  be  derived  from 
a  very  uncertain  diminution  in  the  bulk 
of  the  tumor  is  as  nothing  when  compared 
to  the  frightful  risk  of  tying  a  large 
artery  in  a  subject  probably  already  de- 
bilitated by  the  cancerous  cachexia.  In 
many  of  the  recorded  cases,  the  ligature 
of  the  main  artery  appears  so  far  to  have 
affected  the  tumor  as  to  have  checked  its 
pulsation.  But  the  pulsation,  though  a 
formidable  symptom,  is  not  an  essential, 
and  may  not  even  be  a  constant,  part  of 
the  disease.  Thus  Professor  Miller  re- 
lates1 a  case  of  pulsatile  malignant  tumor 
in  the  ham,  which  was  at  first  mistaken  for 
aneurism.  The  pulsation  disappeared 
spontaneously,  but  returned  after  an  ex- 
ploratory puncture  made  in  the  tumor. 
Afterwards  the  pulsation  varied,  dis- 
appearing occasionally,  and  then  recur- 
ring. 

The  purport,  then,  of  all  that  has  been 
noted  as  to  the  course  and  nature  of  this 
disease,  and  as  to  the  effect  of  treatment, 
appears  to  justify  the  following  conclu- 
sions :  that  in  pulsatile  tumors  connected 
with  the  bones  of  the  extremities,  if  the 
tumor  be  small  and  the  other  symptoms 
favorable,  the  surgeon  is  justified  in  treat- 
ing the  disease  as  an  instance  of  the  rare 
occurrence  of  osteo-aneurism,  and  en- 
deavoring to  extirpate  it  either  by  cutting 
away  the  portion  of  bone  from  which  it 
springs,  or  (better)  by  caustics  or  the  ac- 
tual cautery ;  that  if  it  be  of  large  size, 
amputation  should  be  recommended 
through  or  above  the  nearest  joint,  ex- 
cept in  those  connected  with  the  lower 
end  of  the  femur,  where  it  may  occasion- 
ally be  advisable  to  amputate  near  the 
tumor ;  that  the  ligature  of  the  main 
artery  of  the  limb  is  unjustifiable  ;  that 
in  pulsatile  tumors  connected  with  the 
head,  chest,  or  pelvis,  no  local  measures 
ought,  as  a  general  rule,  to  be  employed, 


1  Edinb.   Med. 
I860,  p.  963. 
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but  the  disease  should  be  treated  as  one  of 
cancer ;  and  finally,  that  the  prognosis 
may  be  rendered  somewhat  less  grave  by 
remembering  that  pulsation  has  been 
noted  in  a  myeloid  tumor. 

Cancerous  ulceration  is  usually  preceded 
by  a  known  and  evident  tumor,  probably 
epithelial ;  but  in  some  cases  the  malig- 
nant deposit  may  have  been  entirely  in- 
terstitial, and  in  others  the  patient  is  not 
seen  until  extensive  ulceration  has  de- 
stroyed any  tumor  that  might  have  ex- 
isted. Such  cases  occur  most  usually 
about  the  bones  of  the  face ;  and  I  have 
seen  death  produced  where  the  lower  jaw 
was  implicated  in  a  case  of  this  kind,  by 
the  extension  of  the  ulceration  into  the 
lingual  artery.  During  life  some  difficulty 
may  be  experienced  in  distinguishing  this 
cancerous  affection  from  the  rodent  or 
phagedenic  ulceration,  spoken  of  at  p. 
140 ;  but  it  is  a  matter  of  little  practical 
importance,  since  amputation  or  com- 
plete excision  would  be  recommended  iu 
either  case,  if  the  patient's  general  con- 
Fig.  595. 


Malignant  ulceration  of  bone.     (Museum  of  the 
Royal  College  of  Surgeons,  No.  640.) 

dition  admitted  of  it.  The  bones  of  the 
face  are  peculiarly  liable  to  extensive  de- 
struction in  cancroid  ulceration  and  in 
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lupus,  but  the  chronic  course  of  these  af- 
fections sufficiently  distinguishes  them 
from  cancer. 

In  the  macerated  bone,  malignant  ulcer- 
ation produces  extensive  and  irregular 
destruction  both  of  the  compact  and  can- 
cellous tissue,  without  any  trace  of  the 
periosteal  and  other  inflammatory  deposit 
that  bounds  the  more  healthy  forms  of 
ulceration  (see  fig.  595). 


Non-Malignant  Tumors. 

Tumors  of  bone  are  like  those  of  soft  parts 
in  all  important  respects.  They  are  inno- 
cent or  malignant ;  the  former  being,  for 
the  most  part,  composed  of  some  of  the 
same  structures  as  form  the  bone  itself, 
in  a  more  or  less  perfect  state  of  develop- 
ment (homologous  tumors) ;  while  the 
malignant  tumors  are  composed  of  other 
structures,  to  which  the  osseous  tissue  in 
a  state  of  health  presents  no  analogues 
(heterologous).  The  parts  which  compose 
a  bone  are  fibrous  membranes,  cartilage, 
the  proper  osseous  tissue  or  granular*base, 
and  bloodvessels  ;  together  with  the  spaces 
or  cancelli  filled  with  fat,  which  give  the 
bone  the  requisite  lightness.  Now  any  of 
these  elements  over-developed  or  imper- 
fectly imitated  may  give  rise  to  a  tumor. 
The  overgrowth  of  the  fibrous  tissue  gives 
rise  to  the  true  fibrous  tumor ;  its  imper- 
fect imitation  by  morbid  action  produces 
the  various  forms  of  fibroid  or  fibro-plastic 
tumor  ;  excessive  or  misplaced  growth  of 
cartilage  results  in  enchondroma  ;  of  bone, 
in  exostosis.  Whether  the  vessels  of  bone 
are  ever  simply  over-developed,  without 
any  other  morbid  product,  so  as  to  form 
the  "  osteo-aneurism"  spoken  of  by  nu- 
merous surgical  pathologists,  is  a  question 
which  has  been  discussed  above.  From 
the  over-distension  of  the  cellular  spaces 
of  bones,  some  of  their  cystic  tumors  prob- 
ably arise  ;  others  are  formed  by  a  pecu- 
liar arrangement  of  the  connective-tissue 
in  tumors  belonging  to  different  classes  ; 
and  some  of  the  growths,  which  are  classi- 
fied with  cysts,  are  merely  entozoa  in  the 
cancellous  tissue.  Lastly,  analogous  to 
the  fat  and  medullary  tissue  which  fills 
the  cavities  of  the  bones,  we  have  a  class 
of  tumors,  the  myeloid,  which,  since  their 
first  description  by  Mr.  .Paget,  have  not 
ceased  to  attract  much  attention,  on  ac- 
count of  the  interesting  surgical  and 
pathological  questions  connected  with 
them. 

Enchondroma.  —  Cartilaginous  and 
bony  tumors  can  hardly  be  treated  of 
separately,  for  although  the  well-marked 
specimens  of  either  class  present  little 
similarity  at  first  sight,  some  of  each  are 
so  intimately  related,  that  the  two  could 


not  without  confusion  be  made  the  sub- 
jects of  separate  sections. 

Cartilaginous  tumors,  or  enchonclro- 
mata,  as  they  are  called,  have  been  al- 
ready described  in  the  essay  on  Tumors 
(Vol.  I.,  p.  261),  so  that  it 'now  only  re- 
mains to  speak  of  them  as  they  affect  the 
bones. 

These  formations  may  be  divided,  for 
surgical  purposes,  into  two  classes :  the 
circumscribed  and  the  diffused.  [This 
distinction  into  diffused  and  circumscribed 
may,  perhaps,  lead  to  misconception,  as 
the  cartilaginous  material  is  never  diffused 
through  the  adjacent  tissues  in  any  such 
sense  as  are  cancerous  growths.  It  is 
true  some  of  these  tumors  show  a  remark- 
able disposition  to  push  their  way  in 
every  direction,  insinuating  themselves 
into  every  space  or  opening  to  which  they 
can  gain  access,  and  thus  grow  to  a  great 
size,  perhaps  in  a  region  far  from  their 
point  of  origin.  Some  most  interesting 
cases  of  this  kind,  for  instance,  are  re- 
corded, where  this  intrusive  growth  of  the 
cartilaginous  material  has  found  its  way 
inside  of  the  spinal  canal,  and  caused 
paralysis  from  pressure  upon  the  cord. 
But  in  all  these  cases  there  is  a  distinct 
line  of  condensed  areolar  tissue  limiting 
the  growth,  and  separating  it  from  the 
neighboring  tissues  which  are  displaced 
before  it,  but  not  infiltrated  by  it. 

This  form  of  cartilaginous  tumor  is, 
perhaps,  the  one  that  is  most  apt  to  as- 
sume a  malignant  behavior  by  local 
recurrence,  and  even,  in  rare  cases,  by 
generalization.  In  one  case,  which  I  saw 
several  times  with  Dr.  Gurdon  Buck,  he 
operated  several  times,  at  intervals  some- 
times of  years,  for  recurrent  growth,  and 
finally  the  man  died  with  immense  masses 
of  cartilaginous-looking  material  in  some 
of  the  splanchnic  cavities.  No  microsco- 
pic examination  was  made.  In  this  case 
the  tumor,  growing  first  on  one  side  of  the 
nucha,  involved  more  and  more  the  deeper 
layers  of  muscles  on  the  back  of  the  neck, 
and,  reaching  down  to  the  sides  of  the 
cervical  spine,  pushed  some  of  its  pro- 
longations into  the  cavity,  as  was  evi- 
denced by  slight  but  gradually-increasing 
paralysis.  This  course  was  taken  bjT  the 
growth  in  two  recurrences,  and  in  both, 
after  as  thorough  an  extirpation  as  could 
be  accomplished,  the  paralysis  disap- 
peared.] 

The  former  as  a  rule  do,  and  the  latter 
do  not,  show  a  tendency  to  ossify  through- 
out their  whole  extent ;  although  even  in 
the  diffused  enchondromata  the  part  of 
the  bone  from  which  they  spring  is  often 
occupied  by  a  considerable  osseous  deposit, 
while  the  bulk  of  the  tumor  remains  un- 
ossified.  The  diffused  enchondromata  usu- 
ally grow  as  extensive  infiltrations  into 
the  tissue  of  the  bone  and  periosteum,  and 
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in  the  course  of  time  spread  slowly  over 
the  surface  of  the  bone  (retaining  for  the 
most  part  their  covering  of  periosteum), 
and  fill  all  the  spaces  or  cavities  in  rela- 
tion with  the  bone.  Such  was  the  case  in 
the  instance  shown  in  fig.  590,  where  the 

Fig.  596. 


The  humerus  in  a  case  of  diffused  cartilaginous  tu- 
mor. (Museum  of  St.  George's  Hospital.  Series  ii., 
No.  183.) 

whole  medullary  canal  of  the  shaft  of  the 
humerus  is  occupied  for  a  considerable 
extent  by  porous  bone  forming  the  base 
of  a  cartilaginous  tumor,  which  sur- 
rounded the  bone,  and  bad  been  growing 
for  a  long  period  without  much  inconve- 
nience to  the  patient.  It  is  difficult  to 
determine  their  precise  origin,  and  thus 
to  make  sure  whether  they  are  new  forma- 
tions, in  a  strict  sense,  or  outgrowths  ;  but 
the  former  opinion  seems  more  generally 
probable.  I  have,  however,  met  with  one 
of  these  tumors,  in  the  phalanx  of  the  fin- 
ger of  a  child,  where  it  seemed  probable 
that  the  origin  of  the  tumor  was  the 
epiphyseal  cartilage.  [Of  these  tumors, 
springing  from  cartilage  either  epiphyseal 
or  sutural,  Virchow  makes  a  class,  calling 
them  Ecchondroses.  He  claims  that  they 
present  peculiarities  in  their  history  which 
VOL.  III.— 13 


entitle  them  to  this  separate  considera- 
tion. In  particular  he  notices  the  fact 
that  they  are  sometimes  found  springing 
from  the  sutural  cartilage  which  in  young 
persons  unites  the  occipital  and  sphenoid 
bone,  and,  projecting  down  into  the  cavity 
of  the  pharynx,  form  one  variety  of  the 
growth  which  we  denominate  in  general 
terms  naso-pharyngeal  polypus.  It  seems 
possible  that  the  prognosis  in  these  cases 
might  not  be  so  favorable  as  in  the  ordi- 
nary fibroma  found  in  this  region.]  These 
non-ossifying  cartilaginous  tumors,  or 
pure  enchondromata,  are  little  amenable 
to  surgical  treatment,  unless  in  a  part 
favorable  for  amputation.  "They  have 
been  supposed  to  present  some  analogy 
to  malignant  diseases,  to  which,  indeed, 
their  extensive  diffusion  and  steady  irre- 
sistible progress  do  offer  a  resemblance. 
They  differ,  however,  from  the  true  can- 
cers at  any  rate  in  one  feature,  which  is 
quite  characteristic,  viz.,  that  however 
extensive  their  diffusion,  they  affect  the 
surrounding  parts  only  by  pressure  or 
absorption,  not  by  contamination.  This 
is  their  most  distinctive  feature  ;  but  it  is 
not  so  useful  in  diagnosis  (since  it  is  less 
easily  appreciated  during  life)  as  their  rate 
of  growth,  which  is  usually  slow.  To  this 
rule  there  are,  however,  rather  frequent 
exceptions,  of  which  three  remarkable 
instances  are  related  by  Mr.  Paget,1  in 
one  of  which  the  rapid  growth  of  the 
tumor  led  to  the  erroneous  diagnosis  of 
malignancy,  and  so  deprived  the  patient 
of  the  chance  of  recovery  which  amputa- 
tion would  have  given  him.  Remember- 
ing these  and  similar  cases,  we  must  not 
be  too  confident  in  inferring  malignancy 
in  the  case  of  a  tumor  of  bone  from  the 
single  fact  of  rapidity  of  growth,  although 
that  is,  doubtless,  a  most  suspicious  and 
unfavorable  symptom.  In  many  cases, 
these  large  cartilaginous  tumors  remain 
stationary  for  a  long  period  ;  and  this 
should  be  taken  into  consideration  when 
consulting  on  the  propriety  of  amputation. 

The  structure  of  these  tumors  varies  ; 
usually  they  are  quite  solid  ;  in  other  cases 
cysts,  filled  with  fluid,  are  found  in  them, 
as  in  the  beautiful  specimen  from  which 
the  annexed  figure  (fig.  597)  was  taken. - 
They  sometimes  consist  exclusively  of 
cartilage  ;  but  more  commonly  fibrous 
tissue  is  to  be  found,  in  sparing  quantity, 
in  some  parts  of  them.  The  microscopical 
appearances  will  be  found  described  in  the 
essay  above  referred  to  ("Vol.  I.,  pp.  261, 
318). 

The  circumscribed  cartilaginous  tumors 
are,  however,  much  more  frequently  met 
with,  and  are,  therefore,  more  important 
in  practical  surgery.  They  spring  almost 
exclusively  from  the  long  bones,  the  pha- 


1  Lectures  on  Surg.  Path.,  vol.  ii.,  p.  181. 
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Fig.  597. 


Cystic  enchondroma.     (Museum  of  the  Royal  College  of  Surgeons.     No.  203A.) 


langes  of  the  fingers  and  toes  being  their 
most  frequent  seat.  A  small  enchondroma 
is  comparatively  often  met  with,  springing 
from  the  end  of  the  last  phalanx  of  the 
great  toe,  raising  the  nail  up,  and  giving 
a  good  deal  of  pain  in  wearing  the  boot. 
It  should  be  cut  away  from  the  bone,  and 
usually  will  not  return  ;  should  it  do  so 
the  phalanx  must  be  removed.  [The  re- 
moval of  the  entire  phalanx  seriously 
shortens  the  toe,  and  is  not  necessary. 
The  growth  is  always  from  the  upper  sur- 
face of  the  phalanx  and  quite  near  its 
distal  extremity,  so  that  the  removal  of 
the  anterior  part  of  the  bone,  just  at  the 
sort  of  neck  which  supports  the  terminal 
enlargement  of  the  phalanx,  is  entirely 
sufficient.  In  making  this  section  of  the 
bone,  the  entire  nail  will  have  to  be  re- 
moved by  an  incision  which  goes  behind 
the  matrix.  If  this  is  not  carefully  done 
small  portions  of  the  matrix  may  remain, 
which  may  give  growth  to  irregular  por- 
tions of  nail,  and  become  a  source  of 
great  annoyance  to  the  patient  and  vexa- 
tion to  the  surgeon.] 

In  the  hand  and  footT  enchondromata 
are  often  found  in  great  numbers  at  the 
same  time  ;  and  the  appearance  thus  pre- 
sented is  very  characteristic,  and  is  not, 
as  far  as  I  know,  imitated  by  tumors  of 
any  other  kind.  The  fingers  are  studded 
over  with  bosses  or  knobs,  looking  some- 
thing like  the  dry  gnarled  branches  of  an 
old  tree.  [Fig.  598  shows  a  solitary  en- 
chondroma of  a  metacarpal  bone.]  Of 
this  form  of  disease  fii>'.  599  is  a  good  illus- 


tration.    This  affection  is  seen  generally 
about  the  age  of  puberty.     It  is,  of  course, 


Enchondroma  of  a  metacarpal  bone.] 

quite  incurable,  except  by  amputation  ; 
but  that  measure  should  never  be  resorted 
to  in  any  disease  of  the  hand  without  evi- 
dent necessity.  In  the  foot  less  scruple, 
need  be  entertained,  since  the  foot,  de- 
prived of  its  anterior  portion,  is  still  a 
very  useful  member ,  and  there  would  be 
no  necessity,  even  in  a  very  advanced 
case,  for  going  further  than  Lisfranc's  or 
Chopart's  operation.  I  have  never  seen 
a  case  where  anything  more  was  required 
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than  to  remove  one  or  two  toes.  In  the 
hands,  these  multiple  enchoudromata,  if 
left  alone,  grow  generally  very  slowly, 
and  sometimes  not  at  all.      Cases  are, 


Fig.   599. 


Model  of  a  hand  affected  with,  numerous  enchondro- 
mata.    (From  the  Museum  of  St.  George's  Hospital.) 

however,  on  record  where  they  seem  to 
have  increased  slowly  during  the  whole 
period  of  life,  and  to  have  attained  at 
length  a  truly  extraordinary  development. 
Of  this  the  specimen  figured  by  Miiller'  is 
an  excellent  instance  ;  and  a  very  similar 
case  has  been  described  and  figured  by 
the  writer,2  where,  however,  the  cartila- 
ginous structure  was  less  distinct.  Such 
tumors  usually  originate  in  the  interior 
of  a  bone,  expanding  its  walls  into  a  thin 
bony  cyst  or  shell,  which  is  liable  to  give 
way  at  different  parts,  and  firm  pressure 
will  then  elicit  a  feeling  'of  crepitation 
(see  fig.  601,  on  p.  1S9).  [Mr.  Stanley 
states,  that  when  a  single  tumor  occurs 
on  the  finger  or  toe,  it  is  usually  found  to 
grow  from  the  outside,  but  when  several 
fingers  or  toes  are  affected  with  these 
growths,  they  commonly  originate  within 
the  bone.]  These  multiple  enchondro- 
mata,  like  the  diffused  cartilaginous  tu- 
mors just  described,  seem  to  show  little 
tendency  to  ossify  in  the  strict  sense  of 
the  term ;  but  they  undergo,  when  very 
old,  a  process  of  calcareous  degeneration, 
which,  added  to  their  general  increase  in 

1  Ueber  den  feinern  Bau  und  die  Forraen 
der  krankhaften  Geschwulste.  Berlin,  1838, 
tab.  iv.,  fig.  1. 

8  Path.  Soc.  Trans.,  vol.  ix.,  p.  382.  The 
specimen  is  in  the  Museum  of  St.  George's 
Hospital. 


size,  produces  ulceration  of  the  skin  over 
them  ;  and  so  a  condition  is  brought 
about  not  unlike  that  of  a  mass  of  enor- 
mous ehalkstones  exposed..  More  rarely 
the  tumors  spring  from  the  surface  of  the 
bones.1  [In  contrast  to  this  ossific 
change,  a  softening  is  occasionally  ob- 
served in  which  the  tumor  loses  its  firm, 
elastic,  characteristic  consistence,  and  be- 
comes converted  into  a  soft  jelly-like 
material,  which  at  points  becomes  almost 
fluid.  This  is  chiefly  seen  in  old  and  very 
large  tumors,  and  doubtless  may  be  re- 
garded as  a  degeneration.] 

Circumscribed  and  solitary  enchoudro- 
mata usually  grow  from  the"  surface  of  a 
bone,  and  most  of  them  show  a  strong 
tendency  to  ossify,  the  process  commenc- 
ing generally  at  the  base.  Hence  the 
surgical  considerations  applicable  to  them 
are  identical  with  those  which  apply  to 
exostosis.  When  a  circumscribed  en- 
chondroma  grows  in  the  interior  of  a 
bone,  as  in  the  figure  above  referred  to, 
it  can  be  readily  enucleated,  and  when  a 

[Fig.  600. 


Sub-ungueal  exostosis  of  phalanx  of  great  toe.] 

small  cartilaginous  tumor  springs  (as  it 
often  does)  from  the  end  of  the  last  pha- 
lanx, usually  of  the  great  toe,  its  removal 
is  very  easy,  and  is  always,  as  far  as  I 

1  With  regard  to  the  ordinary  seat  of  carti- 
laginous tumors  of  bone,  Dr.  Pirrie  makes 
the  following  observations,  which  I  believe 
to  be  generally  true:  "I  have  now  seen  in 
my  own  experience  nine  specimens  of  cartila- 
ginous tumors  near  the  ends  of  long  bones, 
and  they  have  all  been  situated  between  the 
walls  of  the  bone  and  the  periosteum,  and  in 
no  instance  extended  to  the  cartilage  of  in- 
crustation at  the  end  of  the  bone.  I  have 
met  with  fifteen  examples  in  metacarpal 
bones,  and  they  all  originated  within  the 
bone,  and  caused  more  or  less  of  expansion 
of  the  walls  and  their  conversion  into  a  thin 
crust  or  shell  around  the  tumor,  in  various 
instances  at  parts  completely  absorbed.  I 
have  seen  and  carefully  examined '  seven  ex- 
amples of  the  same  kind  of  growth  in  the 
middle  of  the  long  bones,  and  they  were  all 
placed  within  the  canal  and  around  the  wall 
of  the  bone.  Judging  from  my  own  compara- 
tively limited  experience,  I  would  conclude 
that  the  favorite  site  of  the  first  class  is  around 
the  bone  ;  of  the  second  within  it ;  and  of  the 
third,  both  within  and  around  it." — On  Acu- 
pressure, p.  107. 
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have  seen,  permanently  successful.  [Fig. 
6u0  shows  one  of  these  sub-ungueal  exos- 
toses, the  surface  only  of  which  was  carti- 
laginous, which  grew  from  the  side  of 
the  end  of  the  last  phalanx  of  the  great 
toe.] 

Diagnosis. — The  diagnosis  of  innocent 
tumors  from  each  other  is  uncertain  and 
obscure  in  all  parts  of  the  body,  and  per- 
haps more  so  when  they  are  connected 
with  the  bones,  on  account  of  the  gener- 
ally deep  position  of  the  latter.  If,  how- 
ever, a  tumor  presenting  the  general 
characters  of  innocency  can  be  clearly 
made  out  to  be  springing  from  bone, 
the  chances  are  very  great  in  favor  of 
its  being  an  enchondroma  or  an  exos- 
tosis. If  very  large,  it  can  hardly  be  the 
latter  without  displaying  characteristic 
hardness.  Fibrous  and  fibroid  tumors 
may  be  found  of  large  size ;  still  almost 
all  large  non-malignant  tumors  of  bone 
are  cartilaginous.  Most,  also,  of  the 
smaller  tumors,  which  do  not  possess 
the  hardness  of  exostosis,  will  be  found  to 
be  cartilaginous.  Such  tumors  usually 
possess  a  certain  amount  of  resilience, 
and  often  appear  obscurely  movable  on 
the  bone.  This  sensation,  however,  is 
often  deceptive,  and  due,  apparently,  to 
the  motion  of  the  soft  parts  upon  the 
tumor ;  it  has  been  noticed  in  tumors, 
the  base  of  which  has  been  found  to  be 
completely  ossified,  and  a  slight  amount 
of  apparent  movement  is  therefore  no 
conclusive  reason  for  denying  the  connec- 
tion of  a  tumor  with  the  bone.  Another 
thing,  which  ought  to  be  taken  into  ac- 
count in  diagnosis  is,  that  the  cartilagi- 
nous, equally  with  the  osseous,  tumors 
may  have  a  bursa  over  them.  This  will 
not  often  be  an  obstacle  in  the  way  of 
making  out  an  exostosis,  since  the  hard- 
ness of  the  latter  is  transmitted  through 
the  fluid,  but  may  sometimes  cause  a 
doubt  about  the  nature  of  an  enchon- 
droma. The  nodulated  surface  of  en- 
chondroma, though  characteristic  to  a 
certain  extent,  is  far  from  distinctive  of 
the  disease  ;  the  same  property  may  be- 
long to  colloid  disease,  fibrous  tumor,  and 
other  swellings  ;  in  fact,  the  only  sensa- 
tion which  affords  a  reasonable  ground 
for  pronouncing  a  tumor  cartilaginous  is 
resilience  combined  with  solidity ;  and 
this  for  deep-seated  tumors  is  often  de- 
ceptive, and  in  the  many  enchondromata 
enclosed  in  shells  of  bone  is,  of  course, 
absent.  On  the  whole,  therefore,  an  en- 
chondroma is  best  known  by  its  being  an 
innocent,  and  not  osseous,  tumor  ;  elastic 
when  firmly  pressed,  generally  growing 
slowly,  and  not  affecting  the  skin.  "When 
the  phalanges  are  the  seat  of  the  disease, 
the  diagnosis  is  much  more  nearly  cer- 
tain. [While  the  innocence  of  the  carti- 
laginous  tumor  is  conceded  by  all,  yet  the 


j  fact  must  not  be  overlooked  that  pure  car- 
j  tilaginous  growths  have  been  known  to 
j  recur  after  removal,  to  extend  to  neigh- 
!  boring  regions,  and  even  to  become  gen- 
i  eralized,  still  preserving  both  in  the  re- 
!  curring  and  in  the  metastatic  growths 
|  their  perfect  histological  composition.] 

Exostosis. — The  transition  from  carti- 
laginous to  bony  tumors  is  a  natural 
one,  since  so  many  of  the  former  are 
merely  the  first  stage  of  growth  of  the 
latter.  The  term  "exostosis"  is  not  a 
very  easy  one  to  define.  It  ought  to  be 
used  oniy  to  signify  an  innocent  tumor, 
or  limited  outgrowth,  formed  exclusively 
of  bone,  and  not  the  result  of  inflamma- 
tory action  ;  but,  on  the  one  hand,  the 
products  of  inflammation  secreted  by  the 
periosteum  often  assume  the  form  of  a 
limited  outgrowth  or  tumor ;  while,  on 
the  other,  many  complex  malignant  tu- 
mors possess  a  bony  framework,  and, 
after  maceration,  bear  a  great  resem- 
blance to  exostosis.  In  the  latter  case 
the  distinction,  though  occasionally  diffi- 
cult after  the  bone  has  been  macerated, 
is  easy  during  life  ;  so  that  the  mere  fact 
that  a  malignant  tumor  possesses  a  more 
or  less  perfect  bony  framework  is  of  little 
moment  in  a  practical  point  of  view. 
Most  of  the  growths  which  fall  under  the 
category  of  "periosteal  exostosis"1  are 
extensive  inflammatory  deposits  beneath 
the  periosteum,  which  neither  requh-e 
nor  admit  of  surgical  treatment.  "Whether 
limited,  pedunculated,  and  therefore  re- 
movable, tumors  ever  occur  as  a  conse- 
quence of  inflammation  is  as  yet  doubtful ; 
but  it  is  highly  probable  that  they  do, 
both  from  the  analogy  of  the  elongated 
processes  sometimes  found  projecting  from 
the  bone  in  the  neighborhood  of  fractures 
which  have  been  consolidated  with  more 
than  the  usual  amount  of  inflammation,2 
and  also  from  the  following  considera- 
tions :  Exostoses  are  occasionally  found 
attached  to  the  bone  only  by  a  neck  com- 
posed of  fibrous  tissue.  The  occurrence 
of  masses  of  new  bone  around  the  articu- 
lar ends  in  the  inflammatory  disease 
known  as  "  chronic  rheumatic  arthritis," 
and  the  probability  that  such  masses  be- 
come subsequently  blended  with  the  origi- 
nal bone,  is  now  a  familiar  fact  in  path- 
ologj'.3  Specimens  have  been  exhibited 
in  which  it  seemed  that  inflammatory  ap- 
pearances could  be  traced  around  some 

1  See  Gerdy,  Maladies  des  Organes  du 
Mouveruent,  p.  272 ;  Fano's  edition  of  Vidal 
(de  Cassis),  Pathologic  Externe,  vol.  ii.,  p. 
261. 

2  See  a  preparation  in  St.  George's  Hospital 
Museum,  series  i.,  No.  166. 

3  On  this  head  I  would  especially  refer  to 
a  paper  by  Mr.  W.  Adams,  in  Path.  Soc. 
Trans.,  vol.  hi.,  p.  156. 
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of  the  loose  exostoses  previously  referred 
to  ;'  so  that  it  is  possible  that  some  exos- 
toses may  be  developed,  as  the  masses  of 
bone  are  which  form  so  striking  a  feature 
of  chronic  rheumatic  arthritis,  in  the  soft 
structures  near  the  bone,  as  a  result  of  in- 
flammation, and  may  afterwards  coalesce 
with  the  original  bone.  The  great  ma- 
jority, however,  of  those  bony  tumors 
which  are  called,  in  surgical  language, 
exostoses,  originate  by  an  outgrowth  or 
limited  hypertrophy  of  analogous  parts, 
just  as  fatty,  fibrous,  and  other  innocent 
tumors  do,  quite  independent  of  any  in- 
flammatory symptoms.  Many  authors, 
especially  the  French  surgeons,  speak 
of  "bullous  exostoses,"  meaning  appa- 
rently by  this  term  those  shells  of  bone 
which  sometimes  are  formed  by  the  de- 
velopment of  a  tumor  (generally  cartilagi- 
nous) in  the  centre  of  the  shaft.     Such  a 

Fie.  601. 


Bullous  exostosis  on  the  phalanx  of  a  finger  ;  prob- 
ably a  shell  of  bone  expanded  around  a  cartilaginous 
tumor.  (From  a  preparation  in  St.  George's  Hospital, 
Series  ii.,  No.  151.) 

case  was  the  one  from  which  the  accom- 
panying figure  is  taken.  Another  kind  of 
exostosis  is  that  which  proceeds  from  the 
ossification  of  tendons,  or  from  the  occur- 
rence in  man  of  processes  of  bone  natural 
to  the  lower  animals.  Both  of  these  be- 
long rather  to  the  class  of  museum  curiosi- 
ties than  of  subjects  of  practical  interest. 
Still,  if  they  became  objects  of  treatment, 
they  would  probably  be  indistinguishable 
from  exostoses,  and  would  require  the 
same  operation.  Few  museums  are  with- 
out a  specimen  of  ossification  of  tendons 
and  other  fibrous  tissues.  Some  cases  of 
this  kind  will  be  found  referred  to  in  the 
essay  on  Affections  of  the  Muscles, 
where  also  the  treatment  of  persons 
presenting  this  tendency  is  discussed. 
Such  cases  as  those  in  which  a  process 
projects  from  the  humerus  around  the 
brachial  artery,  when  that  vessel  follows 
the  course  usual  in  the  large  feline  ani- 
mals, in  which  it  is  surrounded  by  a  ring 

1  Gay,  in  Path.  Soc.  Trans.,  vol.  iv.,  p.  244. 


of  bone,  only  need  to  be  known  in  order 
to  avoid  operative  interference ;  and  in 
any  operations  on  bony  tumors  in  regions 
where  such  anomalies  are  known  to  exist, 
the  nature  and  history  of  the  case  ought 
to  be  first  carefully  investigated. 

Excluding  these  rarer  varieties,  the 
cases  of  circumscribed  exostosis  which 
surgeons  have  to  treat  are  divided  into 
two  classes — the  cancellous,  and  the  ivory; 
the  former  being  a  reproduction  of  the 
tissue  of  the  interior,  as  the  latter  is  of 
the  hard  exterior  of  the  bone.  They  will 
be  found  fully  described  in  the  essay  on 
Tumors  (Vol.  I.,  p.  265).   - 

Treatment. — The  slow  rate  at  which  ex- 
ostoses progress,  and  the  ease  with  which 
the  soft  parts  accommodate  themselves  to 
the  gradual  advance  of  the  tumor,  render 
it  frequently  unnecessary  to  meddle  with 
them  ;  and  it  is  always  right  to  defer  the 
operation  until  it  is  clearly  seen  to  be  ne- 
cessary ;  since  there  is  always  great  risk 
in  operating  on  any  deep-seated  tumor, 
and  still  greater  in  laying  open  the  can- 
celli  of  bone,  as  must  be  done  in  dividing 
the  neck  of  an  exostosis.  Diffuse  suppu- 
ration in  the  intermuscular  spaces,  ery- 
sipelas, and  pysemia  are  very  liable  to  fol- 
low such  operations.   When  the  exostosis 

Fig.  602. 


Ivory  exostosis  which  was  trephined  unsuccess- 
fully, on  account  of  its  great  hardness.  Exfoliation 
was  afterwards  produced  by  the  long-continued  ap- 
plication of  caustics — chiefly  nitric  acid.  (Fi-om  the 
Museum  of  St.  George's  Hospital,  Series  ii.,  No.  189.) 

is  of  the  ivory  variety,  and  situated  on 
the  cranium,  the  operation  is  much  more 
dangerous.  Here,  indeed,  it  not  unfre- 
quently  happens  that  the  tumor  is  so  hard 
as  to  resist  all  the  tools  which  can  be 
brought  to  bear  upon  it,  so  that  it  is  physi- 
cally impossible  to  remove  it. 

[The  ivory  exostosis  is  sometimes  cir- 
cumscribed, forming  a  mass,  set,  as  it 
were,  in  the  midst  of  bone-tissue  other- 
wise sound,  and  therefore  offering  a  chance 
for  removal.  These  cases  are  most  com- 
mon in  the.  bones  of  the  face,  and  many 
successful  operations  are  recorded.  Their 
favorite  seat  seems  to  be  the  neighborhood 
of  the  orbit. 

A  singular  fact  in  the  history  of  such 
growths  is  that  they  are  sometimes  found 


190 


DISEASES    OF    THE    BONES. 


detached  and  lying  loose  in  the  cavities 
of  the  face  and  skull  bones.  Dr.  Duka, 
London  Path.  Soc.  Transactions,  vol.  xvii., 
reports  a  case  in  which  an  ivory  mass  was 
found  loose  in  the  nasal  cavity,  where  it 
was  known  to  have  existed  for  six  years.  It 
was  removed  by  operation,  and  it  is  stated 
that  "the  whole  bony  mass  weighs  one 
thousand  and  sixty  grains  ;  its  long  diam- 
eter is  nearly  three  inches,  the  short  one 
an  inch  and  two  lines,  and  the  longest 
circumference  seven  inches."  Mr.  Hilton, 
in  Guy's  Hosp.  Eep.,  vol.  i.,  gives  an  in- 
stance of  a  similar  tumor,  much  larger  in 
size,  which  had  existed  for  twenty-three 
years,  and  which,  on  operation,  "  fell  out 
of  a  large  cavity  in  the  superior  maxil- 
lary bone." 

On  the  other  hand,  this  form  of  ivory- 
like growth  is  sometimes  diffused  over  con- 
siderable portions  of  bone,  seeming  more 
like  a  localized  hypertrophy  than  a  tu- 
mor. These  growths  are  characterized 
by  steadjr,  though  sometimes  very  slow, 
extension,  which  proceeds  in  all  direc- 
tions, encroaching  upon  the  cavities  of 
the  nose,  the  orbit,  the  mouth,  the^ha- 
rynx,  and  finally,  by  pressure  on  the 
brain,  terminating  the  existence  of  the 
long-suffering  patient.] 

A  striking  example  of  this  occurred  in  a 
case  which  has  furnished  a  preparation  to 
the  Museum  of  St.  George's  Hospital.  A  man, 
suffering  from  a  small  ivory  exostosis  in  the 
frontal  region,  fell  under  the  care  of  the  late 
Mr.  Keate,  one  of  the  boldest  and  most  skilful 
operators  of  his  day,  who  perseveringly,  but 
vainly,  endeavored,  by  the  use  of  trephine, 
saw,  chisel,  and  mallet,  during  the  space  of 
nearly  two  hours,  to  cut  off  the  little  lump  of 
hard  bone.  The  patient  was  fortunate  enough 
to  recover  from  this  proceeding ;  and  Mr. 
Keate,  convinced  of  the  uselessness  of  further 
operation,  determined  to  attempt  the  extirpa- 
tion of  the  tumor  by  the  free  application  of 
potassa  fusa  and  nitric  acid  to  its  exposed 
base.  This  was  successful.  The  caustics,  in 
the  course  of  years,  ate  their  way  through 
the  base  of  the  tumor,  which  dropped  off. 
The  tumor  figured  in  the  accompanying  illus- 
tration (Fig.  602,  p.  189)  still  shows  the  deep 
groove  worked  into  it  by  the  trephine  at  the 
time  of  the  operation. 

It  would  be  rash  to  say  that  such  ope- 
rations are  unjustifiable,  since  exostosis 
in  the  neighborhood  of'  the  orbit  may 
grow  into  that  cavity,  or  into  the  cranium, 
and  cause  death,  or  some  horrible  defor- 
mity almost  worse  than  death,  by  dis- 
placement of  the  eyes,  or  bones  of  the 
face  ;'  but  the  risks  of  operating  on  these 

'  Some  remarkable  specimens  are  in  the 
Museums  of  St.  Bartholomew's  Hospital  and 
of  the  College  of  Surgeons.  Exostoses  of  the 
orbit  are  not  always  of  this  dense  quality. 


small  exostoses  about  the  cranium  should 
be  maturely  weighed.  Some  tumors, 
however,  which  present  on  the  surface 
the  character  of  the  true  ivory  exostosis, 
may  turn  out  on  section  to  be  hard  only 
on  the  exterior,  and  to  consist  of  a  soft 
diploic  tissue  internally.  This  is  the  case 
usually,  if  not  solely,  when  the  bone  from 
which  the  tumor  springs  resembles  the 
composition  of  the  vault  of  the  skull,  that 
is  to  say,  consists  of  diploe  covered  by  a 
thin  table  of  compact  tissue.  In  bones  of 
which  the  shell  is  more  dense,  such  as 
the  lower  jaw,  it  is  much  more  probable 
that  the  whole  thickness  of  the  tumor  will 
be  of  compact  structure.  The  exostoses 
which  consist  of  diploe  internally  covered 
by  a  thin  shell  of  hard  substance  (and 
which  I  venture  to  think  more  common 
than  they  are  usually  said  to  be),  are,  of 
course,  much  more  easily  removed  than 
the  true  ivory  exostoses  which  they  simu- 
late ;  and  another  circumstance  which 
renders  the  prospect  of  operations  on 
large  exostoses,  whether  on  the  skull  or 
other  parts,  rather  more  jrromising  than 
would  appear  at  first  sight,  is  that  the 
tumor  when  exposed  is  sometimes  found 
to  be  connected  to  the  surface  of  the  bone 
by  a  very  narrow  neck,  from  which  it  can 
be  easily  broken  or  cut  off.1  [This  neck 
is  composed,  as  is  the  tumor,  of  an  exter- 
nal compact  wall  and  internal  cancellous 
tissue,  a  communication  taking  place 
through  the  neck  between  the  cancelli  of 
the  tumor  and  those  of  the  original  bone. 

Mr.  Stanley  asserts  that  this  neck  does 
not  grow  with  the  tumor,  or,  at  least,  not 
at  the  same  rate.  It  has  been  proposed 
to  divide  the  neck  subcutaneously,  with 
the  view  of  checking  the  further  growth 
of  the  exostosis.  This  was  suggested  by 
cases  of  accidental  fracture  through  the 
neck,  which  it  was  found  arrested  the 
growth,  and  occasionally  caused  shrink- 
ing of  the  bony  mass.  No  very  marked 
result  has  been  reported,  and  in  one  case 
in  which  Mr.  Maunder  performed  the 
operation,  adhesion  of  the  divided  bony 
surfaces  took  place,  though  it  is  stated 
that  the  union  left  the  growth  in  a  better 
position  than  it  occupied  before  the  ope- 
ration. 

These  growths  give  rise  to  no  symptoms 
except  such  as  arise  from  pressure  of  the 
encroaching  mass  on  surrounding  tissues. 
These  pressure-effects  are  the  usual  rea- 

See  a  case  in  Path.  Soc.  Trans.,  vol.  xi.,  p. 
264,  where  the  tumor  was  soft,  and  easily 
removed. 

1  A  most  interesting  case  of  a  tumor  of  this 
kind,  growing  from  the  cranium,  is  reported 
in  the  Path.  Soc.  Trans,  for  1850,  p.  149,  with 
a  drawing,  and  has  been  commented  on  by 
Mr.  Prescott  Hewett  in  his  Lectures  on  Dis- 
eases of  the  Head. 
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sons  for  operation,  and  often  fully  justify 
it.  Some  very  remarkable  instances  are 
cited.  Mr.  Stanley  speaks  of  an  exostosis 
"•rowing  from  the  posterior  surface  of  the 
clavicle,  which  pressed  upon  the  axillary 
plexus  of  nerves,  and  gave  rise  to  very 
severe  suffering  on  every  motion  of  the 
limb.  In  another  case  an  exostosis, 
springing  from  the  first  rib,  seriously  com- 
pressed the  subclavian  artery.  Other  cases 
are  recorded  where  the  oesophagus,  the 
bladder,  the  brain,  and  the  spinal  cord 
have  suffered  compression  from  this  cause.  ] 

It  is,  however,  only  rarely  that  either 
the  surgeon,  or  the  patient,  will  make  up 
his  mind  to  the  dangerous  and  doubtful 
experiment  of  an  operation  on  an  ivory 
exostosis,  especially  of  the  cranium ; 
whereas  operations  on  the  more  common 
forms  of  exostoses  which  spring  from  the 
shafts  of  the  long  bones,  and  present  the 
cancellous,  or  mixed  cartilaginous  struc- 
ture, are  of  daily  occurrence.  Their  most 
common  situation,  after  the  phalanges,  is 
near  the  knee,  springing  from  the  inner 
surface  of  the  femur,  a  little  above  the 
condyle.  Another  very  common  situation 
is  beneath  the  deltoid  muscle. 

The  removal  of  such  an  exostosis  is,  in 
most  cases,  easy,  since  the  base  is  not 
generally  very  broad,  nor  the  ossification 
very  compact.  Some  are  even  so  soft  as 
to  be  divisible  with  a  strong  scalpel.  A 
few  again  are  not  united  to  the  shaft  by 
bony  matter,  but  by  ligamentous  union.1 
This  condition  is  highly  favorable  for 
operation,  not  merely  because  the  tumor 
can  be  more  easily  excised,  but  also  be- 
cause the  vascular  spaces  of  the  bone  will 
not  be  laid  open  in  the  operation. 

In  other  cases  the  tumor  is  broader  and 
more  firmly  ossified  at  its  base  than  in  any 
other  part ;  and  these  are  the  least  favor- 
able cases  for  operation,  since  the  division 
of  so  large  a  mass  of  bone  requires  great 
and  prolonged  violence,  peculiarly  likely 
to  be  followed  by  the  complications  above 
enumerated.  But  the  operation  is  neces- 
sary when  the  tumor  is  growing,  and  is 
threatening  the  functions  of  important 
parts ;  and  in  such  cases  the  operator 
must  be  prepared  for  the  difficulties  which 
he  may  have  to  encounter,  and   should 

1  The  observations  made  on  pp.  188,  189, 
and  the  case  of  Mr.  Gay's  patient  there  re- 
ferred to,  will  render  it  probable  that  exos- 
toses are  sometimes  formed  in  the  soft  parts 
around  the  bone.  These,  of  course,  are  con- 
nected to  the  bone,  at  least  .originally,  by 
ligamentous  tissue.  Again,  ossification  of  an 
enchondroma  may  proceed  from  without  in- 
wards, instead  of  its  more  usual  course  from 
within  outwards.  In  a  third  class  of  cases, 
exostoses  may  he  movable  on  the  bone  as  the 
result  of  fracture.  See  a  preparation  in  the 
Museum  of  St.  Bartholomew's  Hospital,  series 
a,  No.  183. 


have  a  sufficient  supply  of  instruments  of 
adequate  strength  at  hand,  such  as  stout 
bone-nippers,  a  chain-saw,  other  saws  of 
various  shapes,  chisels,  and  mallet.  In 
all  cases  the  base  of  the  tumor  should  be 
clearly  exposed,  and  separated  with  care 
from  the  parts  around,  which  may  require 
to  be  held  back  with  retractors.  The 
separation  should  be  commenced  from  the 
side  where  any  danger  is  to  be  appre- 
hended (e.  g.,  in  consequence  of  the  prox- 
imity of  a  vessel  or  joint),  in  order  to 
avoid  implicating  any  important  part ; 
and  then  any  amount  of  force  necessary 
must  be  carefully  but  firmly  applied,  the 
bone  being  steadied  by  assistants.' 

The  "bullous  exostosis,"  or  central  en- 
chondroma contained  in  a  bony  cyst, 
usually  requires  amputation  of  the  phalanx 
upon  which  it  is  seated.2  It  may,  indeed, 
be  sometimes  possible  to  enucleate  the 
growth,  and  I  have  seen  this  done  with 
success;  but  as  a  general  rule  it  is  hardly 
worth  while  to  attempt  it ;  since,  if  the 
disease  be  seated  in  the  hand,  the  neces- 
sary disturbance  of  the  tendons  would 
probably  render  the  finger  useless  ;  and  if 
in  the  foot,  the  certainty  of  a  speedy  and 
complete  recovery  would  outweigh  the 
advantage  of  preserving  a  portion  of  one 
of  the  toes. 

Diffused  bony,  or  innocent  osteoid  tumor. — ■ 
Besides  these  forms  of  limited  exostoses, 
a  diffused  bony  tumor  is  occasionally  met 
with,  in  which  the  whole  thickness  of  the 
bone  for  some  distance  is  converted  into  a 
lobulated  mass  of  spongy  bone,  which,  in 
a  section  of  such  a  tumor  that  I  had  the 
opportunity  of  examining  microscopically, 
presented  the  usual  structure  of  bone,  but 
with  smaller  cavities,  and  an  increased 
deposit  of  the  granular  base. 

Thespecimen  (in  the  Museum  of  St.  George's 
Hospital,  series  ii.,  No.  185)  is  larger  than  a 
man's  fist,  and  involves  one  side  of  the  lower 
jaw,  from  the  condyle  to  near  the  symphysis. 
Its  innocent  nature  is  clearly  proved  by  the 
fact  that  it  had  been  growing  for  five  years 
without  any  detriment  to  the  general  health, 
and  had  been  partially  removed  on  a  previous 
occasion  without  any  ill  consequences  from 
cutting  into  the  interior  of  the  tumor.  On 
the  patient  coming  under  the  care  of  Mr.  Ta- 

1  It  may  not,  perhaps,  be  out  of  place  to 
remark,  that  in  case  of  an  exostosis  situated 
near  the  knee-joint,  there  is  the  more  danger 
of  opening  the  joint,  since  the  presence  of  the 
tumor  has  probably  caused  numerous  attacks 
of  synovitis,  which  have  left  the  pouch  of 
synovial  membrane  extending  up  the  thigh 
permanently  enlarged. 

2  I  have  never  seen  a  tumor  of  this  sort 
connected  with  the  larger  bones;  but  the 
statement  in  the  text  would  apply  still  more 
forcibly  to  such  a  tumor. 
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turn,  the  tumor  was  completely  excised,  and 
with  success,  as  the  man  was  seen  in  perfect 
health  several  years  afterwards.1 

Another  still  more  remarkable  case  is  illus- 
trated by  a  series  of  three  preparations  in  the 
Museum  of  the  College  of  Surgeons.  The  his- 
tory is  so  interesting  that  a  condensed  report 
of  it  must  be  introduced.  The  thigh  was 
originally  amputated  on  account  of  a  hard 
and  heavy  dry  osseous  substance,  surround- 
ing the  ends  of  the  femur  and  tibia,  project- 
ing into  the  knee-joint,  extending  far  up  the 
thigh,  and  implicating  the  popliteal  artery, 
vein,  and  nerve,  so  as  to  cause  oedema  and 
severe  pain  (Prep.  No.  3244)  shown  in  the 
accompanying  figure.     The  patient  remained 

Fig.  603. 


Diffused  bony  tumor  of  the  femur  and  tibia:  the 
popliteal  vessels  and  nerve  are  seen  surrounded  by 
tbe  bony  growth,  tbe  veins  varicose  from  the  pres- 
sure, the  tumor  overlaps  the  fibula,  which,  how- 
ever, is  not  affected  (Museum  of  the  Royal  College 
of  SurgeonB.     No.  3244.) 

well  for  five  years  ;  then  another  osteoid  tu- 
mor formed  on  the  stump  of  the  femur,  accom- 
panied with  severe  pain.  Amputation  was 
performed  higher  up.  The  tumor  appeared 
to  grow,  not  from  the  bone  itself  so  much  as 
from  the  periosteum,  and  enclosed  the  femoral 
artery  (Prep.  No.  3245).  There  was  again 
an  interval  of  health  for  two  years  ;  then  a 
fresh  tumor  formed  about  the  stump,  contin- 
ued to  increase  upwards,  out  of  reach  of  ope- 

i  Path.  Soc.  Trans.,  184S-9,  p.  95. 


ration,  and  finally  killed  him,  from  inflam- 
mation and  sloughing  of  its  soft  coverings, 
twenty-five  years  atter  the  first  appearance  of 
the  disease.  He  had  been  in  good  general 
health  during  the  whole  time  (Prep.  No. 
3245,  a). i 

[Fig.  604  shows  the  femur,  as  it  appears 
in  Dr.  W.  H.  Van  Buren's  collection, 
taken  from  a  man  with  an  almost  precisely- 
similar  history,  with  the  exception  that  in 
Dr.  Van  Bnren's  case,  the  disease  re- 
curred in  the  pelvic  bones,  which  were 
enormously  enlarged  by  a  deposit  similar 


to  those  represented  in  the  cut.  All  these 
tumors  had  an  osseous  or  osteoid  character, 
and  were  covered  mostly  by  a  thin  layer  of 
cartilage.     This  was  the  view  at  the  time, 

1  Another,  and  very  similar,  case  may  be 
found  in  Mr.  Paget's  Lectures  on  Surgical 
Pathology,  vol.  ii.,  p.  506. 
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but  it  seems  probable  that  the  disease  was 
really  an  osteoid  periosteal  sarcoma.] 

This  history  presents  a  remarkable 
analogy  to  that  of  the  recurrent  fibroid, 
or  fibro-plastic,  tumors  of  soft  parts. 
There  are  the  same  leading  features,  viz., 
the  local  malignity  of  the  disease  com- 
bined with  innocence  constitutionally,  its 
imperfect  imitation  of  the  tissues  in  which 
it  grows,  its  constant  recurrence  near  the 
site  of  an  operation,  and,  finally,  the  mode 
of  death— from  exhaustion  and  sloughing 
after  repeated  operations,  not  from  in- 
fection of  the  system. 

Cysts  in  bone  are  of  two  kinds  ;  viz., 
serous  and  sanguineous.  The  serous,  or 
mucous,  cysts  which  occur  in  the  jaws  as  a 
consequence  of  irregularity  of  the  growth, 
or  position,  of  the  teeth  have  been  treated 
of  in  a  former  essay.  [See  Vol.  II. ,  p.  571.] 
In  such  cases  the  formation  of  a  cyst  con- 
taining clear  fluid  is  susceptible  of  an  in- 
telligible explanation  ;  Jout  it  is  difficult  to 
see  how  simple  serous  cysts  can  be  devel- 
oped in  other  bones,  and  probably  the  few 
cases  which  are  to  be  found  in  books  rest 
upon  erroneous  diagnosis.1  But  cavities 
containing  clear  fluid  are  formed  in  bones 
by  the  growth  of  hydatids  in  their  inte- 
rior ;  and  if  simple  cysts  do  occur,  they 
would  be  indistinguishable  from  hydatid 
cysts  before  operation,  and  would  require 
the  same  treatment. 

Blood-cysts  are  not  of  common  occur- 
rence, nor  is  it  usually  easy  to  determine 
their  pathological  nature.  Many  of  the 
cases  reported  under  this  title  appear  to 
have  been  examples  of  malignant  tumor, 
in  which  a  cyst  has  been  developed,  much 
exceeding  in  relative  size  the  solid  portion 
of  the  growth.2 

The  most  distinct  description  of  a  blood- 
cyst  in  bone  to  which  I  can  refer  is  by  Trav- 
ers,  in  the  Med.-Chir.  Trans.,  vol.  xxi.  He 
excised  the  greater  part  of  the  clavicle,  on 
account  of  a  large  cystic  tumor  of  about  a 
year's  growth,  which  was  very  clearly  con- 
nected with  a  history  of  injury.  '  The  tumor 
consisted  of  an  arrangement  of  cells  or  cham- 
bers, of  pretty  equal  dimensions,  filled  with 
dark  solid  coagula  of  blood,  with  spicula  of 
bone  in  their  walls,  and  invested  by  a  very 
stout  fibrous  membrane.  "The  investing 
membrane  was  evidently  the  condensed  peri- 
osteum, the  cells  were  the  irregularly-ex- 
panded cancelli,  and  the  calcareous  particles 
were  the  debris  of  the  bony  plates  and  walls." 
Travers  is  inclined  to  attribute  the  disease  to 

1  Mr.  Stanley  (op.  cit.-,  p.  194)  denies  the 
formation  of  simple  cysts  in  any  other  bones 
than  those  of  the  jaw. 

2  See  a  case  reported  by  Mr.  Liston,  under 
the  name  of  "ossified  aneurism  of  the  sub- 
scapular artery,"  Ed.  Med.  and  Surg.  Journ., 
vol.  xvi.,  pp.  66,  215. 


expansion  of  the  bony  cancelli  from  blood 
eii'used  into  them  as  the  result  of  violence. 
If  this  explanation  be  accepted,  the  affection 
would  be  identical  with  the  blood-tumor,  or 
hematoma,  which  is  occasionally  found  in 
the  soft  parts  as  the  result  of  contusion  (see 
Vol.  I.,  p.  385).  Mr.  Stanley  also  relates  a 
case1  in  which  he  amputated  the  thigh  suc- 
cessfully on  account  of  a  blood-cyst  originating 
in  the  condyles  of  the  femur,  and  where  both 
the  femur  and  the  tibia  presented  "  an  ecchy- 
mosed  condition  from  minute  effusions  of  blood 
through  their  compact  tissue."  This  condi- 
tion existed  in  the  femur  up  to,  if  not  above, 
the  level  of  the  amputation  ;  yet  the  disease 
had  not  recurred  six  years  afterwards.  Mr. 
Stanley,  however,  in  his  description  of  this 
tumor,  is  careful  to  mention  the  fact  that 
there  were  distinct  portions  of  solid  matter 
attached  to  the  inside  of  the  cyst,  and  would 
evidently,  but  for  the  progress  of  the  case, 
have  been  inclined  to  refer  it  to  the  incipient 
stage  of  cancer.2 

Blood-cysts  could  only  be  distinguished 
from  serous  or  hydatid  cysts  by  puncture. 
In  the  great  majority  of  cases  they  would 
require  complete  removal,  by  amputation 
if  necessary.  If  the  surgeon  can  satisfy 
himself  of  the  absence  of  all  soft  solid 
matter  around  the  cyst,  he  may  in  rare 
eases  be  justified  in  endeavoring  to  pro- 
cure its  obliteration  by  laying  it  open  and 
stuffing  it  with  lint ;  but  it  must  be  borne 
in  mind  that  such  measures  can  ouly  do 
harm  if  there  be  anything  of  a  malignant 
taint  about  the  disease.3 

Fibrous  and  jibro-cystic  tumors.  —  The 
great  majority  of  the  innocent  tumors  of 
bone  which  are  not  osseous  will  be  found 
to  be  cartilaginous  or  myeloid  ;  but  a 
smaller  number  present  the  fibrous  char' 
acter  more  or  less  perfect.  Perfect  fibrous 
tumors  appear  as  outgrowths  from  the 
periosteum  ;  and  the  most  familiar  exam- 
ples of  them  are  the  fibrous  polypus  of 
the  nose,  which  is  treated  of  in  the  essay 
on  Diseases  of  the  Nose,  and  epulis, 
which  will  be  found  treated  of  among  the 
Diseases  connected  with  the  Teeth. 
As  in  other  situations,  a  fibrous  tumor 
could  hardly  be  distinguished  from  en- 
chondroma  before  removal,  and  the  diag- 
nosis, even  if  it  could  be  made,  would  be 
quite  unimportant.  We  need  not,  there- 
fore, give  examples  of  the  disease  occur- 

1  Op.  cit.,  p.  187. 

2  It  is  possible  that  this  affection  may  have 
been,  as  Mr.  Paget  hints,  a  myeloid  tumor, 
in  which  the  cysts,  which  are  so  common  in 
that  disease,  were  developed  out  of  proportion 
to  the  solid  part  (see  vol.  i.,  p.  265). 

3  In  Nelaton's  Path.  Chir.,  vol.  ii.,  p.  48, 
will  be  found  a  striking  representation  of  a 
large  multilocular  cystic  tumor  developed  in 
the  femur,  and  containing  bloody  fluid.  Un- 
fortunately there  is  no  history  of  this  case. 
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ring  in  other  parts  of  the  body.  Scattered 
specimens  will  be  found  in  most  of  our 
large  museums,  and  in  many  of  them  ossi- 
fication will  be  found  to  have  made  some 
progress.  In  some  of  these  cases  the  inno- 
cent nature  of  the  disease  is  proved  by  the 
history,  in  others  it  is  an  inference  from 
the  structure  of  the  tumor.  .  Calcification 
occurs  in  these  as  in  other  fibrous  tumors 
(St,  George's  Hospital  Museum,  ser.  ii., 
No.  152). 

.  Fibro-cystic  tumor  of  bone  is  a  disease 
which  is  little  known,  and  may  therefore 
possibly  be  of  very  rare  occurrence.  It  is, 
however,  also  possible  that  this  apparent 
rarity  may  be  due  to  the  fact  that  most 
of  the  examples  of  this  disease  have 
been  confounded  with  malignant  tumors. 
A  very  interesting  account  of  a  growth 
of  this  sort  connected  with  the  femur,  in 
which  the  limb  was  removed  at  the  hip- 
joint  by  Mr.  J.  Adams,  will  be  found  in 
Path.  Soc.  Trans.,  vol.  v.,  p.  254,  and, 
appended  to  the  account  of  this  case,  a 
report  by  Mr.  Prescott  Hewett  on  three 
similar  cases,  in  all  of  which  the  femur 
was  the  seat  of  the  disease,  and  in  all  of 
which  the  patient  recovered  after  amputa- 
tion, and  remained  well  for  many  years 
afterwards.  There  is  therefore  the  strong- 
est reason  to  believe  that  the  disease  was 
not  cancerous.  It  commenced,  in  each  of 
the  four  instances  alluded  to,  in  the  can- 
cellous tissue  of  the  bone,  making  its  way 
outwards,  infiltrating  the  shaft,  and  caus- 
ing spontaneous  fracture  ;  so  far,  there- 
fore, exactly  resembling  cancer.  It  gave 
the  sensation  of  an  elastic  substance,  with 
fluid  here  and  there  in  cavities.  There 
seems  to  have  been  no  diagnostic  mark 
between  it  and  cancer  during  life,  except 
the  negative  indications  to  be  derived 
from  the  absence  of  glandular  or  consti- 
tutional contamination  during  a  some- 
what long  disease,  the  duration  of  the 
affection  being,  in  the  two  cases  in  which 
that  point  was  noted,  three  and  four  years 
respectively.  On  examination  after  re- 
moval, the  innocent  nature  of  the  disease 
was  inferred  from  the  large  quantity  of 
firm,  glistening  fibrous  tissue  of  which 
nearly  the  whole  solid  portion  of  the  tu- 
mor was  formed,  the  presence  only  of  such 
cellular  elements  as  are  found  in  growing 
fibrous  structures,  and  the  absence  of 
cancer-juice,  or  any  other  indication  of  a 
tendency  to  disintegration  in  the  tumor, 
or  infiltration  of  neighboring  tissues. 

Myeloid  tumors,  the  only  other  form  of 
innocent  tumor  which  it  is  necessary  to 
particularize,  will  be  found  sufficiently  de- 
scribed in  Vol.  I.,  p.  264. 

Entozna  in  bone. — A  very  few  words 
must  suffice  for  the  description  of  the 
cases  of  entozoa  in  the  interior  of  bone. 
The  entozoon  appears  to  have  been  the 


ordinary  echinococcus  in  all  cases  except 
one  quoted  by  Mr.  Stanley,  in  which  the 
cysticercus  telse  cellulosse  is  said  to  have 
been  found  in  the  interior  of  one  of  the 
phalanges.  The  subject  is  of  no  very 
great  practical  importance,  since  it  is  sel- 
dom possible  to  diagnose  the  nature  of 
the  affection  previous  to  operation.  The 
cases  are  so  rare,  that  in  the  great  work 
of  Rokitansky1  only  eight  are  referred  to, 
as  the  total  number  which  he  supposes  to 
have  been  then  observed.  A  search,  how- 
ever, through  the  various  pathological 
collections  would  probably  discover  many 
more  than  these.2  It  is  noticed  by  Roki- 
tansky,3 that  the  disease  appears  often  to 
be  directly  induced  by  some  injury  ;  but 
it  is  difficult  to  believe  that  this  can  be 
otherwise  than  accidental.  The  disease 
runs  a  protracted  course,  and  if  the  shaft 
of  a  long  bone  be  the  part  affected,  frac- 
ture, spontaneous  or  accidental,  is  very 
probably  the  first  thing  noticed.  The 
fracture,  in  all  probability,  does  not  unite; 
and  it  has  sometimes  happened  that  in  an 
operation,  undertaken  for  the  purpose  of 
resecting  the  ends  of  the  fracture,  the  hy- 
datid cavity  has  been  exposed  and  the 
globular  acephalocysts  discharged.4  Am- 
putation is  then  indicated  in  ordinary 
cases  ;  but  one  is  on  record,  in  which  the 
hydatids  were  scooped  out  of  the  cavity 
of  the  cyst,  which  then  filled  up,  and  a 
complete  cure  was  obtained.5  In  other 
cases,  the  seat  of  the  disease  is  in  a  flat 
bone,  as  the  skull,6  or  ilium,7  or  in  the 
expanded  head  of  one  or  more  of  the  long 
bones.8  These  cases  are  quite  within  the 
reach  of  cure  when  their  nature  is  dis- 
covered ;  and  in  some  rare  instances,  as 
in  Mr.  Coulson's  and  Mr.  Stanley's  cases, 
the  discharge  of  hydatids  through  a 
spontaneous  opening  or  a  puncture,  en- 
ables the  surgeon  to  determine  the  nature 

1  Syd.  Soc.  Trans.,  vol.  iii.,  p.  184. 

2  The  Museums  of  Guy's  and  St.  Thomas's 
Hospitals  contain  at  least  five  specimens. 

3  Loc.  cit.  See  also  the  histories  of  the 
cases  which  have  furnished  the  specimens  to 
St.  Thomas's  Hospital  Museum,  marked  ser. 
c,  Nos.  230,  253. 

4  Dupuytren,  Lee.  orales,  1839,  vol.  i.,  p. 
52 ;  St.  Thomas's  Hospital  Museum,  ser.  c, 
No.  230. 

5  Mr.  Wickham's  case,  London  Medical  and 
Physical  Journal,  vol.  lvii. 

6  Keate,  in  Med.-Chir.  Trans.,  vol.  x.,  St. 
Thomas's  Hosp.  Museum,  c.  6'. 

i  Stanley,  op.  cit.,  p.  190. 

8  Coulson,  in  Med.-Chir.  Trans.,  vol.  xli. 
In  the  specimens  in  St.  Thomas's  Hospital 
Museum,  c.  253-4,  hydatids  were  found  sim- 
ultaneously in  the  lower  end  of  the  femur 
and  contiguous  head  of  the  tibia.  Other  cases 
are  noticed  in  the  hodies  of  the  vertebrae. 
Dupuytren,  loc.  cit.  Guy's  Hospital  Museum, 
No.  10293". 
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of  the  disease  beforehand.  Failing  this, 
the  symptoms  are  precisely  those  of  any 
other  cystic  tumor  of  the  bone. 

The  treatment  appears  to  be  usually 
successful.  The  cyst  is  to  be  freely  laid 
open,  with  the  trephine  or  bone-nippers  if 
necessary  ;  and  all  the  hydatids  removed, 
and  some  caustic1  applied  to  the  whole 
interior  of  the  cyst.  In  most  of  the 
recorded  cases  this  has  been  sufficient ; 
but  in  Mr.  Coulson's  case  the  cure  was 
not  completed  until  after  the  separation 
of  a  small  piece  of  bone  from  the  floor  of 
the  cavity,  which  on  examination  was 
found  thickly  studded  on  both  surfaces 
with  a  great  number  of  minute  hydatids. 


Hypertrophy  and  Atrophy  of 
Bone. 

The  condition  of  bone  usually  known 
by  the  name  of  hypertrophy  is  very  gen- 
erally the  consequence  of  chronic  osteitis, 
and  would  perhaps  be  more  conveniently 


Fig.  605. 


Hypertrophy  of  the  cranium.      (Museum  of  the  Royal 
lege  of  Surgeons.    No.  2838.) 

designated  by  some  name  expressive  of 
its  inflammatory  origin.  Thus,  most  of 
the  specimens  of  "■  hypertrophied  cra- 
nium" seen  in  our  museums  will  be  found, 
if  the  history  be  known,  to  be  taken  from 
cases  of  injury,  or  to  be  connected  with 
syphilis  or  scrofula.     The  cases  also  of 

1  Nitrate  of  silver,  lint  impregnated  with  a 
saturated  solution  of  sulphate  of  copper  ("blue 
lint,"  as  it  is  called  at  St.  George's  Hospital), 
caustic  potash,  and  the  actual  cautery,  have 
been  used. 


elongation  and  thickening  of  the  bones  of 
the  leg,  related  by  Mr.  Stanley1  under  the 
head  of  "hypertrophy,"  appear  all  of 
them  to  fall  more  naturally  under  consid- 
eration with  the  sequelae  of  inflammation, 
which  have  been  described  above.  It  ap- 
pears that  this  thickening  may  go  on  for 
an  indefinite  period  after  the  cessation  of 
any  symptoms,  and  that  the  enlargement  of 
bulk  which  follows  from  it  is  permanent. 
[True  hypertrophy,  however,  does  oc- 
casionally occur  in  bone  when  the  actions 
seem  to  be  those  of  simple  adaptation  to 
changed  conditions,  as  is  seen  in  the 
heart,  when,  from  valvular,  disease,  in- 
creased labor  is  thrown  upon  its  muscu- 
lar fibres  ;  those  fibres  become  increased, 
not  merely  in  size,  but  in  power.  They 
have  more  work  to  do,  and  they  gain  more 
power  to  do  it.  So  in  the  case  from  which 
fig.  606  was  taken  (see  p.  196).  It  was  from 
a  young  man  who  had  necrosis  of  the  tibia, 
with  little  or  no  involucrum  to  supply  the 
loss  of  bone  which  had  died  and  been  re- 
moved by  operation.  He  was,  however, 
able  to  get  about, bearing  some  weight 
on  the  limb, for  about  eighteen  months 
before  his  death.  It  is  shown  in  the 
specimen,  which  we  have  in  the  Mu- 
seum of  the  College  of  Physicians 
and  Surgeons,  that  no  weight  could 
have  been  received  on  the  tibia,  for 
a  little  new  bone  which  has  been 
thrown  out  is  not  continuous  along 
the  shaft,  a  small  space  being  liga- 
mentous. The  whole  weight,  there- 
fore, must  have  been  borne  by  the 
fibula,  which  the  figure  shows  has 
acquired  three  times  the  thickness, 
and  probably  more  than  three  times 
the  strength,  of  its  fellow  of  the  oppo- 
site side.] 

It  is  true  that  in  many  of  the  cases 
of  thickening,  whether  of  the  skull  or 
of  the  long  bones,  which  are  pre- 
served in  pathological  collections,  no 
history  of  injury  or  inflammatory  af- 
fection has  been  obtained  ;  but  the 
exact  resemblance  of  the  specimens 
to  those  in  which  such  a  history 
does  exist,  leaves  no  doubt  that  most 
of  them  are  specimens  of  chronic  in- 
flammation. Cases  do,  however,  oc- 
cur, though  so  rarely  as  to  be  rather 
matters  of  curiosity  than  of  prac- 
tical interest,  in  which  a  bone  (the  skull 
for  the  most  part)  has  gone  on  increas- 
ing in  size  without  any  symptoms  ex- 
cept those  produced  by  its  increase  in 
bulk.  Such  was  the  well-known  in- 
stance related  by  Mr.  Prescott  Hewett, 
in  his  lectures  at  the  Royal  College  of 
Surgeons,  in  which  a  man's  skull  con- 
tinued to  increase  in  size  from  year  to 
year,  with  no  symptoms  whatever,  so 
that  he  was  only  aware  of  the  fact  from 

1  Op.  cit.,  p.  5. 
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[Fig.   606. 


DISEASES    OF    THE    BONES. 

[Fig.  607. 


Hypertrophy  of  the  fibula  after  loss  of  substance  in 
the  tibia  by  necrosis.] 

the  increasing  size  of  his  hat.  The  dis- 
ease, however,  in  this  case  was  clearly 
traced  to  an  injury.  As  no  symptoms 
can  be  attached  to  such  cases,  no  treat- 
ment is  known  to  have  any  influence  upon 
them.  In  the  absence  of  any  constitu- 
tional affection,  the  persevering  use  of 
counter-irritation,  by  iodine  or  blistering, 
would  appear  to  hold  out  most  hopes  of 
checking  the  growth.  [Fig.  607  shows 
the  condition  of  hypertrophy  with  con- 
densation of  tissue,  often  called  eburna- 
tion.] 

Atrophy  of  bone  is  a  more  frequent  and 
a  more  important  disease  than  the  oppo- 
site condition  of  hypertrophy.  Inflam- 
mation, fatty  degeneration,  disuse,  and 
injury  are  frequent  causes  of  atrophy ; 
and  there  is  also  a  simple  atrophy,  in 
which  the  composition  of  the  bone  is  un- 
altered and  in  which  no  obvious  cause  is 
present  (unless  it  may  be  the  general 
failure  of  nutrition  in  advanced  life),  and 
where  the  amount  of  bony  tissue  becomes 
gradually  less  and  less,  until  the  bone  is 
no  longer  strong  enough  to  resist  slight 


Hypertrophy  with  condensation  (eburnation).] 

violence.1  As  a  consequence  of  senile 
change,  or  fatty  degeneration,  atrophy  is 
one  of  the  most  common  causes  of  spon- 
taneous fracture.  It  may  also  occur  in 
any  bone,  to  some  extent,  as  a  conse- 
quence of  confinement  during  a  lingering 
disease.2  Brodie  says,3  "All  bones  in  a 
state  of  inaction  lose  a  great  part  of  their 
phosphate  of  lime.  After  compound 
fracture,  when  the  patient  has  been  long 
confined,  the  bones  in  some  instances  be- 
come as  soft  as  a  scrofulous  bone,  so  that 
you  may  cut  them  with  a  knife."  The 
cases  which  are  spoken  of  under  the  name 
of  "  fragilitas  ossium"  appear  to  belong 
for  the  most  part  to  the  class  of  fatty  or 
senile  atrophy.  Injury  sustained  in  frac- 
ture is  also  a  frequent  cause  of  atrophy. 
Of  this,  the  most  extraordinary  instance 
is  that  quoted  by  Norris,4  in  which,  after 
two  fractures  occurring  at  the  same  point, 
near  the    middle   of   the    humerus,   the 


1  Humphry,  On  the  Skeleton,  p.  8. 

2  See  a  preparation,  No.  384,  in  the  Mu- 
seum of  the  Royal  College  of  Surgeons,  with 
its  history. 

3  Lect.  on  Pathology,  p.  409. 

4  Amer.  Journ.  of  "Med.  Sci.,  Jan.,  1842,  p. 
39. 
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whole  bone  disappeared,  so  as  to  leave  the  | 
forearm  "swinging  hither  and  thither 
like  a  thong,"  and  the  arm  shortened  six 
inches.  It  is  expressly  stated,  in  the  ac- 
count of  this  curious  case,  that  there  was 
no  open  sore,  and  that  the  bone  disap- 
peared "  by  the  gradual  action  of  the  ab- 
sorbents." Mr.  Curling1  believes  that 
the  cause  of  atrophy  after  the  fracture 
may  often,  if  not  always,  be  found  in  in- 
jury to  the  medullary  artery.  Even  allow- 
ing, however,  that  this  explanation  is 
plausible  in  some  cases,  there  are  others 
(not  to  speak  of  extreme  instances  like 
the  one  just  cited)  where  it  cannot  apply. 
Such  are  cases  of  atrophy  of  both  frag- 
ments, or  of  the  bone  in  the  neighborhood 
of  the  fragments,  while  the  latter  are  not 
so  much  atrophied.2  Atrophy  from  in- 
flammation is  a  condition  illustrated  by 
many  morbid  preparations,  though  it  does 
not  attract  much  attention  in  practice.  It 
is  merely  the  persistence  of  that  degene- 
rative change  which  leads  to  inflamma- 
tory softening  ;  and  probably  many  of  the 
cases  of  atrophy  after  fracture  should  be 
referred  to  this  head. 

Connected  with  atrophy  is  the  suspen- 
sion of  growth,  occasionally,  though 
rarely  met  with,  in  which  the  epiphyses 
remain  separate  from  the  shaft  of  the 
bone  ;  and  it  seems  probable  that  injury 
to  the  epiphyseal  cartilage,  in  separations 
of  the  epiphysis,  may  occasionally  give 
rise  to  shortening  of  the  bone  from  sus- 
pension of  growth  between  the  shaft  and 
epiphysis.3 

Atrophy  of  bone  is  an  affection  which 
does  not  appear  to  be  marked  by  any 
peculiar  symptoms,  or  to  admit  of  any 
special  treatment.  After  injury  to  any 
part,  the  restoration  of  moderate  func- 
tional activity  as  soon  as  it  can  prudently 
be  recommended,  the  avoidance  of  any 
cause  of  pressure  on  the  main  vessels  or 
those  of  the  surface,  and  the  choice  of  a 
suitable  posture,  with  attention  to  the 
general  health  and  nutrition,  are  the  ob- 
jects of  a  judicious  treatment,  irrespective 
of  the  condition  of  any  particular  part  ; 
and  these  measures  are  all  that  could  be 
suggested  to  avert  atrophy  of  the  bone, 
even  if  it  were  known  to  be  impending. 

Spontaneous  fracture  has  been  men- 
tioned repeatedly  in  the  previous  pages, 
in  connection  with  several  morbid  states, 

1  Med.-Chir.  Trans.,  vol.  xx. 

2  See  a  preparation  in  St.  Thomas's  Hospital 
Museum,  series  c,  No.  2.  Here  the  atrophy- 
is  most  marked  in  the  upper  part  of  the  shaft ; 
and  the  fragments  included  between  the  frac- 
tures (which  were  triple)  are  thicker  than 
either  of  the  portions  of  the  shaft. 

8  Surgical  Treatment  of  Diseases  of  Infancy 
and  Childhood,  2d  ed.,  p.  238. 


which  may  be  thus  enumerated  in  the 
order  of  their  presumed  frecpuency  as 
causes  of  fracture  :  viz.,  senile  atrophy, 
malignant  disease,  tumors  of  other  kinds, 
including  hydatids  ;  the  ulceration  which 
accompanies  necrosis,  and,  lastly,  other 
kinds  of  ulceration.  But  besides  these, 
cases  of  spontaneous  fracture  occur  with- 
out known  cause  ;  sometimes  in  making 
a  violent  muscular  effort,  as  in  throwing 
a  stone,  or  striking  a  blow  ;  at  other 
times  in  the  most  ordinary  action,  as  in 
turning  in  bed,  quiet  walking,  etc.  Those 
which  are  caused  by  violent  muscular 
efforts  too  nearly  resemble  the  ordinary 
cases  of  fracture  (particularly  fractures  of 
the  patella)  to  call  for  any  remark  here  ; 
and  the  treatment  of  the  fracture  in  the 
cases  which  occur  during  the  progress  of 
known  disease  is  a  matter  usually  of  sub- 
ordinate importance,  and  has  been  already 
sufficiently  discussed  in  treating  of  the 
disease.  I  wrould  merely  add,  that  when 
the  long  bones  are  perforated  by  ulcera- 
tion occurring  around  a  sequestrum,  the 
question  of  amputating  the  limb,  or  at- 
tempting to  save  it,  will  demand  much 
care,  and  that,  as  a  general  rule,  amputa- 
tion will  not  be  required  in  the  upper 
extremity,  nor  should  it  be  performed  in 
the  spontaneous  fracture  which  rather 
frequently  follows  acute  necrosis  in  chil- 
dren, unless  the  general  health  is  evi- 
dently giving  way  ;  but  in  other  cases  of 
necrosis  of  the  bones  of  the  lower  limb, 
and  in  almost  all  cases  of  ulceration  not 
due  to  the  separation  of  a  large  seques- 
trum, amputation  as  a  general  rule  is  in- 
dicated. When  fracture  occurs  during 
the  ordinary  muscular  exertion  of  every- 
day life,1  and  in  persons  not  known  to 
labor  under  any  disease,  various  remote 
causes  have  been  imagined,  but  none 
have  been  proved  to  be  really  efficient. 
The  one  most  commonly  admitted  is 
syphilis  ;  but,  not  to  dwell  on  the  fact 
that  the  accident  has  occurred  in  many 
persons  in  whom  the  strongest  reason 
existed  for  believing  that  no  such  taint 
was  present,  all  that  we  know  of  the 
action  of  syphilis  on  the  bones  tends  to 
show  that  (apart  from  ulceration  and  the 
separation  of  necrosed  portions)  it  renders 
them  not  more  but  less  brittle.  The 
practical  point  of  chief  interest  connected 
with  such  cases  is,  that  there  is  no  reason 
to  despair  of  union,  and  that  they  should 

1  Some  interesting  cases  are  to  be  found  in 
Robert,  Conf.  de  Clinique  Chir.,  1861 ;  and 
many  are  scattered  about  in  various  books 
and  periodicals.  I  remember  seeing  at  St. 
George's  Hospital  a  stout,  florid  young  man, 
who  had  fractured  his  thigh  in  simply  walk- 
ing across  his  room,  without  catching  his  foot 
or  making  a  false  step.  It  healed  like  any 
other  fracture. 
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be  treated  in  the  ordinary  way,  with  per- 
haps more  than  the  ordinary  care  to 
avoid  constriction  of  the  soft  parts. 

Wounds  of  Bone. 

It  is  not  necessary  here  to  dwell  upon 
wounds  of  bone,  since  the  reader  will 
rind  all  that  is  practically  important  in 
the  essays  on  Fractures,  Gunshot 
"Wounds,  and  Injuries  of  the  Head. 


Cases  of  incised  wounds  of  bone  without 
fracture  do,  it  is  true,  occasionally  come 
under  the  notice  of  the  surgeon.  The 
chief  interest  in  such  injuries  lies  in  the 
probability  of  diffuse  suppuration  (osteo- 
myelitis) supervening,  or  of  the  separa- 
tion of  the  periosteum,  which  is  a  com- 
mon event  in  such  cases,  leading  to 
necrosis.  A  reference  to  those  sections 
will  illustrate  sufficiently  the  prognosis 
and  treatment. 


ON  EXCISION  OF  BONES  AND  JOINTS. 


By  T.  Holmes,  Esq. 
Revised  by  John  H.  Packard,  M.D. 


Excisions  in  General. 

The  operations  which  are  to  be  de- 
scribed in  the  sequel  are  all  of  modern 
introduction  into  practice  ;  for  although 
scattered  passages  are  found  in  the  writ- 
ings of  the  medical  authors  of  antiquity, 
which  have  been  held  to  prove  that  they 
were  acquainted  with  the  possibility  of 
dissepting  out  diseased  or  injured  bones, 
it  must  be  allowed  that  such  passages  are 
in  many  respects  dubious  ;  and  it  is  at 
any  rate  certain,  that  operations  of  this 
kind  were  very  rare  in  olden  times  ;  that 
no  rules  were  laid  down  for  them  in  an- 
cient surgery  ;  and  that  they  had  alto- 
gether passed  out  of  notice  before  the 
revival  of  surgery  as  an  art  founded  on 
rational  principles.1  When  this  had  once 
happened,  an  attempt  to  preserve  a  limb 
by  removing  only  the  diseased  portions  of 
bone  was  so  reasonable,  that  it  was  sure 
to  be  made  ;  nor  will  it  now  be  denied 
by  any  one,  that  a  large  amount  of  success 
has  attended  that  attempt.2 

1  I  have  not  space  here  to  trace  the  history 
of  excisions  from  the  introduction  of  the  ope- 
ration by  Park  and  the  Moreaus,  but  would 
refer  the  reader  for  this,  and  many  other 
points  connected  with  the  history  and  statis- 
tics of  excision,  to  a  very  valuable  essay  on 
The  Excision  of  Joints,  by  Richard  M.  Hodges, 
M.D.,  Boston,  U.  S.,  1861. 

2  Of  the  success  which  may  attend  the 
practice  of  excision  in  properly  selected  cases, 
there  are  some  striking  instances  in  the  Med.- 
Chir.  Trans.  Tims,  in  vol.  lii.  of  that  series, 
Dr.   Humphry  reports  that  he  excised    the 


I  propose  here,  as  well  as  my  limits  will 
permit,  to  treat,  first,  of  the  general  indi- 
cations for  excision  of  entire  bones  or  of 
their  articular  ends,  as  opposed  to  treat- 
ment without  any  operation,  or  to  ortho- 
paedic measures,  or  to  amputation  ;  and, 
secondly,  to  describe  the  operations  in  use 
for  removing  certain  entire  bones,  and 
the  joints  which  are  accessible  to  such 
treatment. 

In  considering  the  question  between 
excision  and  what  may  be  termed  the 
expectant  treatment,  it  may  be  laid  down 
as  a  general  rule,  that  a  large  or  import- 
ant joint  ought  not  to  be  excised  while 
any  reasonable  prospect  exists  of  a  cure 
without  operation  ;  but  when  bones  which 
are  of  no  great  size,  and  removable  by  a 
moderate  operation,  are  extensively  dis- 

knee  in  45  patients,  of  whom  1  was  under 
treatment,  33  recovered,  2  died,  and  9  under- 
went amputation,  of  whom  5  recovered  and  4 
died.  Many  of  these  cases  were  in  adults, 
one  being  as  old  as  47.  In  the  same  volume 
Mr.  H.  Lee  contributes  a  table  of  22  cases  of 
excisions  of  the  large  joints  with  only  two 
deaths,  both  after  excision  of  the  knee.  Here, 
however,  there  was  only  one  patient  who  re- 
covered from  excision  of  the  hip  or  knee  be- 
yond the  period  of  childhood.  In  vol.  liii. 
Mr.  Grant  gives  an  account  of  20  cases  of  va- 
rious excisions,  without  a  death ;  9  of  these 
were  excisions  of  the  knee — the  eldest  33 
years  of  age — 3  underwent  amputation  ;  6 
were  excisions  of  the  hip — the  eldest  26  years 
of  age ;  the  other  5  were  cases  of  excision  of 
the  elbow — the  eldest  50  years  of  age.  Re- 
excision  was  performed  in  one  of  the  knee 
and  one  of  the  elbow. 
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eased,  the  surgeon  may  very  reasonably 
propose  to  cut  short  the  disease  by  excis- 
ing the  entire  bone,  while  yet  he  may 
allow  that  recovery  is  not  hopeless  should 
the  patient's  circumstances  allow  of  his 
obtaining  prolonged  and  judicious  treat- 
ment ;  for  the  result  of  prolonged  treat- 
ment is  always  doubtful,  and  the  most 
fortunate  termination  which  could  be 
obtained  by  many  months  or  perhaps 
years  of  care  will  leave  the  patient" s  con- 
dition little  better  than  the  operation 
from  which  he  will,  in  all  probability, 
recover  in  a  few  weeks.1  I  have  had 
very  frequent  opportunities  of  noting  the 
success  of  operations  for  the  removal  of 
bones  of  the  tarsus  and  metatarsus,  and 
the  superiority  of  such  treatment  to  that 
of  waiting  for  a  cure  —  especially  in 
children,  whose  restlessness  renders  con- 
finement less  likely  to  be  borne.  In  the 
hand  and  wrist,  however,  such  operations 
are  far  less  applicable. 

M.  Sedillot  is  the  chief  advocate  of  an  op- 
eration to  which  he  has  given  the  name  of 
u  l'evidement  des  os,"  and  which  is  really 
nothing  else  than  carrying  the  usual  ope- 
ration of  gouging  farther  than  is  commonly 
done,  so  as  to  scrape  away  the  whole 
interior  of  the  bone,  and  leave  behind  (as 
is  presumed)  nothing  except  the  perios- 
teum lined  by  a  layer  of  bone.  It  must 
also  be  presumed  that  the  periosteum  aud 
bone  so  left  behind  are  healthy.  I  cannot 
but  think  that  these  presumptions  are 
likely  to  be  frequently  falsified  in  practice. 
If  the  bone  were  so  extensively  diseased 
as  to  justify  the  removal  of  its  entire 
thickness,  I  believe  either  that  the  peri- 
osteum would  be  easily  separable  from  it, 
and  the  whole  bone  could  be  removed  by 
subperiosteal  resection  (as  will  be  detailed 
further  on  under  the  head  of  excision  of 
the  shaft  of  the  tibia),  or  that  the  perios- 
teum would  also  be  extensively  diseased, 
in  which  case  the  better  course  would  be 
to  excise  the  whole  bone  without  sparing 
the  periosteum,  or  to  amputate,  according 
to  circumstances. 

Connected  with  this  part  of  the  subject 
is  the  question  of  the  total  or  partial  ex- 
tirpation of  the  bone.  If  the  function  of 
the  diseased  bone  be  not  very  important, 
it  is  always  better  to  remove  the  whole  of 
it,  since  it  is  often  hardly  possible  in  an 
operation  to  judge  of  the  real  condition  of 
the  bone ;  and  if  the  entire  thickness  of 
the  bone  has  to  be  taken  away  for  any 
considerable  extent,  it  is  very  doubtful 
whether  the  parts  left  behind  will  be  of 
any  use  ;  while  if  the  whole  be  removed, 
and  no  osseous  tissue  be  left  exposed  in 

1  I  would   also   refer  the  reader,   on  this 
head,  to  Mr.  Johnstone's  observations  in  the 
essay  on  Diseases  of  the  Joints,  in  the  pres- 
1      ent  volume. 


the  wound,  the  latter  will  heal  much 
more  readily  and  probably  with  less 
danger  of  systemic  infection. 

But  the  question  which  far  more  often 
perplexes  the  surgeon  is  not  that  between 
excision  and  the  expectant  treatment 
(except  perhaps  in  the  case  of  the  hip), 
but  between  excision  and  amputation. 
This  is  so  extensive  a  subject,  and  so 
much  dependent  on  the  circumstances  of 
each  individual  case,  that  I  can  hardly 
hope  to  do  more  than  indicate  to  the 
reader  the  leading  considerations  which 
apply  to  it.  They  are  drawn  from  nu- 
merous circumstances,  which  may  be  thus 
grouped  :  1.  the  situation  and  functions 
of  the  bone  or  joint  to  be  excised  :  2.  the 
state  of  the  patient  as  to  general  health, 
constitutional  affection,  and  age  ;  3.  the 
nature  and  extent  of  the  disease  ;  4.  vari- 
ous extraneous  circumstances.  I  will  pro- 
ceed, as  briefly  as  possible,  to  point  out  the 
most  common  indications  for  one  opera- 
tion or  the  other  under  each  of  these  heads. 

1.  As  to  the  situation  and  functions  of 
the  bone  or  joint  atfected.  In  the  upper 
extremity,  almost  any  excision  which 
affords  a  prospect  of  preserving  to  the 
patient  the  motion  of  the  elbow,  of  the 
hand,  of  the  fingers,  or  perhaps  even  of 
the  thumb  only,  is  to  be  preferred  to  am- 
putation, even  although  the  patient  may 
not  recover  useful  motion  in  the  joint 
operated  on,  whether  it  be  the  shoulder, 
or  the  elbow,  or  the  wrist.  There  is, 
however,  a  limit  to  the  application  of  this 
rule,  since  a  limb  which  swings  useless, 
like  a  flail,  may  prove  more  of  an  annoy- 
ance than  an  advantage.  In  the  hip  the 
question  of  amputation  for  disease  does 
not  occur  in  ordinary  circumstances,  in 
any  case  where  excision  is  possible  :'  and 
in  gunshot  injuries,  which  are  almost  the 
only  cases  in  which  the  operations  are 
pitted  against  each  other,  the  nearly  uni- 
form fatality  of  primary  amputation  at 
the  hip,  in  modern  military  surgery,  gives 
the  surgeon  a  decided  leaning  to  excision. 
In  the  knee  the  question  is  more  difficult, 
and  the  advantages  of  the  stiff  limb, 
left  after  even  the  most  successful  ex- 
cision, over  the  artificial  substitute  (espe- 
cially in  the  case  of  a  wealthy  person 
who  can  afford  to  purchase  the  in- 
genious artificial  limbs  now  manufac- 
tured), are  not  so  great  as  to  balance,  in 
the  minds  of  some  surgeons,  the  increased 
danger  to  life  which  (as  I  fear  we  cannot 
help  admitting)  the  operation  entails, 
combined  with  the  risk  of  failure  and  of 
the  necessity  for  consecutive  amputation. 

'  In  rare  cases  amputation  at  the  hip-joint 
is,  I  think,  justifiable,  when  the  disease  ex- 
tends too  far  for  excision,  or  the  knee  is  sim- 
ultaneously affected.  The  point  will  be  dis- 
cussed farther  on. 
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But  excision  of  the  knee  is  now  generally 
adopted  in  patients  otherwise  healthy, 
when  the  disease  is  only  of  limited  extent, 
so  as  to  be  curable  by  the  removal  of  thin 
slices  of  the  affected  bones.  In  injuries 
of  the  knee,  excision  has  not  as  yet  been 
much  practised,  nor  has  the  experience 
obtained  of  it  been  very  satisfactory  :  the 
injuries  to  the  knee  that  demand  opera- 
tion in  civil  practice  are  generally  too  ex- 
tensive for  excision,  and  other  reasons 
usually  preclude  it  in  military  surgery  ; 
but  in  limited  injuries  it  will  occasionally 
be  attempted  in  both  civil  and  militar}7 
practice.  Below  the  knee,  the  excision  of 
large  portions  of  the  bones  of  the  leg 
seems  much  practised  in  Germany  ;■•  but 
chiefly  in  necrosis,  of  which  we  shall 
have  to  speak  presently.  The  excision 
of  the  ankle  has  occasionally  yielded 
satisfactory  results  in  the  hands  of  Mr. 
Hancock'  and  other  operators,  amongst 
whom  I  may  reckon  myself;  but  am- 
putation at  the  ankle-joint  is  so  much 
less  severe  an  operation,  and  so  much 
more  sure  of  success,  that  even  now 
few  surgeons  care  to  attempt  excision. 
In  cases  of  injury  the  comminuted  por- 
tions of  bone  may  occasionally  be  re- 
moved, and  a  useful  foot  preserved  ;  but 
no  rules  can  be  laid  down  on  this  point. 
In  the  tarsus,  the  removal  of  the  os  calcis 
when  much  diseased  or  extensively  In- 
jured is  a  very  successful  operation,  and 
one  which  should  always  be  preferred  to 
amputation.  The  astragalus,  when  dis- 
located, has  been  excised  without  much 
impairment  to  the  usefulness  of  the  foot, 
and  I  have  on  several  occasions  removed 
the  entire  bone  in  chronic  disease  with  a 
very  good  result.  The  bones  of  the  front 
of  the  tarsus  are  far  less  favorably  situated 
for  excision,  since  they  are  all  enveloped 
in  the  folds  of  a  common  synovial  mem- 
brane, and  therefore  are  prone  to  partici- 
pate in  each  other's  diseases  ;  but  still,  in 
the  cases,  which  are  so  common,  of  caries 
attacking  the  cuneiform  or  cuboid  bones, 
an  attempt  ought  always  to  be  made  to 
save  the  foot,  by  removing  the  bones  af- 
fected, whenever  the  disease  has  not 
spread  too  far.  When  one  or  two  meta- 
tarsal bones  are  extensively  diseased, 
they  should  be  dissected  out,  the  toes 
being  removed  at  the  same  time,  if  the 
operator  thinks  fit.  I  have  only  had  occa- 
sion to  practise  this  on  the  first  metatar- 
sal bone,  which  I  have  several  times  re- 
moved with  very  good  results,  leaving  the 
great  toe,  which  will  derive  so  much  sup- 
port from  the  next  toe  as  to  become  ex- 
tremely useful. 

2.  With  respect  to  the  state  of  the  pa- 
tient, it  may  be  said,  in  general  terms, 
that  excision  of  large  joints  is  only  to  be 


1  Barwell  On  the  Joints,  p.  463. 


recommended  for  patients  in  good  health, 
not  worn  out  by  previous  disease  or  con- 
finement, nor  deeply  affected  with  consti- 
tutional taint  (rickets,  struma,1  rheuma- 
tism, or  syphilis) ;  nor  should  such  an 
operation  be  practised  in  the  joints  of  the 
lower  extremity,  on  patients  past  the  mid- 
dle period  of  life.  In  the  very  early  pe- 
riod also,  many  risks  may  be  run  with  a 
view  of  avoiding  excision  and  preserving 
the  limb  entirely  ;  and  after  the  failure  of 
such  attempts,  the  case  has  usually  passed 
beyond  the  reach  of  excision,  when  am- 
putation becomes  necessary.  So  that  ex- 
cisions are  almost  exclusively  practised  in 
childhood,  youth,  and  early  manhood. 

3.  As  to  the  disease— excision  is  never 
to  be  recommended  for  the  removal  of 
malignant  diseases  of  the  joint-ends  or 
other  parts  of  the  bone.  It  is  true  that 
such  operations  have  been  practised  by 
very  good  surgeons  ;  but  they  must  be 
regarded  as  experimental  proceedings, 
justifiable  in  the  early  period  of  the  ope- 
ration, but  contra-indicated  by  more  ex- 
tensive experience.  Nor  should  excision 
be  practised  on  account  of  acute  abscess 
of  the  knee-joint,  and  only  with  much 
caution  in  acute  diseases  of  any  joint.  It 
is  much  better  to  endeavor  by  free  inci- 
sions and  appropriate  treatment  to  sup- 
port the  patient  through  this  stage,  with 
a  view  of  removing  the  joint  (if  the  extent 
of  the  disease  renders  it  practicable)  at. 
a  later  period ;  but  should  the  patient's 
health  be  giving  way  under  the  irritation 
of  acute  abscess,  amputation  is  indicated 
in  the  knee  and  ankle,  and  the  prospects 
of  excision  in  other  joints  are  very  much 
less  favorable  than  in  chronic  cases.  The 
most  appropriate  cases  for  the  excision  of 
joints  are  those  of  chronic  disease  of  all 
the  tissues  ("  white  swelling"),  in  which 
the  bones  are  probably  not  affected  to 
any  great  depth — a  disease  which  maybe 
due  to  a  strumous  taint,  but  in  which  the 
constitutional  affection  lias  subsided  or  is 
no  longer  active.  In  chronic  abscess  of 
bone  occurring  near  the  articular  surface 
and  making  its  way  into  the  joint,  exci- 
sion may  be  practised  with  every  chance 
of  success,  provided  the  abscess  is  not  too 
far  from  the  joint-surface.  Necrosis  of 
the  articular'  surface  only  is  another 
favorable  condition  for  excision  ;  but  in 
many  cases  the  mere  removal  of  the  dead 
bone  will  suffice.  For  excision  of  entire 
bones,  necrosis  of  their  shafts  is  the  most 
favorable  condition,  since  the  periosteal 
sheath  may  be  relied  on  to  reproduce  the 
bone  to  a  sufficient  extent  to  restore  the 
functions  of  the  member.      In  such  con- 

1  I  have,  however,  removed  the  elbow-joint 
in  strumous  children  with  very  good  results, 
though  there  has  been  extensive  strumous 
disease  elsewhere. 
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ditio'ns  whole  bones  of  the  upper  and  even 
of  the  lower  extremity  have  been  re- 
moved, without  any  detriment  to  its  ulti- 
mate usefulness.  In  extensive  caries,  on 
the  other  hand,  amputation  is  clearly  in- 
dicated in  the  lower  extremity  ;  while 
even  in  the  shoulder,  elbow,  and  wrist, 
though  an  attempt  to  preserve  the  limb 
when  the  carious  disease  extends  con- 
siderably beyond  the  epiphyseal  ends 
may  not  be  unjustifiable,  it  must  be  al- 
lowed to  be  of  very  doubtful  benefit. 

4.  The  extraneous  circumstances  which 
may  decide  the  surgeon  to  perform  am- 
putation, in  a  case  otherwise  favorable 
for  excision,  refer  principally  to  the  lower 
extremity,  and  depend  on  the  facilities 
for  after-treatment.  Excisions  in  the 
lower  limb  require,  in  order  to  have  a  fair 
prospect  of  success,  uninterrupted  care 
and  unbroken  repose,  in  appropriate 
position,  from  the  moment  of  the  opera- 
tion, for  many  weeks  or  even  months. 
Hence  the  great  rarity  of  the  performance 
of  excision  of  the  kneeH  in  military  prac- 
tice, and  the  bad  success  which  has  at- 
tended it.  Or  the  patient's  irritable 
habits  and  impatience  of  confinement 
may  occasionally  lead  to  the  preference 
of  amputation. 


General  Observations  on  the  Operations  of 
Excision. 

In  the  resection  of  any  large  joint,  ex- 
cept the  hip  and  the  shoulder,  I  prefer 
in  ordinary  cases  to  remove  the  whole 
articulating  surface.  Partial  excisions, 
though  they  appear  to  succeed  well 
enough  in  the  two  great  ball-and-socket 
joints,  are  repudiated  in  the  case  of  the 
large  ginglymoid  joints  by  most  surgeons 
of  experience;1  and  even  in  the  hip  and 
shoulder  many  prefer  total  excision. 
Hence  it  is  necessary,  in  the  first  place, 
to  divide  the  soft  parts  freely,  in  order  to 
be  able  to  turn  the  ends  of  the  bones  out 
of  the  wound,  and  apply  the  saw  above 
the  articular  surface.  The  removal  of 
the  diseased  bone  piecemeal,  by  scooping 
out  the  joint-ends,  is  a  very  inferior  prac- 
tice, for  it  is  difficult  to  judge  of  the  con- 
dition of  the  part  left  behind,  and  the 
union  is  liable  to  be  very  irregular,  and 
will  probably  be  delayed  by  the  separa- 
tion of  numerous  small  nodules  broken 
away  from  the  bone,  but  not  removed. 
Whereas,  if  the  end  of  the  bone  be  well 
exposed,  and  a  clean  section  made  with 

1  Some  very  good  surgeons,  however,  occa- 
sionally resort  to  partial  excision  of  the  elbow. 
See,  for  example,  a  case  of  partial  excision  of 
the  elbow  (limited  to  the  head  of  the  ulna) 
reported  by  Mr.  De  Morgan  in  the  Path.  Soc. 
Trans.,  vol.  xix.,  323. 
VOL.  III.— 14 


the  saw,  the  condition  of  the  bone  left 
behind  can  be  ascertained   with  almost 
entire  certainty,  and  the  parts  are  placed 
in  the  most   favorable  circumstances  for 
union.     In  the  upper  extremity,  where 
freedom  of  motion  after  the  operation  is 
sought  for,  it  is  desirable  to  prevent  too 
extensive  cicatrization,  and  especially  the 
adherence  of  the  cicatrix  to  the  bones. 
Therefore,    when   the   operation  is  com- 
pleted, the  parts  should  be  carefully  re- 
adjusted ;  those  portions  of  the  wound  in 
which  it  is  wished  to  secure  speedy  union 
without   puckering    should    be    brought 
together  with  silver  sutures,   while  free 
exit  for  the  matter  in  other  parts  of  the 
incision  is  allowed.     It  must  not  be  for- 
gotten that  excisions  are  not,  under  ordi- 
nary circumstances,  performed  until  the 
joint  has  become  disintegrated  by  chronic 
disease,  so  that  both  the  tissues  around 
the  joint  and  those  which  enter  into  its 
composition,  vary  very  much  from  their 
natural  state.       Around   the  joint,    the 
thickening  produced  by  old  inflammation, 
and  the  burrowing  of  abscesses  and  sinus- 
es, tend  to  obscure  the  natural  relations 
and  appearances  of  the  parts  ;    while  in 
the   joint,    old    dislocation    and  partial 
ankylosis  may  render  what  would  other- 
wise be  an  easy   operation   inordinately 
difficult,  and  may  even  make  it  almost 
impossible  to  recognize  the  parts  exposed. 
Then,    again,    the    contraction    of    the 
tendons,    which  sometimes   accompanies 
long-continued  disease  of  the  joints,  may 
have  reached  such  a  point  that  the  limb 
cannot  be  placed  in  the  proper  position 
without  the  aid  of  tenotomy.      In  conse- 
quence  of   all   these  circumstances,  the 
knife  must  be  kept  close   to    the   bones 
when  they  are  reached,  in  order  to  avoid 
any  part  which    it  may  be  desirable  to 
spare,  but  which  the  morbid  condition  of 
the  tissues   prevents   the  operator  from 
seeing ;   and  the   surgeon   must   be  pre- 
pared to  vary  his  proceeding  slightly  with 
the  varying  condition  of  the  articulating 
ends  of  the  bones.     The  operator  should 
be  careful  not  to  confound  with    caries 
that  roughening  of  the  surface  of  a  bone 
which  is  produced  by  healthy  periosteal 
inflammation,  spreading  from  the  diseased 
joint,  and  often  extending  to  a  considera- 
ble distance  on  all  sides  of  it.     Such  was 
the  case  in  the  instance  here  figured  [fig. 
608]  where  the  section  has  passed  through 
the  roughened  portions,  but  the  whole  "of 
the  carious  part  has  been  removed.     It  is 
quite   unnecessary  to  remove  the  parts 
affected  merely  with  its  external  inflam- 
mation.    But  the  whole  of  the  ulcerated 
and  softened  bone-tissue  must  be    care- 
fully eradicated.      As  to  the  thickened 
synovial  membrane,  which  so  often  lies 
around  the  diseased  joint-ends,  it  is  well, 
I  think,  to  cut  away  as  much  of  it  as  can 
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be  removed  without  trouble  or  risk  ;  but 
I  have  not  observed  any  harm  from  leav- 
ing small  portions  of  it  behind.  Before 
tne  patient  has  recovered  his  conscious- 
Fig.  608. 


Portions  of  bone  removed  in  an  excision  of  the  elbow. 
From  a  preparation  in  the  Museum  of  St.  George's 
Hospital. 

ness,  the  limb  should,  in  all  cases,  be 
carefully  secured  upon  a  splint,  in  the 
position  it  is  intended  to  maintain  for  the 
first  few  days  after  the  operation.  —"This 
position  need  not  necessarily  be  the  one 
most  favorable  for  ankylosis,  except 
where  bony  union  is  desired.  In  that 
case  the  limb  ought  never  to  be  moved,  if 
it  can  be  avoided,  out  of  the  position  in 


which  it  is  intended  to  ankylose  ;  and  the 
first  dressing,  or  change  of  splint,  after 
the  operation  ought  to  be  delayed  as  long 
as  due  attention  to  cleanliness  allows. 

As  to  the  instruments  required  in  ex- 
cisions, little  need  be  said.  These  opera- 
tions are  no  exception  to  the  general  rule, 
that  difficulties  are  better  overcome  by 
the  dexterous  use  of  common  instruments 
than  by  the  invention  of  special  and  often 
complicated  apparatus.  The  elaborate 
instruments  described,  usually  in  French 
surgical  works,  appear  to  be  really  intend- 
ed to  save  the  surgeon  from  the  necessity 
of  thoroughly  exposing  the  bones,  by 
turning  down  proper  flaps,  and  thus  to 
enable  him  to  remove  the  bones  piece- 
meal ;  and  if  so,  their  principle  is  radi- 
cally bad.  The  chain-saw,  which  seems 
to  be  much  used  in  France,  is  hardly  ever 
employed  in  England,  though  it  may  be 
useful  occasionally  in  deep-seated  parts. 
Some  operators  like  to  steady  the  bone, 
and  guard  the  parts  around,  by  passing 
under  it  a  large  director,  mounted  on  a 
handle  ;  and  such  an  instrument  may  be 
very  convenient  when  the  bone  cannot  be 
turned  out  of  the  wound.  [(Fig.  609.) 
This  is  also  of  use  sometimes  in  facilitating 
the  application  of  the  chain-saw  when 
that  instrument  is  used.]  The  saw  called 
by  the  name  of  its  inventor,  Mr.  Butcher 


[Fig.  609. 


Bone  director. 


Fiff.  610. 


Mr.  Butcher's  saw. 


[fig.  010],  will  often  be  found  useful,  but 
for  ordinary  purposes  I  prefer  to  use  a 
common  amputating  saw.  The  large 
bone  forceps,  with  a  double  jaw,  called  by 
Sir    W.   Fergussou   "the    lion -forceps" 


[fig.  011],  are  almost  indispensable  for 
holding  firmly  the  piece  of  bone  which  is 
to  be  sawed  off.  These  instruments,  to- 
gether with  cutting  pliers,  a  keyhole-saw, 
gouge,  chisel,   trephine,  blunt  [and  cut- 


Fig.  611. 


OPERATIVE    PROCEDURES. 
Fig.  612.  Fig.  613. 


Fig.  614. 
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Fig.  615. 


Fergusson's  lion-jaw 
forceps. 


Straight  seques- 
trum forceps. 


Curved  seques- 
trum forceps. 


Bone-cutting  forceps. 


Fig.  616. 


Fig.  617.        Fig.  618. 


Fig.  619. 


Fig.  620.  Fig.  621. 


in 


i 

I 


Gouge-forceps  for        Strong  scalpel 
removing     cari-  for  bone  ope- 

ous  bone.  rations. 


Burr  for  removing        Elevator. 
carious  bone. 


ting]  bone  forceps  [fig.  612],  and  curved 
spatulas,   are  all  the   special  apparatus 
necessary. 
[A  strong  scalpel,  such  as  is  shown  in 


fig.  C17,  having  the  end  of  the  handle 
armed  with  a  blunt  steel  edge,  is  often 
very  useful,  the  latter  part  being  employed 
to  detach  the  periosteum  from  the  bone  to 
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be  cut  through,  or  blunt  periosteum  knives, 
such  as  shown  in  figs.  618  and  619,  may 
be  used.  Besides  the  gouge  forceps,  a 
burr  set  in  a  handle  (fig.  620)  will  serve 
to  rasp  away  portions  of  carious  bone 
which  could  not  be  otherwise  reached. 
And  the  ordinary  elevator  (fig.  621),  such 
as  is  found  in  sets  of  trephining  instru- 


ments, will  be  found  very  useful  in  prying 
up  sequestra  so  as  to  catch  them  with  the 
forceps. 

[Mr.  Butcher  has  also  devised  a  very 
excelleut  "  knife-bladed  cutting  forceps," 
represented  in  fig.  622.  For  shearing  off 
small  portions  or  edges  of  bone,  this  is 
sometimes  extremely  convenient. 


622. 


Complex  instruments  are  as  objection- 
able in  these  operations  as  in  all  others, 
but  it  is  worth  while  for  the  surgeon  to 
have  the  best  forms  of  simple  tools,  and 
to  be  provided  with  suitable  appliances 
for  the  purposes  in  hand. 

Hey's  saw  (fig.  623),  is  sometimes  use- 
Fig.  623.  *? 


Fig  624. 


ful  in  dividing  bridges  of  bone  which  pre- 
vent the  ready  extraction  of  sequestra.] 

The  bones  to  be  removed  ought  alwaj's 
to  be  taken  away  as  clean  as  possible,  and 
if,  in  removing  entire  bones  or  portions  of 
their  shafts,  the  periosteum  can  be  left 
behind,  it  will  no  doubt  be  an  advantage, 
as  tending  to  give  more  firmness  to  the 
cicatrix. 

[Esmarch's  elastic  bandage  may  often 
be  employed  in  operating  upon  the  bones 
of  the  extremities  with  advantage.  The 
mode  of  applying  it  is  by  enveloping  the 
limb  completely  and  firmly  with  successive 
turns,  then  encircling  it  above  with  a 
rubber  tubing  tightly  drawn,  and  remov- 
ing the  bandage  itself.  The  limb  will  be 
found  bloodless  and  corpse-like,  and  can 
be  operated  on  without  hemorrhage.  It 
is  said  that  troublesome  secondary  bleed- 
ing sometimes  occurs  after  the  removal  of 
the  tubing,  but  the  free  use  of  very  hot  water 
would  probably  prevent  this.  I  have 
never  met  with  anything  of  the  kind. 


Esmarch's  bandage  applied.] 

Subperiosteal  Excision.  —  The  general 
question  of  subperiosteal  resections  has 
lately  been  brought  into  much  prominence 
by  the  labors  of  "M.  Oilier,  and  by  the  inte- 
resting work  which  he  has  published  on 
the  subject.1  The  operator  will  find  that 
in  many  conditions,  at  any  rate,  of  disease 
—possibly  in  most  of  those  in  which  he  is 
called  upon  to  operate,  and  in  many  sub- 
jects previously  healthy,  especially  in 
early  life — the  periosteum  can  be  stripped 
off  the  bone  with  moderate  facility,  by 
using  raspatories  or  chisels  with  somewhat 
blunted  edges,  such  as  are  figured  in  M. 
Ollier's  work.2  When  this  has  been  done  a 


1  Traite  experimental  et  clinique  de  la  Re- 
generation des  Os.     Paris,  1867. 

2  I  am  quite  ready  to  admit,  if  it  is  a  matter 
of  any  moment,  that  in  the  former  edition  of 
this  work  I  had  over-estimated  the  difficulty 
of  detaching  the  periosteum  in  a  continuous 
layer.  Subsequent  experience  in  several  cases 
on  the  living  subject  has  convinced  me  that 
this  is  not  only  possible,  but  easy  in  a  great 
number  of  cases. 
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chain-saw  can  be  insinuated  between  the 
detached  periosteum  and  the  bone,  and  the 
latter  removed  almost  or  altogether  clean. 
In  amputation  of  the  thigh  I  have  fre- 
quently dissected  off  a  sleeve  of  perios- 
teum from  the  femur  before  sawing  it 
through — using  this  periosteum  to  cover 
the  section  of  the  stump  of  the  bone  ;  and 
in  many  other  regions  of  the  body  I  have 
convinced  myself  of  the  ease  with  which 
the  periosteum  may  be  entirely  separated 
from  the  surface  of  the  healthy  bone.  In 
many  diseased  conditions  the  separation 
is  made  still  more  readily.  In  fact,  in 
necrosis,  and  in  the  advanced  stages  of 
caries,  the  periosteum  separates  from  the 
bone  almost  spontaneously.  There  are 
other  conditions  (those  in  which  active 
inflammation  is  still  in  progress,  but  has 
not  proceeded  to  suppuration)  where  the 
periosteum  adheres  too  closely  to  the 
bone  to  be  separated  without  an  amount 
of  tearing  and  violence  fatal  to  its  integ- 
rity, and  in  such  conditions  the  attempt 
if  commenced  ought  to  be  abandoned. 

There  are  various  advantages  and  dis- 
advantages connected  with  the  preserva- 
tion of  the  periosteum  in  excision.  The 
bone  will  be  reproduced  to  a  certain  ex- 
tent at  least,  and  perhaps  entirely.1  This 
reproduction  will  give  firmness  to  the 
cicatrix  in  case  of  excision  of  an  entire 
bone,  will  fill  up  the  gap  and  add  length  to 
the  limb  in  case  of  resection  of  a  portion 
of  the  entire  shaft  of  a  long  bone,  and 
will  reproduce  the  articulating  portions 
and  the  processes  for  the  attachments  of 
muscles  around  an  excised  joint.  Again, 
siuce  in  the  subperiosteal  proceeding,  the 
tendons  of  the  muscles  are  detached  entire 
from  the  bone,  they  will  not  be  so  much 
injured  as  in  the  ordinary  operation,  and 
will  probably  obtain  better  leverage. 
Finally,  as  the  instrument  is  kept  all  the 
time  close  upon  the  bone,  there  is  much 
less  risk  of  injury  to  the  neighboring  ves- 
sels and  nerves.  On  the  other  hand,  the 
operative  proceeding  is  long  and  tedious  ; 
it  is  difficult  to  remove  the  bone  without 
detaching  the  periosteum  to  some  extent 
from  the  part  left  behind  ;  if  the  perios- 
teum is  much  handled,  it  is  liable  to 
slough,  which  delays  the  healing  of  the 
wound  and  endangers  the  success  of  the 
reparative  process  ;  and  the  reproduction 
of  bone  is  by  no  means  an  undoubted 
benefit — in  many  cases  is  certainly  unde- 
sirable. Subperiosteal  resection,  there- 
fore, appears  to  me  inapplicable  in  seve- 

1  One  of  the  most  striking  instances  of  this 
reproduction  is  found  in  the  account  by  M. 
Doutrelepont  of  the  dissection  of  a  specimen 
of  subperiosteal  excision  of  the  elbow,  which 
will  be  referred  to  under  the  head  of  Excision 
of  the  Elbow. 


ral  of  the  special  excisions,   as  will  be 
pointed  out  in  the  sequel. 


Excisions  in  Particular. 

Excision  of  the  shoulder,  as  the  term  is 
ordinarily  used,  is  intended  to  signify- 
merely  the  removal  of  the  head  of  the 
humerus.  The  operation  is  practised  in 
preference  to  amputation  at  the  shoulder- 
joint  in  cases  of  gunshot  wound  or  com- 
pound dislocation,  when  the  injury  is  not 
too  extensive  ;  and  is  the  only  operation 
admissible  in  chronic  disease. of  the  joint. 
But  in  cases  of  rapidly  growing  tumor  of 
the  head  of  the  bone,  amputation  would 
seem  the  more  prudent  course  ;  and  still 
more  so,  if  the  tumor  were  known  to  be 
cancerous.  In  ankylosis — an  affection 
which  is  rare  in  the  shoulder — no  cutting 
operation  is  justifiable. 

[Subcutaneous  osteotomy,  after  the 
method  of  Mr.  W.  Adams,  has  been  done 
with  an  excellent  result  by  Dr.  J.  E. 
Mears,  of  Philadelphia,  in  a  case  of  anchy- 
losis after  dislocation.  (Trans.  Coll.  of 
Phys.  of  Phila.,  N".  S.,  vol.  iii.,  p.  199.)] 

The  head  of  the  bone  may  be  removed, 
if  there  is  not  much  thickening  over  the 
joint,  by  a  single  incision  running  down- 
wards as  far  as  may  be  judged  necessary 
from  the  upper  part  of  the  acromion  pro- 
cess, over  the  most  prominent  part  of  the 
head,  where  it  is  most  plainly  felt  beneath 
the  skin.  This  line  of  incision  corresponds 
pretty  nearly  to  the  direction  of  the  long 
tendon  of  the  biceps  muscle.  In  some 
cases  it  is  necessary  to  make  a  flap  out  of 
the  deltoid  muscle,  of  a  somewhat  trian- 
gular shape,  with  its  base  upwards.  The 
precise  position  of  the  incisions  which 
bound  this  flap  is  a  matter  of  secondary 
importance,  and  is  usually  determined  by 
that  of  the  sinuses  or  wounds.  The  head 
of  the  bone,  having  thus  been  exposed,  is 
to  be  rotated  (when  the  shaft  is  entire) 
first  outwards,  in  order  to  stretch  the 
tendon  of  the  subscapularis,  then  inwards, 
to  make  tense  those  attached  to  the  greater 
tuberosity ;  these  tendons  are  to  be  di- 
vided, and  the  capsule  thus  freely  opened, 
and  then  the  head  of  the  bone  is  to  be 
thrust  out  of  the  wound,  and  sawn  off;  If 
the  case  is  one  of  injury,  and  the  head  of 
the  bone  is  severed  from  the  shaft,  it  must 
be  seized  with  the  lion  forceps,  and  dis- 
sected out.  The  bleeding  is  usually  free, 
from  the  posterior  circumflex  artery  or  its 
branches.  If  the  long  tendon  of  the  bi- 
ceps can  be  distinguished,  it  should  be 
spared.  In  both  disease  and  injury,  the 
glenoid  cavity  often  escapes ;  but  if  it 
should  be  found  affected,  it  may  be  thought 
necessary  to  remove  it.  This  is  best  done 
with  a  large  chisel,  or  with  bone-nippers 
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of  appropriate  shape.  The  parts  should 
he  lightly  put  together  hy  means  of  a  few- 
sutures,  and  the  patient  confined  to  hed 
for  the  first  few  days,  until  the  consecu- 
tive fever  has  passed  over.     He  may  then 

Fig.  625. 


Drawn  from  a  patieut  on  whom  excision  of  the  shoulder- 
joint  had  been  performed  with  success  many  years  previ- 
ously ;  -to  show  the  position  of  the  wound,  the  shape  of  the 
shoulder,  and  the  atrophy  of  the  deltoid  and  of  the  Tipper 
arm  generally 


be  allowed  to  move  about,  the  elbow  being 
carefully  supported.  The  tendency  of  the 
muscles,  which  form  the  flaps  of  the  axilla, 
to  displace  the  hone  may  be  counteracted 
by  a  pad  in  the  armpit. 

M.  Oilier  believes  that  the  sub-perios- 
teal  method  is  even  more  applicable  in 
the  resection  of  the  head  and  upper  part 
of  the  humerus  than  in  any  other  exci- 
sion, and  has  given  a  very  interesting  in- 
stance of  its  successful  performance  in  a 
case  where,  besides  the  head  of  the  hu- 
merus, more  than  four  inches  of  the  shaft 
were  removed.1  The  resulting  shortening 
did  not  exceed  half  an  inch.  The  sub- 
periosteal excision  of  the  shoulder  is  not 
so  difficult  as  some  of  the  other  similar 
operations.  An  incision  being  made  in  a 
somewhat  longitudinal  direction  through 
the  anterior  part  of  the  deltoid  muscle2 


cit.,  vol.  ii., 


1  Case  of  Louise  Gaillard,  op 

pp.  46  and  514. 

2  M.  Oilier  attaches  much  importance  to  the 
preservation  of  the  major  part  of  the  deltoid  I  that  the  part  removed  was  the  necrosed  upper 
in  connection  with  its  lrurve — the  circumllex.  I  portion  of  the  diaphysis. 


dowrn  to  the  bone,  the  head  of  the  hu- 
merus  is  fairly  exposed,  and  all  the  ten- 
dinous and  fibrous  structures  (including 
the  periosteum,  the  tendons  attached  to 
the  greater  and  lesser  tuberosities,  and 
the  capsule  of  the  joint),  are  gradu- 
ally separated  from  the  bone  by  the 
sharp  and  blunt  raspatories.  The 
bone  can  then  be  pushed  out  of  the 
wound,  and  if  it  is  to  be  divided 
lower  down  the  operator  proceeds  to 
denude  it  to  any  required  extent  by 
pushing  it  upwards  out  of  its  perios- 
teal sheath  until  the  saw  can  be  ap- 
plied. M.  Oilier  has  now  practised 
this  operation  four  times,  and  in  all 
cases  with  success,  removing  two 
and  a  half  inches  of  the  shaft  in 
one  instance,  and  more  than  four 
inches  in  the  case  above  referred  to.1 
The  amount  of  bone  which  may  be 
removed  in  cases  of  injury,  with  a 
prospect  of  preserving  a  useful  limb, 
appears  to  be  considerable.  Four  or 
five  inches  of  the  bone  have  been 
removed  with  good  result.2  But  no 
doubt  the  less  that  can  be  taken 
away  the  better.  In  cases  of  in- 
jury, provided  all  the  comminuted 
portion  is  removed,  fractures  or  fis- 
sures running  down  from  the  chief 
'seat  of  injury  may  be  disregarded. 
In  chronic  disease  of  the  joint,  the 
affection  is  usually  limited  to  the 
head,  except  in  cases  of  necrosis  ;  but 
in  necrosis  it  is  more  usual  to  find 
the  shaft  only  diseased,  and  the  joint 
exempt.3 

The  amount  of  motion  obtained 
after  the  most  successful  resection 
of  the  head  of  the  humerus  does 
not  seem  so  great  as  that  which  is  re- 
covered in  some  cases  of  ankylosis  after 
disease.  The  arm  can  never,  as  it 
seems,  be  elevated  beyond  the  horizon- 
tal line  ;   while  in  many  cases  it  hangs 

For  this  purpose  it  would  be  desirable  to  make 
the  incision  between  the  deltoid  and  pectoralis 
major,  hut  for  the  wound  of  the  cephalic  vein 
which  this  would  involve.  It  is  in  order  to 
avoid  this  injury  that  M.  Oilier  sacrifices  a 
small  part  of  the  deltoid  muscle.  Other  ope- 
rators, as  Nelaton,  recommend  a  transverse 
incision. 

1  Des  Resections  des  grandes  Articulations. 
Lyon,  1809,  p.  15. 

2  Hodges,  op.  cit.,  p.  26  ;   Oilier,  sup.  cit. 

3  In  the  celebrated  case  of  White  of  Man- 
chester, usually  quoted  as  the  first  in  which 
excision  of  the  shoulder  was  performed,  a 
large  sequestrum  was  removed  ;  but  it  does 
not  appear  that  that  sequestrum  involved  the 
joint ;  in  fact,  the  plate  in  White's  Cases  in 
Surgery,  fig.  i.,  p.  68,  clearly  shows  that  the 
shaft  had  separated  from  the  epiphysis,  and 
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FiK.  026. 


From  the  same  patient  as  fig.  625,  to  show  the  extent  of  motion  obtained.    It  will  be  observed  that  the  deltoid, 
though  atrophied,  has  not  entirely  lost  power. 


down,  without  any  power  whatever  in 
the  deltoid,  at  a  greater  or  less  distance 
from  the  scapula.  But  the  movements  of 
flexion,  extension,  and  adduction  are  usu- 
ally free  ;  abduction  can  often  be  effected 
to  the  extent  of  raising  the  arm  consider- 
ably from  the  side  ;  and  there  is  usually 
sufficient  power  in  the  forearm  to  carry 
heavy  weights,  and  perform  many  of  the 
ordinary  domestic  tasks.  This  was  the  case 
in  the  patient  from  whom  figs.  625-6  were 
drawn.  The  arm  is  therefore  a  very  use- 
ful one,  irrespective  of  the  vast  importance 
of  preserving  the  hand  ;  and  the  patient 
is  enabled  to  follow  many  of  the  ordinary 
trades.  It  does  not  appear  'that  any  ad- 
vantage is  gained  by  removing  the  glenoid 
cavity ;  while,  as  far  as  can  be  judged,1 
the  operation  is  rendered  more  severe  and 
more  dangerous  to  life.  Heuce,  unless 
disease  is  clearly  present  in  that  part,  it 
should  be  let  alone.  "  The  average  length 
of  time,"  says  Dr.  Hodges,  "before  some 
use  of  the  limb  was  commenced,  as 
calculated  from  thirty-one  of  the  cases  in 
my  table,  was  over  four  months  ;  a  much 
longer  period  than  this  was  required, 
however,  to  elapse  before  the  limb  could 
be  said  to  become    really  serviceable." 

1  See  the  cases  quoted  by  Dr.  Hodges,  op. 
cit.,  p.  34.  Of  the  fatal  cases  there  reported 
(eight  in  number),  there  was  but  a  single  in- 
stance of  death  where  the  glenoid  cavity  had 
not  been  interfered  with. 


The  table  in  Dr.  Hodges'  treatise  con- 
tains fifty  cases,  eight  of  which  died,  and 
in  four  others  the  operation  was  unsuccess- 
ful. 

[Prothetic  apparatus,  such  as  is  shown 
in  fig.  627,  may  be  employed  to  great  ad- 
Fig.  627. 


r/f 


Prothetic  apparatus  for  cases  in  which  a  portion  of 
the  humoras  has  been  removed.  (The  letters  refer  to 
points  for  measurement.)] 

vantage    in   increasing  the  usefulness  of 
the  arm  after  excisions  of  the  head  of 


208 


ON    EXCISION    OF    BONES    AND    JOINTS, 


the  humerus,  or  of  the  bone  in  its  con- 
tinuity.] 

The  results  which  M.  Oilier  obtained  by 
the  sub-periosteal  method  in  the  only  case  of 
excision  of  the  head  of  the  humerus  alone 
which  he  records,  though  very  good,  are  not 
markedly  superior  to  those  which  have  been 
obtained  by  the  ordinary  method.1  In  the 
case  in  which  he  removed  the  head  and  about 
half  the  shaft  of  the  humerus,  the  following 
is  his  account  of  the  result.  "  The  shoulder 
is  of  rounded  form  ;  not  only  is  the  bone  re- 
produced in  length,  but  the  scapulo-humeral 
joint  is  reconstituted.  The  end  of  the  new 
bone  articulates  with  the  glenoid  cavity  by  a 
joint  of  the  enarthrodial  type — that  is  to  say 
one  capable  of  movement  in  all  directions. 
All  the  muscles  of  the  shoulder  have  recov- 
ered their  action.  The  deltoid,  which  in  most 
of  the  old  operations  remained  atrophied  and 
paralyzed,  is  capable  of  energetic  contraction. 
The  rotator  muscles  are  inserted  on  to  the  end 
of  the  reproduced  bone,  by  means  of  the  old 
capsule,  with  which  they  have  preserved  their 
former  relations."2 

Excision  of  the  scapula  and  clavicle. — 
Excision  of  the  scapula  has  beerrocca- 
sionally  practised  on  account  of  necrosis, 
or  the  bone  has  been  removed,  together 
with  a  tumor  growing  from  it :  the  exci- 
sion, however,  in  the  latter  class  of  cases 
has  usually  been  only  partial,  i.  e.,  only 
the  portion  of  the  bone  implicated  in  the 
tumor  has  been  removed.  The  operation 
in  such  cases  has  usually  been  protracted 
and  bloody  ;3and  it  may  be  added  that  in 
most  of  the  published  cases  it  was  of  very 
doubtful  benefit ;  the  tumor  being  either 
of  a  malignant  nature,  and  returning  in 
spite  of  the  operation,  which  did  not 
seem  to  prolong  life  ;  or  else  being  de- 
pendent on  syphilis,  and  very  probably 
curable  without  any  operation  at  all.4 
These  considerations — added  to  the  great 
severity  of  the  operation  in  cases  of  rapid- 
ly-growing tumor,  where  the  large  arte- 
ries which  surround  the  scapula  on  all 
sides  are  enlarged  for  the  supply  of  the 
new  growth — ought  to  make  the  surgeon 
very  cautious  in  recommending  such  ope- 
rations. The  operations  on  the  scapula 
for  necrosis,  like  all  other  operations 
for  this  affection,  have  turned  out  much 
more  satisfactorily ;  but  they  bear  more 
resemblance  to  the  usual  proceedings  for 

1  Case  of  Hinon,  Regeneration  des  Os,  vol. 
ii..  pp.  32G,  514. 

2  Resections  des  grandes  Articulations,  p. 
16. 

2  See  the  account  by  Mr.  Liston  of  such  an 
operation  performed  for  a  tumor  which  he  re- 
garded as  an  ossified  aneurism  of  the  subsca- 
pular artery;  but  which  was  in  all  proba- 
bility a  malignant  tumor  of  the  bone.  Edin. 
Med.  and  Surg.  Jonrn.,  vol.  xvi.,  pp.  66,  215. 

*  Path.  Soc.  Trans.,  vol.  vii.,  p.  346. 


the  extraction  of  sequestra  than  to  formal 
operations  for  excision.  A  case  related 
by  the  late  Mr.  Jones,  of  Jersey,  in  the 
42d  volume  of  the  Medico-Chirurgical 
Transactions,  will  illustrate  these  obser- 
vations, and  will  show  what  useful  mo- 
tion may  be  preserved  even  after  the 
removal  of  a  sequestrum  involving  al- 
most the  whole  scapula,  inclusive  of  its 
articular  surface.  No  special  directions 
are  needed  for  these  operations.  The  po- 
sition of  the  sinuses  will  point  out  the 
most  convenient  directions  for  the  inci- 
sions, which  should  be  kept  as  much  as 
possible  upon  the  limits  of  the  bone,  in 
order  to  avoid  as  many  of  the  large  ves- 
sels as  can  be  spared.  The  bleeding,  how- 
ever, in  these  operations  for  necrosis  seems 
far  less  than  in  those  performed  for  the 
removal  of  tumors. 

The  total  excision  of  the  scapula  for  a 
tumor  should  be  thus  performed.  The 
patient  being  brought  under  the  influence 
of  chloroform,  an  assistant  should  be 
charged  with  the  compression  of  the  sub- 
clavian artery  ;  for  which  purpose,  if  the 
projection  of  the  tumor  makes  compres- 
sion difficult,  the  incisions  may  be  so 
managed  as  to  enable  him  to  put  his 
finger  directly  down  upon  it.  This  pre- 
caution much  diminishes  the  hemorrhage 
from  the  subscapular  artery  and  its 
branches,  which  otherwise  might  be  for- 
midable. The  surgeon  then  proceeds  to 
denude  the  tumor  of  its  outer  coverings 
by  turning  down  appropriate  skin-flaps, 
taking  great  care,  however,  not  to  open 
the  capsule  of  the  tumor  itself.1  When 
the  whole  tumor  is  thus  exposed,  the 
muscles  inserted  into  the  vertebral  bor- 
der of  the  bone  s-hould  be  rapidly  divided, 
as  also  those  which  are  attached  to  the 
spine  of  the  scapula.  The  tumor  being 
now  movable  should  be  lifted  well  up,  and 
freed  from  its  other  attachments  by  rapid 
strokes  of  the  knife,  commencing  from  its 
lower  angle.  The  subscapular  artery  is 
divided  near  the  end  of  the  operation,  and 
can  be  caught  hold  of  b}-  the  surgeon  or 
his  assistant,  and  held  till  the  tumor  is 
removed,  or  can  be  at  once  tied.  The 
ligaments  of  the  shoulder  are  then  easily 
divided  and  the  mass  removed. 

The  acromion  process,  if  not  diseased, 
may  be  divided  with  bone-nippers,  and 
left  behind  to  pi'eserve  the  shape  of  the 
parts  and  protect  the  head  of  the  humerus. 
In  this  way  I  have  seen  the  scapula 
removed  with  a  veiy  large  and  vascular 
tumor,  without  any  serious  bleeding. 

Mr.  Syme  appears  to  have  been  the  first 
surgeon  who  attempted  and  successfully 
performed  this  severe  operation,1  in  the 

1  See  Pollock  in  St.  George's  Hospital  re- 
ports, vol.  iv.,  p.  237. 

2  On  Excision  of  the  Scapula,  1864. 
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year  1856.  The  published  cases,  as  far 
as  I  know,  are  twelve  in  number,  tive  of 
which  have  died.1 

Fig.  628. 


Drawing  from  the  photograph  of  a  patient  on  whom 
of  the  scapula  had  been  successfully  performed  by  Mr. 
(From  St.  George's  Hospital  Reports,  Vol.  IV.) 

The  resulting;  deformity  is  very  slight, 
especially  if  the  acromion  has  been  left 
behind  to  preserve  the  shape  of  the 
shoulder,  as  was  done  in  the  case  from 
which  Fig.  628  was  drawn.  The  patient 
was  under  Mr.  Pollock's  care  at  St. 
George's  Hospital.  > 

Almost  the  same  general  observations 
will  apply  to  the  excision  of  the  clavicle 
as  to  that  of  the  scapula — only,  as  the 
relations  of  the  clavicle  are  far  more  im- 
portant than  those  of  the  scapula,  so 
must  even  greater  caution  be  exercised  in 
undertaking  its  removal.  It  is  not  only 
that  very  large  vessels  lie  in  the  neigh- 
borhood, which  it  may  be  difficult '  to 
avoid  during  the  removal  of  a  large  tumor 

1  Ten  cases  are  referred  to  in  the  New  York 
Med.  Journ.,  1866,  and  in  the  New  Syd.  So- 
ciety's Biennial  Retrospect  for  1865-6,  p.  220. 
Three  of  these  died.  Another  case  is  related 
in  Mr.  Pollock's  paper  in  the  volume  of  the 
St.  George's  Hospital  Reports,  and  one  under 
Mr.  Sydney  Jones's  care  in  the  Lancet  for 
Nov.  21,  1866.  Both  of  these  latter  proved 
fatal. 


passing  into  the  root  of  the  neck,  and  per- 
aaps  lapping  over  them  ;  but  also  that 
tne  removal  of  such  a  tumor  from  below 
the  deep  fascia  of  the  neck  involves 
alarming  risk  of  death  from  diffuse 
inflammation.  The  benefit  to  be 
derived  from  such  an  operation 
ought  therefore  to  be  most  clearly 
proved  before  its  dangers  are  en- 
countered.1 In  operations  for  ne- 
crosis the  proceeding  will  be  far 
more  simple,  and  is  likely  to  be  far 
more  successful.  The  sequestrum 
will  probably  be  separated  from 
the  subclavian  vein  and  the  deeper 
parts  by  a  deposit  of  new  bone,  and 
the  patient  will  have  a  fair  chance 
of  permanent  recovery.  In  operat- 
ing on  the  clavicle  for  a  tumor, 
the  incisions  should  be  made  very 
free,  one  over  the  long  axis  of  the 
bone,  joined  by  others  in  appro- 
priate places  for  turning  down 
such  flaps  as  may  appear  neces- 
sary, and  the  parts  to  be  operated 
on  should  be  brought  fairly  into 
view  before  the  bone  is  meddled 
with.  After  having  freely  divided 
all  the  superficial  attachments  of 
the  bone  and  tumor,  the  next 
step  is  to  divide  the  outer  end  of 
the  clavicle  from  the  scapula, 
either  by  cutting  through  the  joint 
or  b}r  severing  the  bone  with  a 
small  saw  or  nippers.  Then  the 
part  which  is  to  be  removed  can 
be  raised,  and  must  be  separated 
with  great  care  from  the  impor- 
tant parts  which  lie  below  it,  so 
as  to  reach  the  sternal  part,  which 
is  the  last  divided,  and  which  serves 
during  the  operation  as  a  pivot  on  which 
the  bone  can  be  moved  and  supported ; 
or,  in  other  cases,  it  may  be  found  more 
convenient  to  divide  this  part  of  the  bone 
also  at  an  earlier  period  of  the  operation.2 
It  appears  that  very  useful  motion  may 
be  recovered  after  the  removal  of  a  large 
part,  or  even  the  whole,  of  the  shaft  of  the 
clavicle. 

After  amputation  at  the  shoulder-joint,  the 
scapula  has  been  extirpated  for  recurring  dis- 
ease, and  portions  of  the  clavicle  have  been 
simultaneously  removed.  One  case  is  on  re- 
cord in  which  Mussey,  of  Cincinnati,  removed 
the  whole  clavftle  and  scapula  for  a  tumor 
recurring  after  amputation  at  the  shoulder- 
joint.3     The  patient  survived  the  operation, 


excision 
Pollock. 


1  In  Mott's  case  the  operation  lasted  four 
hours,  and  thirty  vessels  were  tied.  Mott  says, 
"  This  operation  far  surpassed  in  tediousness, 
difficulty,  and  danger,  anything  which  I  have 
ever  witnessed  or  performed." 

2  See  Travers,  in  Med.-Chir.  Trans.,  vol. 
xxi. 

3  Am.  Jour,  of  Med.  Sci.,  vol.  xxi. 
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and  was  heard  of  in  perfect  health  thirty-four 
years  afterwards  at  the  age  of  seventy-one.' 
No  directions  can  be  required  for  the  perform- 
ance of  an  operation  which  must  vary  in  its 
steps  according  to  the  condition  of  the  parts 
left  behind  after  the  amputation.  Mussey 
commenced  from  the  inner  side,  so  as  to  ex- 
pose and  tie  the  subclavian  artery  early  in 
the  operation  ;  and  this  would  probably  be 
the  best  course  if  the  state  of  parts  should 
allow  of  it.  He  nearly  lost  his  patient  from 
the  passage  of  air  into  the  subclavian  vein. 

Excision  of  the  elbow  for  disease  may  be 
thus  performed.  The  bones  are  exposed 
by  a  free  vertical  incision,  running  par- 
allel and  a  little  external  to  the  ulnar 
nerve,  about  four  inches  in  length,  hav- 
ing its  centre  opposite  the  tip  of  the  ole- 
cranon. This  suffices  for  all  ordinary 
cases.  If  more  room  is  required,  the  ver- 
tical incision  may  be  crossed  by  one  run- 
ning outwards  from  its  centre.  I  have 
not  for  many  years  used  the  old  H-shaped 
incision.  If,  however,  this  method  be 
adopted  (as  may,  perhaps,  be  occasionally 
advisable  in  cases  accompanied  by  much 
thickening  or  by  firm  ankylosis^  two 
lateral  incisions  should  be  made  running 
over  either  condyle,  and  united  by  a  trans- 
verse cut  across  the  olecranon  process. 
The  flaps  should  then  be  thrown  back 
and  the  ulnar  nerve  dissected  out  [and 
held  aside  by  means  of  a  blunt  hook]. 
In  the  ordinary  operation  with  a  single 
incision,  if  the  head  of  the  radius  is  found 
dislocated  on  the  back  of  the  outer  con- 
dyle (a  very  common  condition  in  chronic 
disease  of  this  joint),  it  may  be  removed 
at  once  with  the  bone-nippers.  The  joint 
should  now  be  freely  opened  by  dissecting 
round  the  olecranon,  care  being  taken  to 
keep  the  edge  of  the  knife  close  against  its 
inner  side,  in  order  to  avoid  the  ulnar 
nerve,  which  is  usually  hidden  from  view 
amongst  a  mass  of  indurated  cellular  tis- 
sue. The  end  of  the  humerus  should 
then  be  cleaned  and  turned  out  of  the 
wound,  the  lateral  ligaments  being  freely 
divided  ;  the  tip  of  the  olecranon  having 
been  previously  cut  off,  if  necessary. 
However  slight  the  disease  in  the  bones 
may  be,  the  whole  end  of  the  humerus 
just  above  the  condyles  ought  to  be  re- 
moved. Afterwards  the  sigmoid  cavity 
of  the  ulna  should  be  sawn  away.  It  is 
better,  when  it  can  be  .done  without  in- 
convenience, to  make  the  sections  of  the 
two  bones  of  the  forearm  on  the  same 
level.  The  wound  should  be  brought 
together  lightly.  The  limb  should  then 
be  lightly  bandaged  on  an  angular  splint, 
before  the  patient  is  restored  to  conscious- 
ness.2   If  troublesome  hemorrhage  occurs 


1  Health  ;  its  Friends  and  its  Foes.     Mus- 
sey, p.  352. 

2  Some  surgeons — and  among  them,  I  be- 


from  the  articular  arteries  at  the  begin- 
ning of  the  operation,  an  assistant  should 
compress  the  brachial,  and  any  vessel 
which  continues  to  bleed  after  the  re- 
moval of  the  bones  should  be  carefully 
secured. 

Oilier,  Langenbeck,  and  others  endea- 
vor to  preserve  the  periosteum  in  this 
excision.'  For  this  purpose,  alter  a  free 
longitudinal  incision  over  the  olecranon,  • 
the  periosteum  is  also  to  be  freely  incised 
and  separated  from  the  olecranon  with  a 
blunt  or  half-blunt  instrument ;  then  the 
tendon  is  to  be  carefully  separated  from 
the  olecranon,  leaving  it  still  attached  to 
the  periosteum  and  surrounding  fascia. 
In  exposing  the  rest  of  the  bones  similar 
precautions  are  to  be  taken  to  preserve 
the  periosteum  and  tendons  in  relation 
with  each  other  and  with  the  fascia.  The 
advantages  claimed  for  this  method  are 
that  more  perfect  reproduction  is  said  to 
ensue,  and  with  more  extended  motion. 
Dr.  Hue'ter  asserts  that  the  new  joint  is 
even  provided  with  synovia,  and  he  says 
that  the  movements  of  the  new  joint  are 
sometimes  more  extensive  than  those  of 
the  natural  elbow.  Thus  in  one  case 
the  patient  could  lay  the  flat  of  his  hand 
on  the  shoulder  of  the  side  on  which  ex- 
cision had  been  performed,  which  was, 
of  course,  impossible  on  the  sound  side. 
This  fact,  however,  seems  to  me  rather 
to  show  the  absence  than  the  abundance 
of  reproduced  bone,  and  I  shall  show  that 
the  same  freedom  of  motion  exists  after 
the  ordinary  operation.  In  M.  Ollier's 
work  the  reader  will  find  the  most  ample 
details  on  the  "  manuel  operatoire,"  and 
on  the  results  of  this  subperiosteal  method 
of  excision.  His  method  of  operation  dif- 
fers, though  only  very  slightly,  from  that 
of  Langenbeck.  He  gives  a  table  of  twelve 
cases  operated  on  in"  the  hospitals  at  Ly- 
ons.2   Three  of  these  died— a  large  pro- 


lieve,  Mr.  Syme  (see  his  treatise  on  Excision 
of  Diseased  Joints,  1831,  p.  70) — merely  flex 
the  arm,  and  apply  a  roller  ;  but  the  support 
of  a  splint  appears  to  give  confidence,  and  to 
prevent  spasmodic  movements  ;  it  need  not 
be  applied  at  any  particular  angle,  but  merely 
in  such  a  position  as  avoids  tension  on  the 
sutures. 

1  I  would  refer  the  reader  on  this  head  to 
Hueter,  in  Langenbeck's  Archiv,  vol.  viii., 
pp.  135  etseq.;  Liicke,  Aphorisms  of  Military 
Surgery,  etc.,  p.  126  ;  Stokes,  in  Dublin  Quar- 
terly Journal,  May,  1865 ;  and  especially  to 
Oilier,  Traite  experimental  et  clinique  de  la 
Reg6ne>ation  des  Os.  Paris,  1867,  vol.  ii., 
pp.  338  et  seq. 

2  A  somewhat  larger  number  of  cases  is 
given  in  M.  Ollier's  more  recent  publication,  j 
Des  Resections  des  grandes  Articulations — 
nineteen  cases,  with  four  deaths,  which,  how- 
ever, were  all  in  adults.  Out  of  eleven  cases 
under  30  years  of  age,  none  died. 
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portion— due,  as  be  believes,  to  the  un- 
healthiness  of  the  hospitals  in  which  the 
patients  were  treated.  In  two  of  the 
other  cases,  the  time  which  had  elapsed 
was  insufficient  to  allow  of  an  opinion  on 
the  result.  All  the  others  had  good 
movement,  though  in  one  (M.  Dron's 
case)  it  seems  to  have  been  limited.  One 
of  the  patients  died  (of  scarlet  fever)  eight 
months  after  operation  ;  but  unfortunately 
an  examination  of  the  new  joint  was  not 
obtained.  It  must  be  admitted,  there- 
fore, that  the  only  perfectly  convincing 
proof  of  the  reproduction  of  the  articular 
ends  is  still  wanting  in  this  series  of 
cases.  M.  Oilier  is,  however,  perfectly 
certain  of  the  reproduction  of  a  bony 
mass  replacing  the  olecranon  in  most  of 
the  cases,  and  of  the  attachment  of  the 
tendon  of  the  triceps  to  this  bone  ;  and 
also,  in  some  instances,  of  the  reproduc- 
tion of  bony  projections  from  either  side 
of  the  end  of  the  humerus,  giving  great 
lateral  stability  to  the  joint.  On  the 
whole,  therefore,  I  thinft  we  are  entitled 
to  conclude  that  the  subperiosteal  resec- 
tion of  the  elbow,  though  more  laborious 
than  the  older  methods  and  requiring 
more  time  for  its  accomplishment,  has 
occasionally  yielded  excellent  results,  and 
deserves  to  be  tested  by  more  extensive 
practice. 

My  own  experience  of  this  method  is  limited 
to  a  single  case,1  in  which,  although  it  was  a 
very  good  case  for  excision,  and  no  bad  symp- 
tom followed  the  operation,  the  motion  ulti- 
mately obtained  was  considerably  less  than 
in  a  perfectly  successful  operation  after  the 
ordinary  manner ;  and  this  appeared  to  me  to 
depend  on  the  excessive  reproduction  of  the 
excised  olecranon.  M.  Doutrelepont2  has 
published  an  account  of  the  dissection  of  a 
case  in  which  this  operation  had  been  suc- 
cessfully performed  at  the  age  of  18,  about 
four  years  before  death.  In  this  case  the  ole- 
cranon and  coronoid  process  of  the  ulna,  the 
head  of  the  radius,  and  two-thirds  of  an  inch 
of  the  humerus,  were  removed,  the  section  of 
the  latter  bone  running  through  the  condyles. 
The  drawings  attached  to  M.  Dout-relepont's 
paper  show  that  the  condyles  of  the  humerus 
had  been  entirely  reproduced — the  internal 
condyle  rather  exuberantly,  forming  a  deep 
groove  for  the  ulnar  nerve.  The  olecranon 
was  also  reproduced,  and  was  longer  and 
more  curved  than  natural — a  circumstance  of 
much  importance.  The  head  of  the  radius 
was  also  reproduced,  and  was  united  to  the 
ulna  by  an  orbicular  ligament,  as  in  the  na- 
tural joint.  There  was  a  regular  joint  be- 
tween the  ulna  and  humerus   (an  articular 

li  surface,  surrounded  by  a  capsule,  being  form- 
ed on  the  summit  of  the  reproduced  sigmoid 

b     notch),  and  true  hyaline  cartilage  had  also 


65, 


The  Practitioner,  No.  viii.,  Feb.,  1869,  p. 
2  Langenbeck's  Archiv,  vol.  x.,  p.  911. 


been  reproduced.  There  was  no  appreciable 
shortening  of  the  arm,  and  the  muscles  were 
as  well  developed  on  that  side  as  on  the  other. 
Pronation  and  supination  were  almost  natural, 
flexion  and  extension  were  perfectly  good,  but 
within  the  limits  of  75°  to  120°  only. 

In  my  own  case,  also,  the  limits  of  flexion 
and  extension  are  about  the  same  as  the 
above  ;  and  here,  also,  I  thought  that  exten- 
sion was  checked  by  the  excessive  reproduc- 
tion of  the  olecranon,  whereby  its  point  was 
brought  down  into  the  coronoid  fossa  before 
the  arm  had  been  nearly  straightened.  M. 
Oilier  has  pointed  out  the  danger  of  this 
limitation  of  motion  by  the  curved  shape  of 
the  new  olecranon,'  and  proposes  to  rectify  it 
by  treating  the  arm  in  a  more  extended  posi- 
tion than  that  ordinarily  used,  with  adequate 
precaution,  of  course,  against  ankylosis. 

Mr.  Stokes,  of  Dublin,  has  been  so  kind  as 
to  inform  me  that  he  has  practised  the  sub- 
periosteal excision  of  the  elbow  five  times. 
The  first  two  operations,  in  children  aged 
about  10  and  12,  did  extremely  well,  the 
wounds  healing  rapidly,  with  obvious  repro- 
duction of  bone  and  excellent  movement.  The 
third  patient  died  about  two  months  after 
operation,  and  there  was  no  opportunity  of 
examining  the  joint.  In  the  two  other  cases 
(adults),  the  power  of  flexion  and  extension 
was  extremely  limited— one  almost  ankylosed. 

From  all  that  I  have  seen  and  read  on 
the  subject,  therefore,  I  must  say  that 
the  advantages  of  the  sub-periosteal 
method  in  this  excision  are  at  present 
doubtful. 

The  extent  of  bone  which  may  be  re- 
moved in  an  excision  of  the  elbow  is  con- 
siderable ;  in  fact,  within  the  proper 
limits,  it  seems  as  if  the  more  bone  is  re- 
moved, the  better  is  the  result.  If  only 
the  extreme  ends  of  the  bones  be  sawn 
off,  ankylosis  will  most  likely  take  place  ; 
while  if  the  amount  above  prescribed 
(viz.,  the  whole  condyloid  extremity  of 
the  humerus  and  all  the  sigmoid  cavity 
of  the  ulna  with  the  head  of  the  radius), 
or  even  a  little  more  on  both  sides,  be 
taken  away,  free  motion  may,  under  fa- 
vorable circumstances,  be  expected.  An 
exaggerated  idea,  however,  appears  to 
prevail,  of  the  amount  of  bone  which  may 
be  excised  with  a  prospect  of  preserving 
a  useful  limb.  This  idea  has  originated 
from  confusing  operations  undertaken  for 
necrosis  with  those  for  injury  or  chronic 
disease  (caries).  In  the  former,  the 
whole  shaft  of  a  bone  has  often  been  re- 
moved, and  a  useful  limb  left.  .  In  the 
latter,  especially  if  the  periosteum  be  re- 
moved with  the  bone,  only  a  limited 
quantity  of  bone  can  be  taken  away.  If 
the  limits  above  pointed  out  have  been 
somewhat  exceeded,  and  still  at  the  point 
of  section  the  interior  of  the  bones  is  ob- 
viously diseased,  it  is  better,  if  the  dis- 

1  Traite  experimental,  etc.,  vol.  ii.,  p.  347. 
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ease  is  not  in  a  very  advanced  condition, 
to  remove  all  the  bone  which  is  quite  dis- 
integrated, preserving  what  is  merely 
softened,  and  thus  give  the  patient  a 
chance  of  saving  his  limb  ;  but  if  com- 
plete disorganization  extends  far  into  the 
shaft,  it  is,  I  think,  advisable  to  ampu- 
tate, although  perhaps  in  a  young  and 
healthy  patient  the  operator  might  be 
justified  in  trying  the  subperiosteal  extir- 
pation of  the  diseased  bone.  The  position 
of  the  line  of  section  in  relation  to  the 
junction  of  the  epiphysis  is  a  matter  of 
subordinate  importance  in  this  joint,  since 
it  is  of  much  more  importance  to  obtain  a 
flexible  but  firm  union,  so  as  to  allow  of 
good  motion,  than  to  avoid  any  amount 
of  shortening  of  the  affected  arm. 

The  arm  should  be  left  perfectly  quiet 
for  a  few  days,  in  the  position  in  which  it 
has  been  placed  after  the  operation.  A 
good  deal  of  irritative  fever  often  super- 
venes. When  it  is  necessary  to  change 
the  dressings  for  the  sake  of  cleanliness, 
a  grooved  splint  should  be  applied,  which 
will  lodge  the  arm  and  forearm,  and 
which  is  jointed  in  the  centre  amf  mov- 
able by  a  rack  and  pinion  ;  with  this  ap- 
paratus, the  arm  may  easily  be  got  into 
such  a  position  as  will  afterwards  be  use- 
ful, by  gradually  changing  the  angle. 
Passive  motion,  however,  of  a  more  vig- 
orous kind  must  not  be  neglected  ;  the 
time  at  which  it  is  commenced  varying 
with  the  state  of  the  wound  and  the 
quantity  of  the  bone  which  has  been  re- 
moved. If  much  has  been  taken  away, 
ankylosis  is  little  to  be  apprehended ; 
otherwise,  at  a  period  which  may  be 
roughly  stated  at  about  three  weeks, 
daily  passive  motion  ought  to  be  com- 
menced. In  the  most  favorable  cases  a 
very  perfect  false  joint  succeeds  to  this 
treatment ;  and  an  amount  of  motion  is 
regained,  which  for  practical  purposes  is 
little  inferior  to  that  of  the  original 
joint. 

Of  this  a  very  interesting  example  is  re- 
corded by  Mr.  Syme,  in  which  he  had  the 
opportunity  of  dissecting  the  new  joint,  nine 
years  after  the  operation,  which  had  been 
performed  on  account  of  injury — the  man 
having  in  the  interval  acted  as  guard  on  a 
railway,  swinging  himself  from  one  carriage 
to  another  while  the  train  was  in  motion, 
with  the  injured  arm,  quite  as  easily  and 
securely  as  with  the  other.  The  ulna  was 
found  united  to  the  humerus  by  ligament ; 
the  end  of  the  radius  was  polished  off,  and 
played  on  the  humerus  and  on  the  ulna,  a 
material  something  like  cartilage  being  inter- 
posed. The  ends  of  the  bones  of  the  forearm 
were  locked  in  by  two  processes  projecting 
downwards  from  the  humerus,  and  strong 
lateral,  and  still  stronger  anterior  and  poste- 
rior, ligaments  also  bound  them  to  the  latter 
bone. 


Union  is,  however,  seldom  so  perfect 
as  this,  and  the  bones  seem  to  be  united 
merely  by  more  or  less  extensible  liga- 
ment.1   In  these  cases,  it  is  said  by  M. 


Reproduction  of  the  elbow-joint  after  excision,  in 
Mr.  Syme's  case.  (From  the  Lancet,  1855,  vol.  i.),  a, 
the  humerus  ;  6,  the  ulna  ;  c,  the  radius  ;  d,  e,  projec- 
tions from  the  shaft  of  the  humerus,  locking  in  the 
bones  of  the  forearm  in  the  new  joint ;  /,  new  orbicu- 
lar ligament  around  the  head  of  the  radius ;  g,  a  por- 
tion of  the  ligamentous  union  between  the  ulna  and 
humerus  ;  h,  tendon  of  the  biceps ;  i,  k,  new  lat- 
eral ligaments,  attached  below  to  the  end  of  the  ulna 
on  one  side,  and  the  orbicular  ligament  on  the  other. 

Eobert2  that  flexion  is  composed  of  two 
movements  ;  the  forearm  being  first  drawn 
up  to  the  humerus  by  the  triceps,  and 
then  flexed  by  the  action  of  the  biceps. 

I  append  drawings  from  a  case  in  which  I 
excised  both  elbow-joints  of  a  child  aged  five, 
four  years  since.3  The  drawings  show  the 
amount  of  motion  obtained  in  a  perfectly  suc- 
cessful case  by  the  old  method,  and  they 
prove  that  when  the  preservation  of  perios- 
teum is  quite  disregarded,  the  same  extent 
and  freedom  of  motion  may  be  obtained  as 
Dr.  Hiieter  (above  quoted)  appears  to  believe 
to  be  peculiar  to  the  subperiosteal  operation. 
Mr.  Syme's  case  also  s1iom-s  that  considerable 
reproduction  of  bone  may  ensue,  by  growth 
from  the  sections,  irrespective  of  periosteal 
reproduction.  These  facts,  together  with  the 
obvious  and  proved  inconvenience  of  super- 

1  Notes  of  the  dissections  of  several  cases, 
after  successful  excision  of  the  elbow,  may  be 
found  in  Wagner  On  Repair  after  Resection — 
translated  by  the  writer  for  the  New  Syden- 
ham Society,  1860. 

2  Gazette  des  Hdp.,  Nov.  20,  1858. 

3  Clin.  Soc.  Trans.,  vol.  i.,  p.  143. 
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Fig;  630. 


The  excised  elbow  in  extreme  flexion.    It  will  be  noticed  that  this  motion  is  more  extensive  than  in  the 
natural  joint,  the  hand  being  laid  flat  on  the  shoulder. 

Fig.  631. 


The  excised  elbow  in  extreme  extension. 


abundant  bony  reproduction  in  this  opera- 
tion, tend  still  further  to  make  us  hesitate  in 
admitting,  without,  further  experience,  the 
advantages  of  the  suh-periosteal  method. 

Osseous  ankylosis  ought  very  rarely  to 
occur.  If  the  ulnar  nerve  be  injured,  a 
good  deal  of  wasting  of  the  muscles  and 
loss  of  motion  has  been  observed  to  fol- 
low, aud  that  even  in  parts  not  supplied 
by  the  injured  nerve ;  aud  this  fact  should 
make  the  operator  careful  to  avoid  the 
nerve.  On  the  other  hand,  cases  have 
occurred  to  the  most  experienced  opera- 
tors, in  which  the  nerve  was  wounded ; 
and  one  is  on  record  in  which  it  re-united, 
and  no  loss  of  motion  or  other  ill  conse- 
quence followed.1    If  the  patient  recover, 


1  Syme  On  the  Excision  of  Diseased  Joints, 
1831,  case  viii.,  pp.  88-94. 


but  with  disease  persisting  or  recurring 
in  the  ends  of  the  bones,  the  question  of 
again  excising  the  diseased  portions  will 
occur.  If  necrosis  be  present,  no  doubt 
can  exist  of  the  propriety  of  removing  the 
dead  portions,  should  they  be  loose  ;  but 
if  the  exposed  parts  of  the  bone  be  fixed, 
or  if  the  disease  be  caries  rather  than  ne- 
crosis, no  operation  should  be  performed 
while  the  functions  of  the  member  appear 
to  be  improving.  When  this  is .  not  the 
case,  it  is  right  to  try  once  more  to  remove 
the  diseased  bone  before  sacrificing  the 
arm.  Even  a  third  such  attempt  has  been 
made,  and,  as  it  is  said,  with  good  results. 
Excision  of  the  elbow  is  usually  con- 
sidered, and  in  all  probability  correctly, 
as  a  more  formidable  operation  in  respect 
of  mortality  than  amputation  of  the  arm  ; 
but  no  data  exist,  as  far  as  I  am  aware, 


214 


ON    EXCISION    OF    BONES    AND    JOINTS. 


for  a  correct  comparison  between  the  two. 
In  Dr.  Hodges'  work  there  is  a  table  of 
119  cases,  principally  from  the  journals 
and  other  published  sources  ;  of  these,  15 
died  ;  and  in  15  others  amputation  was 
performed.  In  the  great  majority  of  the 
cases  which  survived,  the  usefulness  of  the 
limb  was  proved  by  the  patient  being 
able  to  resume  his  ordinary  avocations  ; 
but  the  details  as  to  the  extent  and  kind 
of  motions  which  resulted  are  not  exact. 

In  the  essays  on  Injuries  of  the 
Upper  Extremity  and  Gunshot 
Wounds  the  reader  will  find  the  indica- 
tions for  amputation,  excision,  or  entire 
preservation  of  the  limb,  in  cases  of  in- 
jury. In  cases  of  ankylosis  of  the  elbow 
excision  is  rarely  required,  although 
where  true  bony  anyklosis  has  occurred  in 
a  bad  position,  excision  may  be  performed 
if  the  patient  wishes  it ;  but  in  bony  anky- 
losis in  the  flexed  position,  and  in  all  cases 
of  soft  ankylosis,  this  operation  is  inadmis- 
sible. The  former  ought  to  be  let  alone  ; 
the  latter  are  under  the  control  of  the  me- 
thods described  in  the  essay  on  Ortho- 
paedic Surgery.  In  cases  of  disease  of 
the  bones  of  the  elbow  excision  is  the  ope- 
ration which  should  be  adopted,  except 
under  special  circumstances  necessitating 
amputation,  such  as  unusual  extent  of 
implication  of  the  bones,  advanced  age, 
great  debility,  or  constitutional  affection. 
But  the  rarity  of  such  circumstances  is 
shown  by  the  fact,  that  Mr.  Bryant's 
collection  of  300  amputations1  only  in- 
cludes 10  in  which  the  arm  was  amputa- 
tated  for  disease  of  all  kinds.  So  that 
excision  of  the  elbow  is  the  operation  al- 
most universally  resorted .  to  in  cases  of 
incurable  disease  of  that  joint. 

[It  may  be  well  to  add  a  few  words  here 
in  regard  to  excisions  of  the  elbow-joint 
in  cases  of  injury.  Such  admirable  results 
have  been  obtained  in  a  number  of  cases 
in  my  own  experience,  that  I  should  not 
hesitate  to  substitute  this  operation  for 
that  of  amputation,  if  the  great  vessels 
were  intact.  In  the  case  figured  on  p. 
879,  Vol.  I.,  for  example,  it  is  very  possi- 
ble that  a  useful  limb  might  have  been 
obtained  in  this  way.] 

Exvision  of  the  wrist. — The  operation  of 
excision  of  the  wrist  has  been  entirety 
modified  since  the  first  edition  of  this  work, 
in  consequence  of  the  labors  of  Professor 
Lister,  of  Edinburgh,  published  some 
years  since  in  the  Lancet.  He  has  shown 
that  the  failures,  to  which  the  old  meth- 
ods of  performing  this  operation  usually 
led,  were  due  in  all  probability  to  two 
chief  causes,  viz.  :  (1)  a  portion  of  the 
diseased  articular  strictures  having  been 
left   behind,  and  (2)  the  tendons  having 

1  Med.-Chir.  Trans.,  vol.  xlii. 


been  injured.  In  order  to  avoid  the  for- 
mer, it  is  necessary  to  remove  all  the  bony 
and  cartilaginous  structures  which  enter 
into  the  formation  of  the  wrist-joint  itself, 
and  of  all  the  carpal  joints  ;  viz.,  the  ends 
of  the  radius  and  ulna  (which  must  be  di- 
vided at  a  level  above  the  joint  between 
those  bones),  all  the  carpal  bones,  and  all 
the  articulating  surfaces  of  the  metacar- 
pal bones.  In  order  to  avoid  the  second 
cause  of  failure,  the  operation  must  be 
performed  through  two  very  free  lateral 
incisions,  the  tendons  being  carefully 
separated  from  the  bones  and  raised  by 
gradual  strokes  of  the  knife  with  as  little 
violence  as  possible.  Eor  this  purpose  an 
incision  is  made  commencing  -in  front  over 
the  second  metacarpal  bone  internal  to 
the  tendon  of  the  extensor  secuudi  inter- 
nodii  pollicis,  and  running  along  the  back 
of  the  carpus,  internal  to  the  same  ten- 
don, as  high  as  the  base  of  the  styloid 
process  of  the  radius.  The  soft  parts, 
including  the  extensor  secundi  internodii, 
and  the  radial  artery,  being  cautiously  de- 
tached from  the  bones  external  to  this 
incision,  and  the  tendons  of  the  radial 
extensors  of  the  wrist  being  also  severed 
from  their  attachments,  the  external 
bones  of  the  carpus  will  be  exposed. 
When  this  has  been  done  sufficiently,  the 
next  step  is  to  sever  the  trapezium  from 


Diagram  of  the  excision  of  the  wrist  (after  Lister). 
A,  the  radial  artery.  B,  tendon  of  the  extensor  secun- 
di internodii  pollicis.  c,  indicator.  D,  Ext.  comra. 
digitorum.  E,  Ext.  min.  dig.  F,  Ext.  prim.  int.  pol. 
a,  Ext.  oss.  met.  pol.  h  i,  Ext.  carp.  rad.  long,  and 
brev.    k,  Ext.  carp.  uln.    i  l,  line  of  radial  incision. 

the  other  bones  with  cutting  pliers,  in 
order  to  facilitate  the  removal  of  the 
latter,  which  should  be  done  as  freely  as 
is  found  convenient.  The  operator  now 
turns  to  the  ulnar  side  of  the  incision  and 
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cleans  up  the  carpal  and  metacarpal  bones 
as  much  as  can  be  done  easily.  The  ulnar 
incision  is  now  made.  It  should  be  very 
free,  extending  from  about  two  inches 
above  the  styloid  process  down  to  the 
middle  of  the  fifth  metacarpal  bone,  and 
lying  near  the  anterior  edge  of  the  ulna. 
The  dorsal  line  of  this  incision  is  then 
raised  along  with  the  tendon  of  the  exten- 
sor carpi  ulnaris,  which  should  not  be  iso- 
lated from  the  skin  and  should  be  cut  as 
near  its  insertion  as  possible.  Then  the 
common  extensor  tendons  should  be  raised, 
and  the  whole  of  the  posterior  aspect  of 
the  carpus  denuded,  until  the  two  wounds 
communicate  quite  freely  together  ;  but 
the  radius  is  not  as  yet  cleaned.  The 
next  step  is  to  clean  the  anterior  aspect 
of  the  ulna  and  carpus,  in  doing  which 
the  pisiform  bone  and  the  hooked  process 
of  the  unciform  are  severed  from  the  rest 
of  the  carpus,  the  former  with  the  knife, 
the  latter  with  the  cutting  pliers.  In 
cleaning  the  anterior  aspect  of  the  carpus, 
care  must  be  taken  not  to  go  so  far  for- 
wards as  to  endanger  the  deep  palmar 
arch.  Now,  the  ligaments  of  the  internal 
Carpal  bones  being  sufficiently  divided, 
they  are  to  be  removed  with  blunt  bone 
forceps.  Next  the  end  of  the  ulna  is  made 
to  protrude  from  the  incision,  and  is  sawn 
off,  as  low  down  as  is  consistent  with  its 
condition,  but  in  any  case  above  its  radial 

Fig.  633. 


The  parts  removed  in  excision,  of  the  wrist  (after 
Lister). 

articulation.  The  end  of  the  radius  is 
then  cleaned  sufficiently  to  allow  of  its 
being  protruded  and  removed.  If  this 
can  be  clone  without  disturbing  the  ten- 
dons from  their  grooves,  it  is  far  better. 
If  the  level  of  the  section  is  below  the 
upper  part  of  the  cartilaginous  facet  for 
the  ulna,  the  remainder  of  the  cartilage 


must  be  cut  away  with  the  pliers.  The 
operator  next  attends  to  the  metacarpal 
bones  which  are  pushed  out  from  one  or 
the  other  incision  and  cut  off  with  the 
pliers  so  as  to  remove  the  whole  of  their 
cartilage-covered  portions.  The  trape- 
zium bone,  which  was  left  in  the  early 
stage  of  the  operation,  is  now  carefully 
dissected  out,  so  as  to  avoid  any  injury  to 
the  tendon  of  the  flexor  carpi  radialis  or 
to  the  radial  artery,  and  the  articular  sur- 
face of  the  first  metacarpal  bone  is  then 
exposed  and  removed.  Lastly,  the  carti- 
laginous portion  of  the  pisiform  bone  is 
taken  away  ;  but  the  non-articular  part 
is  left  behind  unless  it  is  diseased,  in  which 
case  it  should  be  removed  entire.  The 
same  remark  applies  to  the  hooked  process 
of  the  unciform. 

The  operation  is  one  of  the  most  te- 
dious and  difficult  in  surgery,  but  it  ap- 
pears to  me  to  give  very  satisfactory  re- 
sults, and  therefore  should,  I  think,  al- 
ways be  adopted  in  such  cases  as  are 
favorable  for  any  operation  at  all.  It  is 
advisable,  if  not  necessary,  to  put  on  the 
tourniquet  [or  to  use  the  Esmarch  appa- 
ratus] ;  so  that  the  view  of  the  parts 
should  not  be  obscured  by  the  blood.  It 
is  also  very  desirable  to  break  down  freely 
any  adhesions  which  the  tendons  may 
have  formed,  while  the  patient  is  under 
chloroform  previous  to  the  operation. 

No  tendons  are  divided  in  this  opera- 
tion except  the  extensors  of  the  wrist,  for 
the  flexor  carpi  radialis  is  inserted  lower 
down  than  the  point  at  which  the  meta- 
carpal bone  is  usually  divided. 

In  order  to  ensure  motion,  particularly 
in  the  fingers,  passive  movements  should 
be  performed  from  a  very  early  period 
after  the  operation.  For  this  purpose, 
Mr.  Lister  places  the  limb  on  a  splint  with 
the  palm  of  the  hand  raised  by  a  large 
wedge  of  cork,  fixed  below  it ;  so  that  the 
joints  of  the  fingers  can  be  moved  without 
taking  the  limb  off  the  apparatus.  Special 
arrangements  are  made  for  keeping  the 
splint  steady  and  for  preventing  displace- 
ment of  the  hand  to  either  side.  Careful 
and  methodical  passive  motion  should  be 
used  to  each  several  joint— to  those  of  the 
finger  and  thumb  almost  from  the  day  of 
operation,  and  to  the  wrist  as  soon  as  the 
parts  have  acquired  some  firmness,  each 
movement,  pronation  and  supination, 
flexion  and  extension,  abduction  and  ad- 
duction, being  separately  exercised  ;  and 
the  patient  should,  be  encouraged  to  make 
attempts  at  voluntary  motion  as  early  as 
possible.  In  order  to  exercise  the  fingers, 
the  portion  of  the  splint  which  supports 
them  may  be  removed  while  that  on  which 
the  wrist  is  received  is  still  left.  Finally, 
when  the  rigid  splint  is  left  off,  some  flex- 
ible support  is  still  to  be  worn  for  a  long 
time. 
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Partial  excisions  of  the  wrist  are,  I  believe, 
much  less  promising,  although  success  may 
be  obtained  in  some  cases,  especially  those  of 
traumatic  origin.  Thus  Mr.  West,  of  Bir- 
mingham, has  lately  published1  an  interest- 
ing account  of  two  cases,  in  one  of  which  he 
removed  the  ends  of  the  bones  of  the  forearm 
and  the  first  row  of  carpal  bones  for  a  disease 
of  traumatic  origin.  Exfoliation  occurred 
from  the  carpal  bones  which  had  been  left 
behind,  and  the  patient  recovered  with  a 
moderately  useful  hand.  In  the  second  case, 
one  of  rheumatic  disease,  an  abscess  had 
formed  in  the  lower  end  of  the  radius  ;  only 
the  radius  was  excised.  The  patient  recov- 
ered, with  the  powers  of  writing  and  of  lifting 
heavy  weights. 

The  operation  of  excising  the  wrist, 
whether  totally  or  partially,  is  one  which 
I  think  is  seldom  advisable,  at  least  judg- 
ing from  my  own  experience,  for,  though 
anxious  to  test  the  value  of  the  opera- 
tion, I  have  found  only  one  opportunity 
in  six  years  in  which  I  thought  myself 
justified  in  doing  so.  The  results  in  that 
case  were  satisfactory.  Nor  have  I  seen 
more  than  one  or  two  instances  4*1  the 
practice  of  my  colleagues  at  St.  George's 
Hospital.  In  spite  of  the  success  of  the 
practice  followed  by  Mr.  West,  I  have  a 
strong  preference  for  total  over  partial 
excision.  But  I  have  no  hesitation  in 
saying  that  these  remarks  are  only  meant 
to  apply  to  the  comparison  between  exci- 
sion and  the  expectant  treatment.  Many 
cases,  I  believe,  will  terminate  quite  as 
well  if  judiciously  treated  by  incisions 
when  necessary,  the  removal  of  portions 
of  bone  as  they  become  loose,  and,  above 
all,  the  constant  and  persevering  use  of 
passive  motion  to  the  lingers,  as  if  exci- 
sion be  practised,  and  without  the  risk  of 
operation.  But  if  the  comparison  be 
made  with  amputation,  the  removal  of 
diseased  parts  being  plainly  necessaiy, 
then  the  importance  of  preserving  the 
hand  and  fingers,  even  if  much  mutilated, 
is  so  great  that  excision  is  the  operation 
which  should  in  all  cases  be  first  discussed, 
and  amputation  should  not  be  performed 
unless  the  less  radical  proceeding  is  abso- 
lutely contra-indicated. 

Excision  of  single  bones  of  the  hand. — 
The  excision  of  some  of  the  bones  of  the 
hand  may  be  practised  with  advantage, 
especially  if  the  tendons  are  unaffected 
and  can  be  secured  from  injury  in  the  op- 
eration. It  is  of  especial  importance  to 
preserve  the  thumb  by  the  timely  excision 
of  its  metacarpal  bone  or  first  phalanx 
when  universally  diseased  ;  and  the  bene- 
fit of  respecting  the  diseased  portion,  and 
leaving  the  articulating  head,  is  of  course 

'  Dublin  Quarterly  Journal  of  Med.  Sci., 
February,  1870. 


still  greater.  If  the  periosteum  can  be 
spared,  there  will  be  in  all  probability  a 
more  firm  union  between  the  severed  ends 
of  the  old  bone,  in  consequence  of  the 
production  of  osseous  granules,  or  even 
larger  pieces  of  bone,  in  the  cicatrix.  It 
is  of  little  use  to  remove  the  phalanges  of 
the  fingers  (except  those  of  the  terminal 
row),  unless  in  a  few  cases  where  they  are 
necrosed  and  loose,  for  the  formal  exci- 
sion of  these  bones  would  almost  inva- 
riably leave  a  useless  finger.  But  occa- 
sionally, especially  when  the  extensor 
tendons  can  be  spared,  the  metacarpal 
bones  may  be  made  the  subjects  of  opera- 
tion ;  and  here,  as  well  as  in  the  thumb,  it 
is  of  much  importance,  if  the  extent  of 
the  disease  allows  it,  not  to  open  either 
joint,  particularly  the  phalangeal. 

No  precise  directions  are  necessary  for 
such  operations,  which  consist  merely  in 
exposing  the  diseased  bone  on  its  dorsal 
aspect,  scraping  off  from  it  all  the  soft 
parts,  including  the  periosteum  if  possible, 
dividing  the  bone  with  cutting  forceps 
(the  extensor  tendon  being  held  out  of 
the  way),  then  seizing  the  divided  end 
with  the  lion-forceps,  cleaning  the  bone 
on  the  lower  surface,  with  much  care  not 
to  dip  the  point  of  the  knife  into  the 
palm,  and  finally,  when  the  limit  of  the 
disease  is  reached,  nipping  off  the  bone. 
If  the  extensor  tendon  has  been  unavoid- 
ably severed,  the  finger  must  be  carefully 
supported  on  a  splint  till  this  has  re- 
united. In  case  of  disease  of  the  two 
middle  metacarpal  bones,  it  will  be  better 
to  remove  the  diseased  portions  with  a 
small  chisel ;  and  this  plan  is  preferred 
by  many  surgeons  in  the  other  metacar- 
pal bones  also,  in  order  to  preserve  the 
periosteum. 

Excision  of  the  hip  is  an  operation,  of 
the  value  of  which  the  most  widelj7  differ- 
ing estimates  have  been  formed  by  differ- 
ent surgeons.  Nor  is  this  surprising, 
when  it  is  considered  that  the  disease  for 
which  it  is  usually  undertaken  is  accom- 
panied by  exhausting  and  long-continued 
suppuration,  rendering  the  prospects  of 
surgical  operation  unfavorable  ;  while,  on 
the  other  hand,  spontaneous  recovery  is 
so  common  that  it  is  impossible  in  any 
case  which  gets  well  after  operation  to 
affirm  with  "certainty  that  the  natural 
cure  was  impossible.  The  operation  is 
performed  on  account  of  punshot  wound 
or  in  advanced  "  strumous"  disease,  ac- 
companied by  abscess,  where  the  patient 
seems  in  danger  of  dying  of  hectic,  and 
the  ulceration  of  the  bone  is  judged  to  be 
incurable.  The  hip-joint  ought  never  to 
be.  excised  on  account  of  deformity  from 
ankylosis,  although  it  may  be  advisable 
in  appropriate  cases  to  divide-the  neck  of 
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the  femur,  or  even  perhaps  to  cut  a 
wedge-shaped  piece  out  of  it.1  The  ope- 
ration of  excising  the  hip,  as  it  is  com- 
monly spoken  of,  means  merely  the  re- 
moval of  the  head  of  the  femur  :  hut  the 
acetabulum  may  also  be  removed,  if  it  be 
thought  necessary.  The  operation  dilfers 
considerably  in  difficulty,  according  as 
the  head  of  the  bone  is  or  is  not  in  the 
acetabulum,  and  according  as  the  sur- 
geon does  or  does  not  require  to  obtain 
access  to  that  cavity  in  order  to  remove 
its  floor.  In  most  cases  of  chronic  disease 
the  head  of  the  bone  has  undergone  that 
process  of  displacement  usually,  though 
not  very  accurately,  spoken  of  as  disloca- 
tion—i.e.,  the  lip  of  the  acetabulum  has 
been  ulcerated  or  absorbed,  and  the  head 
of  the  bone  (also  altered  in  shape  from 
ulceration)  lies  partly  on  the  dorsum  ilii, 
partly  on  the  edge  of  the  expanded  ace- 
tabulum, and  is  very  probably  covered  by 
few  if  any  muscular  fibres.  In  fact,  in 
cases  of  old-standing  hip  disease,  the 
muscles  have  become  atrophied  from  dis- 
use, and  the  ligaments  also  have  in  a 
great  measure  disappeared.  All  that  is 
necessary  in  the  operation  is  to  make  an 
incision  of  sufficient  length  over  the 
prominence  of  the  bone,  running  some- 
what behind  the  trochanter,  and,  having 
exposed  the  head  of  the  bone,  to  saw  it 
off  at  such  a  level  as  the  extent  of  the 
disease  seems  to  indicate.  When,  how- 
ever, the  head  of  the  bone  remains  in  the 
joint,  and  the  ligaments  are  entire,  as  is 
the  case  generally  in  excision  for  injury, 
and  in  many  of  those  for  disease,  the 
operation  is  not  quite  so  simple  ;  and  it 
becomes  still  more  difficult  if  the  neck  of 
the  bone  is  fractured,  so  that  the  surgeon 
cannot  get  any  purchase  upon  the  head 
to  turn  it  out  of  the  acetabulum.  In  such 
cases  an  incision  must  be  made,  running 
behind  and  parallel  to  the  posterior 
border  of  the  trochanter,  and  long  enough 
to  admit  of  free  access  to  the  joint.  The 
length  will  of  course  vary  according  to 
the  size  of  the  huttock,  but  it  may  be 
stated  in  general  terms  that  the-  incision 
should  commence  near  the  junction  of  the 
trochanter  and  the  shaft,  and  should 
curve    (with    its    convexity    backwards) 

1  I  once  saw  a  case  in  which  the  hip  was 
fixed  in  acute  flexion.  The  symptons  induced 
the  surgeon  in  charge  of  the  case  to  perform 
an  exploratory  operation ;  hut  on  cutting 
down,  the  joint  was  found  free  from  active 
disease,  but  ankylosed.  The  neck  of  the  fe- 
mur was  sawn  through,  and  the  thigh  placed 
on  a  straight  splint.  The  patient  (a  child)  re- 
covered, with  a  straight  and  useful  limb.  In 
such  cases  a  subcutaneous  operation  similar  to 
that  practised  by  Professor  Gross  on  the  knee, 
would  probably  in  most  cases  be  the  safest. 
(See  Orthopaedic  Surgery.) 
TOL.  III.— 15 


round  the  prominent  upper  border  of  that 
process.  By  cutting  now  along  the  neck 
of  the  femur,  the  situation  of  the  joint 
may  be  accurately  ascertained,  if  it  has 
been  hidden  by  swelling  from  disease  or 
injury  ;  and,  this  having  been  done,  the 
parts  may  be  divided  from  within  out- 
wards in  any  direction  which  may  seem 
convenient  (according  to  the  presence  of 
wounds,  etc. ),  so  as  to  render  the  ex- 
ternal incisions  crucial  or  T-shaped. 
The  flaps  are  now  to  be  reflected.  If  the 
neck  of  the  femur  is  fractured,  the  frac- 
tured part  is  to  be  seized  with  the  lion- 
forceps,  and  cleared  up  to  the  head  and 

Fis.  634. 


Excision  of  the  hip.  (From  a  case  in  -which  the 
whole  floor  of  the  acetabulum,  as  well  as  the  head  of 
the  femur,  had  heen  removed  several  years  previous- 
ly.) To  show  the  position  of  the  wound,  the  amount 
of  shortening,  and  the  wasting  of  the  limb  operated  on. 


round  it,  and  so  removed.  Search  should 
then  he  made  for  shots,  foreign  bodies, 
fragments  of  bone,  etc.  If,  on  the  other 
hand,  the  neck  of  the  bone  is  entire,  and 
sufficiently  strong  to  bear  the  requisite 
force,  it  may  be  more  convenient  to  turn 
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out  the  head  of  the  hone,"  and  divide  the 
ligaments,  as  in  ordinary  exarticulation  ; 
otherwise  the  neck  may  he  cut  through 
with  a  keyhole-saw.  This  instrument 
should  always  be  at  hand,  together  with 
a  trephine,  elevator,  gouge,  etc.,  for  re- 
moving impacted  foreign  bodies,  or  for 
clearing  the  acetabulum.  In  many  cases 
the  director,  mounted  on  a  handle,  shown 
in  fig.  609,  is  very  useful.  I  think  it 
better,  whenever  the  disease  does  not  ex- 
tend very  low  down,  to  preserve  at  any 
rate  a  portion  of  the  trochanter. 

Thus  far  we  have  spoken  only  of  the 
removal  or  decapitation  of  the  head  of  the 


femur  ;  but  since  the  acetabulum  is  freely 
exposed  in  this  operation,  it  is  possible  to 
carry  it  further,  and  remove  part,  or  the 
whole,  of  the  floor  of  that  cavity  ;  and 
this  has  been  often  done  with  success. 

In  Mr.  Barwell's  treatise  on  Disease  of  the 
Joints,  p.  444,  the  reader  will  find  an  inter- 
esting account  of  a  case  in  which  Mr.  Hancock 
removed  the  whole  of  the  floor  of  the  acetabu- 
lum, together  with  the  head  of  the  femur  ; 
and  where,  on  the  death  of  the  patient,  nine- 
teen months  after  the  operation  (his  limb  hav- 
ing been  useful  in  the  mean  time,  although 
some  disease  still  existed  in  the  bones),  an 
opportunity  of  dissecting  the  parts  was  pre- 


Fkr.  635. 


From  the  same  case  of  successful  excision  of  the  hip,  showing  the  amount  of  flexion  obtained. 


sented.  Mr.  Erichsen  removed  not  only  the 
whole  floor  of  the  acetabulum,  but  also  the 
ramus  of  the  pubes  and  ischium,  with  part 
of  the  tuberosity  of  the  ischium  and  a  portion 
of  the  dorsum  ilii ;  and  reports  that  the  pa- 
tient had  a  useful  limb.1  I  have  obtained  a 
very  perfect  result  in  a  case  from  which  the 

»  Science  and  Art  of  Surgery,  5th  ed.,  vol. 
ii.,  p.  241. 


annexed  figs.  (634-37)  were  taken,  where  I 
removed  the  whole  floor  of  the  acetabulum. 
It  is  rather  inaccurate  in  such  cases  to  say 
that  the  operator  has  penetrated  into  the  pel- 
vis. A  strong  fascia  still  separates  the  wound 
from  all  contact  with  the  viscera  or  their  cel- 
lular connections. 

The  statistics  of  this  operation  arc  of 
little  real  A-alue,  nor  are  they  of  the  same 
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importance  as  in  those  excisions  where 
the  question  lies  between  the  removal  of 
a  joint  and  of  a  whole  limb.     The  rate  of 

Fig.  636. 


Prom  the  same  case  of  successful  excision  of  the  hip 
showing  the  amount  of  adduction  obtained. 

mortality  is  extremely  high  ;  so  that  out 
of  111  cases  collected  by  Dr.  Hodges,1  in 
which  the  result  was  known,  56  recovered  | 
"with  more  or  less  useful  limbs,"  53  died 
of  the  combined  effects  of  the  operation 
and  the  previous  disease,  and  in  the  re- 
maining two  cases  amputation  was  per- 
formed. But  it  is  impossible  to  deduce 
any  exact  conclusion  from  such  facts  as 
these ;  since,  without  a  personal  knowl- 
edge of  each  case,  no  opinion  as  to  the 
probability  of  recovery  without  operation 
can  be  formed.  Possibly,  more  reliable 
conclusions  as  to  the  average  mortality  of 
operations  may  be  deduced  from  the  ex- 

1  Op.  cit.,  p.  116. 


perience  of  individual  operators,  though 
here  again  there  are  many  sources  of 
fallacy.  In  my  own  practice,  as  stated  in 
a  work  on  the  Surgical  Treatment 
of  Children's  Diseases,  out  of  19  cases 
(all  children)  0  died  from  the  direct 
effects  of  the  operation  (in  one  case 
after  amputation) ;  1  died  after  the 
operation  from  the  previous  effects  of 
the  disease ;  1  died  of  independent 
disease  some  time  after  recovery 
from  amputation  ;  2  recovered  from 
the  operation  but  not  from  the  dis- 
ease, and  died  a  long  while  after- 
wards ;  2  were  little,  if  at  all,  bene- 
fited ;  1  (twice  excised)  was  doubtful ; 
3  had  useful  limbs,  but  with  sinuses  ;l 
3  recovered  completely.  In  Dr. 
Cheever's  essay  on  "Excision  of 
Joints,"  in  the  Reports  of  the  Boston 
Hospital,  1870,  are  notes  of  11  cases 
under  the  care  of  himself  and  his 
colleagues.  Two  of  them  were  adults, 
and  both  died;  of  the  remaining  9, 
2  died  from  tuberculosis,  1  had  as  yet 
a  useless  limb,  like  chronic  hip-dis- 
ease; 3  had  useful  limbs,  but  with 
sinuses  ;  1  had  a  good  limb,  but  was 
lost  sight  of;  2  had  recovered  com- 
pletely. 

Excision  of  the  hip  for  injury  is  a 
far  more  formidable  operation  than 
for  disease.  For  this  there  are  several 
reasons.  The  shock  of  all  primary 
operations  is  great,  and  their  mortal- 
ity very  high  ;  nor  are  secondary  ope- 
rations after  injury  much  more  favor- 
able. In  the  hip-joint  the  operation 
of  excision  for  disease  is  very  fatal 
in  adult  life,  and  it  is  only  adults 
who,  as  a  rule,  are  operated  on  for 
injury  ;  and  then  again  a  compound 
fracture  laying  open  the  hip-joint  is 
in  itself  a  very  severe  shock,  to  which 
that  of  the  operation  is  to  be  super- 
added. Hence  we  cannot  wonder 
that  the  records  of  this  operation 
should  present  an  appalling  death- 
'  .  rate.  But  then  excision  is  only  per- 
formed in  gunshot  injuries  of  the 
joint ;  and  in  these  cases  primary  ampu- 
tation is  almost  uniformly  fatal,2  while  the 
expectant  treatment  can  hardly  be  said  to 
be  much  more  promising.3 

In  the  essay  on  Gunshot  Wounds,  it  has 
been  stated  that  out  of  eleven  cases  operated 
on  in  the  Crimea,  in  Schleswig-Holstein,  and 

1  Some,  if  not  all,  of  these  have  since  re- 
covered. 

2  See  Gunshot  Wounds. 

3  In  the  report  referred  to  in  the  test,  Sur- 
geon Otis,  U.  S.  A.,  writes:  "I  continue  to 
share  the  convictions  of  Guthrie  and  the  el- 
der authors  as  to  the  uniform  fatality  of  such 
injuries  when  abandoned  to  the  resources  of 
nature." 
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Fig.  637. 


From  the  same  ease,  showing  the  amount  of  abduction. 


in  the  Italian  war  of  1859,  only  two  patients 
survived,  and  one  of  these  after  amputation. 
Reference  was  also  made  to  the  experience  of 
the  American  Civil  War ;  hut  as  that  refer- 
ence was  necessarily  imperfect,  since  the  offi- 
cial documents  had  not  then  heen  completed, 
I  think  it  would  be  useful  to  insert  the  fol- 
lowing summary  of  Dr.  Otis's  official  report 
on  the  subject  of  excision  of  the  hip-joint  for 
gunshot  injury,  for  which  I  am  indebted  to 
Mr.  Longmore's  kindness.1  The  whole  num- 
ber of  excisions  of  the  hip-joint  for  gunshot 
injury  known  to  have  occurred  during  the 
American  war  was  63, — 48  in  the  Federal  and 
15  in  the  Confederate  armies.  32  of  these 
were  primary,  ?'.  e.,  performed  within  24 
hours  of  the  injury  ;  22  "intermediate-,"  i.  e., 

'  The  facts   are   abridged   from  the   Brit. 
Med.  Journ.,  October  23,  1869. 


from  2  to  28  days  after  ;  and  the  remaining  9 
"secondary;"  the  shortest  interval  being  33 
days,  the  longest  nearly  7  months.  Out  of 
the  32  primary  operations,  2  recovered,  show- 
ing a  death-rate  of  93.75  per  cent.  ;  2  out  of 
the  22  intermediate — 90.9  per  cent. ;  and  1 
out  of  the  9  secondary ;'  on  the  whole,  5  re- 
coveries in  63  cases;  deaths,  92.1  per  cent. 
Doubtless,  the  mortality  is  very  high ;  but 
viewing  the  almost  necessarily  fatal  character 
of  the  injury,  these  results  may  be  pronounced 
satisfactory  ;  and  may  at  any  rate  encourage 
a  repetition  of  such  attempts.  In  civil  life 
the  opportunity  rarely  happens  ;  but  I  re- 
member seeing  one  case  tinder  the  care  of  a 
former   colleague   at   St.    George's   Hospital, 

1  Another   successful   secondary  operation 
is  noticed  in  the  report  as  having  occurred  ' 
New  Mexico  in  June.  1868. 
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where  I  regretted  that  the  operation  was  not  J 
tried.  The  patient,  a  young  man,  in  drag- 
ging his  gun  through  a  hedge,  had  lodged 
the  charge  in  the  hip-joint,  the  neck  of  the 
femur  having  been  cut  cleanly  across,  lie 
died  a  few  days  afterwards  from  the  effects  of 
inflammation  and  abscess  in  the  joint.  The 
pelvis  was  uninjured. 

The  average  duration  of  treatment  in 
those  of  Dr.  Hodges'  cases  in  which  the 
point  was  noted  (49  in  number)  was  230 
days.  The  high  mortality  and  the  very 
protracted  period  of  convalescence  cer- 
tainly show  that,  even  in  many  of  those 
severe  cases  of  hip-disease  which  alone 
are  selected  for  this  operation,  the  pa- 
tient's prospects  are  not  materially  im- 
proved by  it,  although  it  must  be  allowed 
Ihat  the  concurrent  testimony  in  its  favor 
of  many  eminent  surgeons,  who  have  had 
ample  opportunities  of  watching  its  effects, 
justify  a  resort  to  it  in  cases  which  seem 
otherwise  hopeless.  The  immediate  ef- 
fects of  the  operation  arc  not  often  fatal, 
and  it  is,  to  say  the  least,  extremely  prob- 
able that  where  there  is  great  and  ex- 
hausting pain  from  pressure  of  the  dis- 
eased bones  on  one  another,  the  operation 
may  save  life.  The  greatest  care,  how- 
ever, should  be  bestowed  on  the  diagnosis 
of  any  case  in  which  excision  is  contem- 
plated. There  are  few  instances  of  ad- 
vanced hip-disease  in  which  'the  external 
surface  of  the  pelvis  is  not  more  or  less 
involved.  This  fact  (which  may  be  judged 
of  p  irtly  by  the  direction  of  sinuses,  partly 
by  the  grating  sensation  elicited  by  pas- 
sive motion  under  chloroform)  is  an  un- 
favorable symptom,  but  forms  no  insuper- 
able objection  to  the  proceeding. 

Abscess  communicating  with  the  inte- 
rior of  the  pelvis  near  the  joint  is  a  still 
more  discouraging .  symptom.  It  ought 
not  perhaps  to  be  stated  absolutely  (as 
was  done  in  the  first  edition  of  this  essajf) 
that  it  ought  to  forbid  the  attempt  to  ex- 
cise the  joint,  since  it  is  possible  that,  by 
removing  the  floor  of  the  acetabulum,  a 
sufficient  exit  will  be  provided  for  the 
matter.1  But  even  then  the  removal  of 
the  whole  of  the  diseased  bone  is  very 
improbable,  and  the  operation  must  be 
allowed  to  be  very  unlikely  to  succeed. 
Abscess  communicating  with  remoter 
parts  of  the  pelvis,  or  extensive  disease  of 
the  femur,  or  the  presence  of  other  stru- 

1  Mr.  H.  Lee  has  related  a  very  interesting 
case  in  which  excision  of  the  hip  was  at- 
tempted ;  but  as  the  disease  in  the  femur  was 

i    found  too   extensive,    amputation  was   per 

i  formed.  There  was  a  large  pelvic  abscess, 
which  was  laid  open  by  freely  removing  the 

1  diseased  bone  forming  the  floor  of  the  acetabu- 
lum.    The  patient,  a  boy  aged  fourteen,  rap- 

'  idly  recovered.  (St.  George's  Hospital  Re- 
ports, vol.  i.,  p.  149.) 


mous  affections,  ought  certainly  to  forbid 
the  attempt. 

Adult  age  is  a  serious  contra-indication 
to  excision  of  the  hip.  A  few  cases  of  re- 
coveries after  the  age  of  20  are  on  record  ; 
but  as  a  general  rule  the  operation  should 
be  conlined  to  childhood.  In  one  of  the 
successful  cases  in  adult  life  the  operation 
was  performed  for  chronic  osteo-arthritis. 

The  purport  of  these  indications  and 
contra-indications  appears  to  be  that  ex- 
cision ought  never  to  be  attempted  except 
in  childhood  or  youth,  and  never  unless, 
with  disease  still  progressing,  the  joint- 
surfaces  are  hopelessly  displaced  (a  very 
rare  occurrence),  or  the  surgeon,  on  a 
careful  review  of  all  the  symptoms,  has 
strong  reasons  for  concluding  that  natural 
recovery  is  impossible.  When  the  opera- 
tion is  once  decided  upon,  it  should  not 
be  delayed  till  the  patient's  health  has 
given  way,  but  should  be  performed  at 
once. 

The  recovery  after  excision  of  the  hip- 
joint  is  very  complete,  as  far  as  the  move- 
ments of  the  limb  are  concerned,  though 
the  shortening  is  generally,  I  think, 
greater  than  after  the  spontaneous  cure. 
The  preceding  figures  (034-637)  were 
taken  from  a  lad  in  whom  I  excised  the 
hip  about  five  years  ago,  having  removed 


The  hip-joint  after  successful  excision,  showing  the 
ligamentous  cord  by  which  the  stump  of  the  femur  is 
united  to  the  pelvis. 

the  floor  of  the  acetabulum  so  freely  that 
three  fingers  could  be  passed  through  it. 
Every  movement  of  the  limb  is  perfectly 
free,  and  almost  as  extensive  as  in  the 
natural  condition. 

Bony  aukylosis  very  rarely  takes  place. 
I  have  never  seen  it.  The  annexed  illus- 
trations (figs.  638-640),  taken  from  a  case 
where  I  had  excised  the  hip  successfully 
in  a  patient'  who  died  of  another  disease, 
show  the  usual  condition  of  parts.  They 
correspond  closely  with  the  state  of  things 
in  an  interesting  preparation  in  the 
Museum  of  the  Eoyal  College  of  Surgeons, 
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taken  from  the  patient,  in  whom  the 
operation  was  first  performed,  by  Mr. 
White. 

Fig.   G39. 


From  the  same  case,  showing  the  inner  openings  of 
two  old  sinuses  leading  through  the  acetabulum  ;  their 
juter  ends  are  marked  by  the  bristles  in  fig.  638. 


Another  view  of  the  same  preparation,  showing  the 
end  of  the  femur  drawu  up  into  the  (enlarged)  acetab- 
ulum by  the  tendon  of  the  psoas. 

Excision  of  the  knee  has  been  practised 
more  frequently  than  that  of  any  other 
joint,  except  the  elbow  ;  but  the  opinions 
of  surgeons  are  by  no  means  so  unani- 
mous on  the  former  subject  as  they  are 
on  the  latter  ;  for  whereas  no  one  denies 
that  amputation  of  the  arm  should  only 
be  resorted  to  in  exceptional  cases  of  dis- 
ease and  injury  of  the  elbow,  many  hos- 
pital surgeons,  in  this  city  at  any  rate, 
think  that  amputation  is  advisable  in  the 
majority  of  the  affections  of  the  knee. 
There  are  many  reasons  why  excision 
should  be  less  successful  in  the  knee  than 
in  the  elbow.  Firm  bony  ankylosis  is 
required  in  the  lower  extremity  ;  the 
treatment  involves  many  weeks  of  strict 


confinement  to  one  position  ;  the  surfaces 
of  bone  sawn  through  are  very  large  ;  the 
cavity  of  the  wound  is  badly  situated  for 
union  ;  the  epiphyseal  lines  are  near,  and 
if  trenched  upon  in  young  subjects,  the 
growth  of  the  limb  will,  in  all  probability, 
be  checked  ;  the  operation  is  more  severe 
than  excision  of  the  elbow  ;  and,  finally, 
the  advantage  of  preserving  the  foot, 
although  considerable,  is  far  less  than 
that  of  retaining  the  hand.  It  is  not 
likely,  therefore,  that  this  operation  will 
ever  come  into  such  favor  as  that  on  the 
elbow ;  still,  though  it  has  been  vehe- 
mently decried,  and  though  its  general 
adoption  has  possibly  been  equally  re- 
tarded by  its  having  been  vehemently 
overpraised,  it  will  always  hold  a  place 
among  the  resources  of  operative  surgery 
for  the  treatment  of  appropriate  cases. 

The  acceptance  which  this  operation 
has  met  with  is  not  due  to  its  lower  rate 
of  mortality.  It  has  been  clearly  shown 
by  the  statistics  collected  by  Dr.  Hodges,1 
that  in  general  practice  the  mortality  has 
been  about  one-third  ;  a  far  higher  ave- 
rage than  that  after  amputation  at  the 
lower  third  of  the  thigh  for  chronic  dis- 
ease of  the  knee  ;  and  from  what  I  can 
learn  of  the  statistics  of  metropolitan  hos- 
pital practice,  I  believe  the  same  rate  of 
mortality  has  prevailed.2  But  this  only 
imperfectly  represents  the  ill  success  of 
the  operation  ;  for  if  to  those  who  have 
died  we  add  those  wdiose  limbs  have  been 
amputated,  or  have  remained  useless,  we 
shall  find  that  the  failures  after  the  ope- 
ration at  least  equal  the  successes.  In 
spite  of  this,  however,  it  is  the  universal 
conviction  of  hospital  surgeons  that  the 
operation  ought  to  be  introduced  into 
practice.  This  conclusion  must  rest  upon 
other  considerations  than  those  of  the 
mere  mortality  after  amputation  and  ex- 
cision. It  is  not  very  probable  that  ex- 
cision of  the  knee  will  ever  be  less  fatal 
than  amputation.  There  is  no  conceiv- 
able reason  why  it  should  be  so.  It  is 
sometimes  said  that  the  hemorrhage  is 
less  ;  but  I  am  far  from  convinced  of  this. 
The  blood  shcel  in  an  amputation  is  al- 
wa3rs  greater  than  in  excision  ;  the  blood 
lost  is  frequently  less,  for  in  a  well-man- 
aged amputation  the  blood  which  gushes 
out  is  only  that  which  was  circulating  in 
the  amputated  part,  and  little  else  is 
really  lost  to  the  system.  In  excision  the 
operation  is  often  a  bloody  one  (though 
sometimes  not  so),  and  secondary  hemor- 
rhage is  by  no  means  rare.  Then  it  is 
said  that  the  wound  is  smaller  than  in 
amputation ;  but  though  the  surface  of 
the  wound  is  smaller,  its  cavity  (which  is 

>  Op.  cit.,  pp.  142-8. 

2  See  Brit,  and  For.  Med.-Chir.  Rev.,  July, 
1862. 
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at  least  as  important)  is  larger.  The  im- 
mediate shock,  as  far  as  I  have  seen,  is 
generally  considerable  ;  quite  as  much  so 
as  in  amputation.1  The  surfaces  of  bone 
exposed  are  very  large,  and  the  union  of 
this  great  compound  fracture,  and  the 
filling  up  of  the  large  cavity  left  by  the 
operation,  call  for  considerable  reparative 
power,  and  entail  dangers  from  which  am- 
putation is  exempt.  But  what  has  really 
brought  excision  of  the  knee  into  practice, 
and  has  compensated  for  the  failures  in- 
duced by  its  indiscriminate  adoption  in 
all  kinds  of  cases,  is  its  striking  success 
in  cases  which  are  fitted  for  it ;  and  it  is, 
therefore,  to  the  discovery  of  rules 
whereby  such  cases  can  be  diagnosed, 
that  the  efforts  of  those  who  wish  to  pro- 
mote this  operation  should  be  directed. 
The  space  which  an  adequate  discussion 
of  this  matter  would  require  not  being 
here  at  my  command,  I  must  be  excused 
for  expressing  summarily  what  I  believe 
to  be  the  correct  indications  for  the  per- 
formance of  excision  of  the  knee,  as  far  as 
our  present  experience  will  enable  us  to 
lay  them  down. 

Excision  of  the  knee  should  never  be 
performed  in  elderly  persons.2  They 
have  not  usually  the  requisite  reparative 
power ;  and  the  advantage  over  amputa- 
tion is  not  sufficient,  even  in  the  most  fa- 
vorable cases,  to  balance  the  increased 
risk.  There  are  many  reasons  also  against 
performing  the  operation  in  very  young 
children  :3  such  as  the  probability  of  re- 
covery without  operation,  if  the  suppu- 
rating joint  be  kept  in  a  good  position 
and  freely  opened  ;  the  risk  of  checking 
the  growth  of  the  limb  by  excision  ;  the 
great  probability  that  the  joint-disease 
is  but  a  symptom  of  constitutional  mis- 
chief, in  which  case  excision  would  do  no 
good.  No  excision  of  the  knee  ought  to 
be  undertaken  in  a  patient  in  whom  there 
is  any  good  reason  to  suspect,  far.  less  any 
evidence  of  the  existence  of,  phthisis,  or 
any  other  constitutional  affection.  Had 
this  simple  dictate  of  common  sense  been 
more  strictly  adhered  to,  many  of  the 
deaths  which  now  give  so  gloomy  a  com- 
plexion to  the  statistical  reports  of  exci- 
sion of  the  knee  would  have  been  avoided. 
Excision  for  disease  should  be  exclusively 


1  I  am  informed  by  Mr.  Henry  Smith  that 
in  more  than  one  fatal  case  at  King's  College 
Hospital  death  has  been  attributed  to  the 
shock  of  the  operation. 

2  Speaking  generally,  and  with  due  allow- 
ance for  exceptional  cases,  I  mean  in  persons 
above  the  age  of  forty-five. 

3  I  do  not  mean  to  proscribe  the  operation 
in  early  childhood  ;  in  fact,  I  have  often  ope- 
rated on  very  young  children ;  but  I  regard 
the  best  age  for  this  operation  to  be  about 
puberty. 


confined  to  cases  in  which  the  disease  is 
in  a  chronic  condition.  In  acute  abscess 
the  operation  is  inadmissible.  In  all  cases 
where  sinuses  exist,  leading  for  any  con- 
siderable distance,  and  generally  when- 
ever the  disease  is  of  very  long  duration, 
excision  should  only  be  undertaken  as  an 
exploratory  measure,  and  everything 
should  be  in  readiness  for  amputation,  if 
the  softened  condition  of  the  bones  should 
render  the  latter  operation  necessary  ;  as 
will  very  probably  be  the  case,  even  if  no 
part  should  be  found  absolutely  carious 
or  necrosed.  In  deformity  the  result  of 
old  disease,  if  the  disease  have  entirely 
subsided,  orthopaedic  measures  will  most 
probably  succeed  ;  but  if  the  case  appears 
beyond  their  reach,  no  grave  operation 
ought  to  be  undertaken,  except  at  the  ex- 
press instance  of  the  patient ;  or,  if  a 
child,  of  his  parents.  The  operation  it- 
self has  its  own  peculiar  difficulties  and 
dangers  in  such  cases ;  but,  as  a  general 
rule,  operations  cle  complaisance,  as  the 
French  call  them,  should  never  be  pressed 
on  the  patient.  Excision  for  injury,  or  pri- 
mary excision,  is  very  rarely  required,  or 
justified,  in  civil  practice  ;'  and  in  military 
practice  (as  stated  in  the  essay  on  Gunshot 
Wounds)  it  is  rarely  feasible.  The  little 
evidence  that  we  possess  at  present  ap- 
pears to  show  that  the  risk  is  greater  than 
that  of  primary  amputation.  Primary  ex- 
cision ought  not  to  be  undertaken  except 
in  young  subjects,  and  not  in  them  except 
in  those  rare  cases  where,  along  with  an 
amount  of  injury  to  the  joint  which  ren- 
ders preservation  of  the  limb  without 
operation  hopeless,  there  is  at  the  same 
time  no  such  extensive  wound,  and  no 
such  injuries  to  the  main  vessels,  as  to 
necessitate  amputation  ,  and  even  in  these 
rare  cases  it  will  be  always  doubtful  wheth- 
er the  injury  to  the  bones  is  limited  to  the 
neighborhood  of  the  wound,  and  there- 
fore the  operation  is  always  to  be  regard- 
ed as  an  exploratory  proceeding,  which 
may  terminate  in  amputation. 

The  conclusion  from  all  this  appears  to 
be,  that  the  cases  suitable  for  excision 
are  those  of  incurable  injury  or  disease  of 
the  knee,  in  which  all  the  circumstances, 
both  constitutional  and  local,  are  most 
favorable  ;  in  which  the  patient  is  in  the 
prime  of  life,  and  free  from  visceral  dis- 
ease ;  and  in  which  there  is  reason  for 
hoping  that  the  lesion  has  not  spread  be- 
yond the  epiphyseal  ends  of  the  bone. 

The  operation  is  thus  performed  :  an 
incision  should  be  made  from  the  back 
part  of  one  condyle  to  the  back  part  of 
the  other,  passing  across  the  front  of  the 

1  Mr.  Canton  has  published  two  cases  in 
which  he  performed  excision  of  the  knee  for 
injury ;  or  perhaps,  more  strictly  speaking, 
for  abscess  following  injury. 
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linVb  below  the  patella,  and  slightly  con-  ]  mentum  patellae  is  to  be  divided  in  the 


vex  downwards.     It  is  seldom  necessary 
to  make  any  other  incision  into  the  skin  ;' 

Fig.  641. 


A  section  made  through  the  femtir  and  tihia  in  a 
child  aged  five  years,  to  show  the  position  of  the  epi- 
physial lines  and  the  point  at  which  the  section  ought 
to  be  made  in  excision.  If  the  section  he  made  above 
the  trochlear  surface  of  the  femur,  at  the  level  of  the 
dotted  line,  the  whole  epiphysis  will  be  removed.  In 
the  tibia,  the  whole  articular  surface  may  be  removed 
without  risk. 

but  if  there  is  much  thickening  about  the 
soft  parts,  perpendicular  incisions  may  be 
made  at  the  ends  of  this  so  as  to  form  the 
H -shaped  incision,  which  used  always  to 
be  employed  in  this  operation.     The  liga- 

1  Some  surgeons  prefer  to  make  a  long  el- 
liptical flap  from  the  front  of  the  limb,  in- 
cluding the  patella.  I  myself  do  not  ordi- 
narily use  this  method,  as  it  makes  a  larger 
wound,  and  renders  it  somewhat  more  diffi- 
cult to  deal  with  the  patella.  It  may,  how- 
ever, be  necessary  when  there  is  much  swell- 
ing. 


first  incision ;  then   the  soft  parts  are  to 
be  thrown  back  from  the  patella  and  the 

Fig.  642. 


The  same  femur,  shown  in  an  anterior  view,  to  mark 
the  level  at  which  the  saw  ought  to  be  applied. 

end  of  the  femur,  and  the  patella  is  to  be 
removed.1     The  joint  is  now  to  be  freely 

1  It  is  my  invariable  rule  to  remove  the 
patella,  and  this  is,  I  believe,  the  usual  prac- 
tice. I  can  see  no  use  in  the  bone  if  left,  and 
much  risk  of  recurrence  of  disease.  (See  also 
Swaim,  On  Excision  of  the  Knee-joint,  p.  73.) 
Dr.  Patrick  Heron  Watson,  on  the  other 
hand,  counsels  its  preservation,  when  possi- 
ble, for  the  following  reasons  :  "  (1)  That  its 
removal  is  unnecessary  in  most  cases  ;  (2) 
that  its  presence  in  the  flap  bears  up  the  soft 
parts  from  the  line  of  incision,  and,  without 
preventing  consolidation,  helps  to  keep  them 
away  from  the  cut  margin  of  either  osseous 
surface ;  (3)  that  its  removal  occasions  more 
bleeding ;  and  (4)  that  the  hollow  left  after 
its  removal  from  the  centre  of  the  long  flap 
leaves  a  hollow  cavity,  in  which  matter  bags, 
and  requires  a  separate  incision  to  drain  it 
efficiently."  (On  Excision  of  the  Knee,  p. 
75.)  If  the  latter  assertion  be  well  founded, 
it  constitutes  to  my  mind  an  additional  objec- 
tion to  the  use  of  the  long  flap  in  excision, 
rather  than  an  argument  for  the  preservation 
of  the  patella.  None  of  the  other  supposed 
inconveniences  of  removing  the  patella  will 
be  found  to  be  of  any  practical  importance  if 
the  operation  be  performed  with  the  simple 
transverse  incision.     As  to  the  first  assertion, 
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opened  by  cutting  at  the  sides  of  the  con- 
dyles, so  as  to  sever  completely  both  lat- 
eral ligaments ;  and  then  the  knife  is  to 
be  carried  round  the  posterior  surface  of 
the  end  of  the  femur,  care  being  taken  in 
doing  this  to  thrust  the  femur  out  of  the 
wound  as  much  as  possible,  by  an  assist- 
ant forcibly  flexing  the  limb,  and  to  keep 
the  edge  of  the  knife  directed  towards 
the  bone,  and  guided  by  the  finger,  so  as 
to  avoid  the  popliteal  artery,  which  here  is 
separated  from  the  bone  only  by  some  fat 
and  loose  tissue  ;  and,  in  sawing  the  bone, 
it  may  be  advisable,  if  the  femur  have 
not  been  very  completely  cleaned,  not  to 
pass  the  saw  entirely  through  the  osseous 
tissue,  but  rather  to  break  than  to  cut 
the  outer  lamella  at  the  back,  by  using 
the  saw  as  a  lever.  The  level  at  which 
the  femur  is  to  be  divided  should  be  care- 
fully borne  in  mind  in  operating  on  chil- 
dren. I  have  repeatedly  seen  the  surgeon 
take  away  the  whole  epiphysis  and  a  part 
of  the  shaft  from  mere  want  of  care,  hav- 


ing forgotten,  or  omitted  to  ascertain, 
whereabouts  this  line  is  situated.  Figs. 
641-042  show  its  true  position,  and  will 
prove  that  in  any  case  of  excision  in 
which  the  whole  cartilaginous  surface  of 
the  femur  is  removed,  the  shaft  will  be 
trenched  upon.  The  end  of  the  femur 
having  been  removed,  the  head  of  the 
tibia  is  to  be  cleaned  and  sawn  horizon- 
tally, care  being  taken  in  young  persons 
to  keep  close  below  the  cartilaginous  sur- 
face, so  that  the  epiphyseal  line  be  not  in- 
terfered with.  In  cases  where  there  has 
been  no  dislocation,  nor  much  alteration 
in  the  shape  of  the  bones  from  previous 
disease,  there  is  now  usually  "no  impedi- 
ment to  placing  the  limb  in  a  straight  po- 
sition, with  the  bones  in  accurate  adjust- 
ment. Otherwise  they  must  be  adjusted 
by  taking  off  successive  pieces  from  the 
end  of  the  femur  or  tibia  (if  possible  with- 
out going  beyond  the  epiphysis)  ;  and  in 
cases  of  old  dislocation  it  is  often  neces- 
sary to  sever  some  of  the  hamstring  ten- 


Fiff.  643. 


Splint  for  excision  of  the  knee. 


dons.  The  parts  should,  in  all  cases,  be 
adjusted  in  perfect  position  upon  a  splint, 
and  the  bandages  firmly  applied  before 
the  patient  is  moved  or  allowed  to  recover 
from  the  chloroform.  If  the  femur  ap- 
pears at  all  prominent,  a  short  splint 
should  be  applied  in  front  in  order  to 
counteract  the  tendency  of  the  leg  to 
gravitate  backwards  (which  is  also  as- 
sisted by  the  action  of  the  flexor  tendons) ; 
and  it  is  at  any  rate  a  useful  precaution 


to  apply  a  long  side-splint  to  the  outer 
side  of  the  limb,  which  can  be  discarded 
after  the  first  few  days,  if  it  appears  su- 
perfluous. I  have  found  much  comfort  to 
the  patient  from  suspending  the  whole 
apparatus  in  a  "Salter's  swing."  It  will 
of  course  be  understood  that  the  splints 
are  interrupted  and  bracketed  with  iron 
at  the  seat  of  operation,  so  as  to  give  ac- 
cess to  the  wound. 

There   are    many    other    methods    of 


Fig.  644. 


y 


Dr.  P.  H.  Watson's  suspension-rod  for  excision  of  the  knee. 


dressing  the  wound  and  limb  in  cases  of 
excision  of  the  knee.  Dr.  Patrick  Heron 
Watson  warmly  recommends  the  use  of 
plaster  of  Paris  (or  plaster  coated  with 

it  is  a  matter  of  experience.  In  my  own 
practice,  the  removal  of  the  patella  has  seemed 
in  the  great  majority  of  cases  not  merely  ad- 
visable, but  necessary. 


paraffine  externally,  to  render  it  less  per- 
meable to  discharges),  which  he  thus  ap- 
plies. Fig.  644  represents  an  iron  rod, 
which  extends  from  the  groin  to  the  foot, 
the  upper  straight  end  being  at  the  groin, 
the  arch  at  the  site  of  the  wound,  the 
hook  (for  swinging  the  limb)  near  the 
ankle-joint,  and  the  raised  part  running 
along  the  dorsum  of  the  foot.      Fiijr.  645 
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shows  two  forms  of  "  Gooch"  splint,  the 
former  merely  hollowed  out  on  each  side 
at  the  level  of  the  wound  and  cut  out  at 
the  lower  part  in  a  horse-shoe  or  stirrup 


form,  to  relieve  the  heel  and  tendo  Achil- 
lis  from  pressure  ;  the  latter  having  also 
a  piece  above  to  be  adapted  to  the  in- 
nominate bone. 


Fie.  645. 


Dr.  P.  H.  Watson's  splints  for  excision  of  the  knee. 


"In  application,  the  limb  is  first  laid  and 
carefully  adjusted  upon  the  posterior  splint, 
which  should  preliminarily  be  padded  with 
lint,  and  covered  with  gutta-percha  tissue, 
or  hot  paraffine,  in  the  position  which  corre- 
sponds to  the  site  of  operation.  The  iron  rod 
is  then  placed  in  front,  and  folded  lint  laid 
between  it  and  the  limb  at  the  groin,  at  the 
upper  part  of  the  tibia,  and  at  the  bend  of 
the  ankle.  These  two  parts  of  the  apparatus 
are  then  retained  in  contact  with  the  limb  by 
means  of  an  open  wove  roller  bandage  applied 
from  the  toes  upwards,  the  site  of  the  incision 
being  alone  left  uncovered.  The  whole  is 
then  rendered  immovable  by  means  either  of 
plaster  of  Paris  applied  by  the  hand,  of  the 
consistence  of  thick  cream,  or  of  paraffine, 
which,  having  been  rendered  temporarily 
liquid  by  heat,  is  applied  by  a  large  painter's 
brush.  When  the  application  has  solidified, 
the  patient  may  be  removed  to  bed,  and  the 
limb  suspender!  from  the  running  pulley  of  a 
Salter's  swinging  cradle,  or  from  the  roof-bar 
of  the  common  iron-wire  cradle."  (Op.  cit., 
p.  19.) 

The  advantages  claimed  for  this  method 
are  the  comfort  the  patient  derives  from 
being  able  to  shift  his  position  ;  the  ease 
of  transporting  him  from  place  to  place 
(a  great  consideration  in  military  prac- 
tice) ;  the  facility  of  applying  dressings 
to  the  wound  ;  the  permanence,  simplici- 
ty, and  facility  of  construction  of  the 
apparatus  itself.  My  own  experience  of 
this  treatment  is  limited  to  two  cases,  but 
these  were  sufficient  to  convince  me  of  the 
reality  of  its  advantages.  The  plaster-of- 
Paris  dressing  is  in  general  use  in  this  and 
other  excisions  by  the  German  surgeons.1 

1  "  Als  wir  hier  mit  diesem  Vcrbande  fur 
Kniegelenksresoctionen    unsere   ersten    Ver- 


Mr.  Butcher  has  recommended1  a  "box- 


suche  machten,  zeigte  sich  derselbe  so  aus- 
serordentlich  praktisch  und  einfach,  dass 
Herr  Prof.  Esmarch  sich  sofort  veranliisst 
fiihlte,  das  Princip  audi  fur  andere  Gelenke 
zu  verwerthen,  und  ist  in  Folge  dessen  das- 
selbe  hier  nicht  nur  auch  fiir  Fuss-  und  Ell- 
bogen-Gelenk  zur  Anwendung  gekommen, 
sondern  auch  mit  bis  dahin  sehr  befriedigen- 
dem  Erfolg  fiir  eine  Hiiftgelenksresection. 

"  Die  Patienten  liegen,  an  welchem  Gelenk 
auch  die  Resection  ausgefiihrt  ist,  ausseror- 
dentlich  bequem,  konnen  vom  ersten  Tage  an 
ohne  Beschwerde  jede  Stellung  einnehmen, 
und  was  uns  noch  besonders  vortheilhaft 
erschienen  ist,  wir  haben  in  alien  Fallen.  .  . 
die  Nachbehandelung  ohne  Verband  zur  An- 
wendung  gebracht.  Ich  glaube  wenigstens, 
das  man  nur  diesem  Umstande  es  zuzu- 
schreiben  hat,  das  man  eine  Kniegelenksre- 
section  von  Anfang  bis  zu  Ende  behandeln 
kann,  ohne  jemals  durch  eine  Spur  von  Geruch 
belLlstigt  zu  werden ;  ja,  ich  glaube  sogar, 
das  man  das  auf  keine  andere  Weise  erreichen 
konnte.  Dabei  ist  der  Verband  und  das  Glied 
fast  bestiindig  rein,  weil  der  Eiter  aus  der 
Wunde  hervorgedrungen,  iiber  das  Glied  und 
die  durch  Firniss  vor  Imbibition  geschutzte 
Schiene  sofort  herablauft  und  in  das  unter- 
gesetzte  Gefiiss  tropft." — From  Dr.  Zerssen's 
Graduation  Thesis  at  the  University  of  Kiel, 
in  1868.  I  may,  however,  add  that  even 
more  rapid  cures  and  more  complete  absence 
of  foul  odor  or  profuse  suppuration  have  been 
attained  by  the  method  introduced  into  prac- 
tice by  Professor  Lister  (see  infra,  in  the  es- 
say on  Amputation).  My  colleague,  Mr. 
Pick,  treated  a  case  of  excision  of  the  knee, 
in  a  child,  by  this  method  recently,  in  which 
the  whole  wound  healed  in  a  fortnight.  The 
two  methods  may  of  course  be  combined. 

1  Operative  and  Conservative  Surgery,  p. 
142. 
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splint"  for  the  after-treatment  of  this 
operation.  This  consists  of  two  side- 
splints,  the  outer  one  extending  from  the 
axilla  to  below  the  foot,  the  inner  from 
'the  groin  to  below  the  foot,  jointed  on  to 
a  back  piece.  The  sides  are  let  down  to 
dress  the  wound.  This  is,  as  far  as  I 
have  seen,  a  convenient  apparatus  when 


all  goes  well,  but  is  less  handy  when  com- 
plications occur,  and  is,  on  the  whole,  I 
think,  inferior  to  the  above-mentioned 
methods  of  treatment. 

[Figs.  646  and  647  show  two  forms  of 
splint  which  have  been  extensively  used 
in  this  country  in  cases  of  excision  of  the 
knee,  and  have  proved  very  satisfactory. 


Packard's  splint  for  the  after-treatment  of  cases  of  excision  of  the  knee.     View  from  above. 

Fi sr.  647. 


The  same,  viewed  from  the  side. 


Fi<r.  64S. 


(M 


Ashhurst's  splint  for  cases  of  exci 


It  is  an  essential  element  in  the  success 
of  this  operation  not  to  be  forced  to  dis- 
turb the  limb  at  all  for  several  days ; 
hence  the  dressings  should  be  most  care- 
fully applied  at  first.  And  for  the  same 
reason  all  bleeding  vessels  should  be  care- 
fully secured,  so  as  to  avoid  secondary 
hemorrhage.  The  bleeding  during  the 
operation  is  often  very  free,  from  the  en- 
larged articular  vessels  ;  and  secondary 
hemorrhage  is  by  no  means  rare,  and  is  a 
very  unfavorable  occurrence.  The  opera- 
tion, especially  when  it  has  been  a  pro- 
tracted one,  which  in  cases  of  old  disloca- 
tions it  often  is,  is  usuallv  followed  by  a 
considerable  amount  of  fever,  subsiding 
with  the  establishment  of  a  free  suppura- 
tion; and  then,  in  favorable  cases,  the 
work  of  repair  commences  by  granulation 
and  osseous  union,  as  in  compound  frac- 
ture. In  unfavorable  cases,  the  bones 
become    denuded    and   ulcerated  in   the 


suppurating  cavity,  the  discharge  is  offen- 
sive, the  wound  unhealthy,  fresh  abscesses 
probably  form,  and  the  patient's  health, 
instead  of  improving  from  the  removal 
of  the  disease,  shows  a  tendency  to  de- 
cline. Under  these  circumstances,  chlor- 
oform [or  ether]  should  be  administered 
and  amputation  performed,  if  on  exami- 
nation it  proves  necessary. 

The  process  of  recovery  is  usually  a 
slow  one.  In  Dr.  Hodges's  tables, 
already  referred  to,  the  duration  of  the 
treatment  in  48  cases  in  which  the  patella 
was  removed  is  stated  to  have  been  225 
days  ;  and  in  38  cases  in  which  that  bone 
is  believed  to  have  been  left,  255  days  ;  or, 
roughly  speaking,  the  average  duration 
of  treatment  was  about  eight  months ; 
and  in  many  of  the  cases  which  after- 
wards turn  out  the  most  successful,  sinu- 
ses remain  open,  and  the  limb  is  in  a 
state  which  cannot  but  cause  anxiety  for 
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many  months  after  formal  treatment  is 
discontinued.1  In  some  exceptional  cases, 
indeed,  matters  go  on  much  more  rapidly 
than  this,  and  the  recovery  is  completed 
as  soon  as  (indeed,  it  may  be  that  one  or 
two  have  recovered  sooner  than)  after 
amputation  ;  but,  as  a  general  rule,  the 
time  required  for  recovery  after  excision 
may  be  taken  at  about  four  times  as  long 
as  after  amputation.  In  fact,  I  think  we 
are  taking  a  view  very  favorable  to  ex- 
cision, if  we  say,  that  every  month  after 
the  operation  advances  the  cure  only  as 
far  as  a  week  would  after  amputation. 

What  is  the  value  of  the  limb  which  is 
obtained  by  this  operation,  at  the  cost  of 
such  increased  risk  and  so  much  addi- 
tional suffering  ?  Unfortunately,  this  is 
a  question,  the  answer  to  which  has  been 
so  distorted  by  the  rash  and  exaggerated 
statements  of  the  indiscriminate  advocates 
of  the  operation,  that  no  impartial  person 
can  profess  to  be  able  to  solve  it.  I  have 
seen,  in  many  cases,  most  excellent  limbs 
left  after  excision ;  far  superior  both  for 
appearance  and  utility  to  any  apparatus 
which  could  be  manufactured  after  am- 
putation, and  still  more  to  the  ordinary 
wooden  leg  :  and  it  is  on  account  of  the 
occurrence  of  such  cases  that  I  believe 
excision  ought  to  be  practised  upon  the 
most  favorable  cases  of  disease  of  the 
knee ;  but  I  utterly  disbelieve  the  ac- 
counts which  have  been  published,  rest- 
ing upon  statements  in  newspapers  and 
periodicals,  of  cases,  many  of  which  had 
not  recovered  from  the  operation,  while 
in  a  great  proportion  the  sinuses  were 
still  open,  and  the  patient  in  about  an 

No.  of  cases  Kecoveries 
Recorded  in  Price's  book  up  to  1865         316  240 

Collected  by  Mr.  MacCormac      .     .  74  49 

Tabulated  by  Mr.  Swain  himself    .  82  67 


equal  chance  of  saving  his  limb  or  los- 
ing it.  No  case  is  be  accepted  as  a  suc- 
cessful one  of  excision  of  the  knee,  with- 
out precise  information  as  to  the  following 
facts  :  Whether  the  wounds  were  all 
closed  ;  whether  the  union  was  so  firm  as 
no  longer  to  permit  any  motion  ;  whether 
the  patient  could  walk,  and,  if  so,  with  or 
without  apparatus  ;  and  what  were  the 
respective  measurements  of  the  limbs.  It 
is  true,  that  to  have  waited  long  enough 
to  satisfy  these  queries  would  have  some- 
what delayed  the  appearance  before  the 
world  of  some  brilliant  cases,  and  per- 
haps have  condemned  many  of  them  to 
perpetual  obscurity  ;  but,  on  the  other 
hand,  it  would  have  made  the  informa- 
tion, when  it  did  appear,  useful  and  trust- 
worthy, instead  of,  as  at  present,  either 
useless  or  deceptive. 

As  far  as  Dr.  Hodges  could  discover,  from 
the  data  furnished  by  published  accounts,  out 
of  208  cases  of  excision,  102  failed  utterly, 
as  proved  by  death  or  amputation  ;  and  of 
the  remaining  106,  there  was  reason  for 
thinking  that  in  65  cases  the  limb  was  use- 
ful, and  in  14  partially  or  entirely  useless  ; 
27  being  left  quite  doubtful ;  but  from  the 
nature  of  such  accounts  this  conclusion  cannot 
be  a  very  confident  one.  Out  of  19  cases  oc- 
curring at  St.  Thomas's  and  St.  George's  Hos- 
pitals together,  of  which  I  have  trustworthy 
and  sufficient  details,  the  limb  was  useful  in 
10  cases  ;  but  9  of  these  were  children. 

The  results  of  English  practice,  as  far  as 
he  could  ascertain  them,  from  the  invention 
of  the  operation  down  to  a  very  recent  period 
(not  expressly  specified)  are  thus  tabulated 
by  Mr.  Swain  in  1869  : — 


Deaths  Amputations  Kecoveries 
76            39  30 

25  11  7 

15  4  4 


472 


356 


116 


54 


41 


real  lis 
9 
4 
0 

13 


Thus  we  have  472  cases,  with  a  mortality 
of  116  =  24.57  per  cent.  Of  the  356  who  re- 
covered from  the  immediate  effects  of  the  ope- 
ration, 54  underwent  subsequent  amputation 
(13  of  them  dying),  leaving  302  with  useful 
limbs.1 

I  give  this  table  as  Mr.  Swain  gives  it,  and 
cordially  agree  with  him  in  his  low  estimate 

1  In  a  series  of  eight  successful  cases,  all  of 
them  in  children,  at  St.  Thomas's  Hospital, 
for  the  notes  of  which  I  am  indebted  to  Mr. 
Allingham,  the  average  duration  of  treatment 
was  206  days.  From  the  notes  of  50  success- 
ful amputations  of  the  thigh,  at  St.  George's 
Hospital,  I  find  that  the  average  stay  in 
hospital  was  53  days.  This  includes  patients 
of  all  ages.  Children  and  young  persons, 
such  as  are  alone  the  subjects  of  excision, 
recover  from  amputation  more  rapidly  than 
the  average. 

2  Swain,  op.  cit.,  p.  64. 


of  the  value  of  such  statistical  information. 
Such  tables  can  in  fact  prove  very  little. 
They  do  indeed  show  that  the  mortality  has 
diminished :  but  whether  this  has  arisen 
from  improved  surgery — that  is,  from  a  better 
style  of  operating  and  after-treatment — or 
from  a  more  indiscriminate  application  of  the 
operation  to  cases  of  slighter  disease  which 
need  not  have  been  operated  on  at  all,  but  in 
which  the  patients  will  of  course  be  more 
likely  to  survive  operation  (and  which  I  would 
call  deteriorated  surgery),  neither  js  nor  can 
be  shown  by  statistics.  It  is  also  a  somewhat 
suspicious  feature  in  Mr.  Swain's  table  that 
all  the  302  recoveries  are  claimed  as  being 
with  useful  limhs.  If  the  information  had 
been  at  all  adequately  full,  there  would  siucly 
have  been  a  category  of  recoveries  with  the 
limb  more  or  less  useless. 

Another  very  serious  consideration  in 
cases  which  recover  with  useful  limbs  is, 
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whether  that  usefulness  will  he  perma- 
nent. It  is  now  a  well-known  fact,  that 
the  utility  of  the  limh  in  many  cases  in 
which  it  seemed  perfect  at  first  has  heen 
destroyed  by  subsequent  changes.  In 
adults,  the  union,  although  it  has  ap- 
peared quite  firui,  sometimes  proves  not 
to  have  been  so,  and  the  limb  bends  under 
constant  use,  and  yields  to  the  power  of 
the  fiekor  muscles,  until  the  foot  no  longer 
touches  the  ground,  and  the  whole  ex- 
tremity becomes  an  incumbrance  instead 
of  a  support.  Sometimes  it  bows  out- 
wards or  inwards,  but  with  the  same  gen- 
eral result.  Occasionally  disease  recurs, 
after  a  shorter  or  longer  interval  of  appa- 
rent health,  either  spontaneously  or  as  a 
consequence  of  some  accidental  injury  or 
over-exertion. 

Suspension  of  growth  after  excision  of 
the  knee  in  childhood  is  very  liable  to  oc- 
cur ;  and  is  usually  caused  by  removal  of 
the  entire  epiphysis,1  with  encroachment 
on  the  shaft  of  th3  femur,  and  possibly  of 
the  tibia  also.  I  have  already  spoken  of 
the  precautions  which  ought  to  be  taken 
in  operating  on  children  to  avoid  this,  and 
I  believe  that  in  most  cases  the  disease 
can  be  entirely  removed  and  the  epiphy- 
seal line  left  intact.  But  allowing  that 
shortening  occurs  even  to  a  very  great 
extent,  the  limb  may  nevertheless  be  very 
useful.  For  a  proof  of  this  I. would  refer 
the  reader  to  various  cases  published  by 
myself  and  others,  which  have  been 
quoted  by  Mr.  Swain,2  and  for  the  details 
of  which  I  have  not  space  here,  and  to 
some  admirable  remarks  by  Sir  W.  Fer- 
gusson  in  the  sixth  of  his  lectures  On  the 
Progress  of  Anatomy  and  Surgery,  illus- 
trating the  value  in  these  cases  of  the 
preservation  of  the  healthy  leg  and  foot. 

I  recently  saw  a  case  in  which  I  had  ope- 
rated eight  years  before,  and  where  I  had 
heen  obliged  to  remove  the  femur  higher  than 
the  epiphyseal  line,3  and  in  whom  therefore 
there  had  been  progressive  shortening.  The 
patient  has  now  attained  the  age  of  twenty- 
two  ;  his  growth  appears  complete.;  all  irri- 
tation in  the  site  of  the  wound  has  long  since 
disappeared  ;  the  shortening  now  reaches  six 
and  a  half  inches  ;  it  is  compensated  partly 
by  a  dropping  of  that  side  of  the  pelvis  to  the 
extent  of  about  two  inches  ;  the  heel  of  his 
hoot  measures  four  inches  in  height  ;  he  walks 
with  a  slight  limp,  can  walk  any  distance, 
and  at  the  rate  of  over  four  miles  an  hour, 
and  has  done  twenty-five  miles  in  a  day  with- 

1  Suspension  of  growth  has,  however,  been 
noticed  in  one  case  at  least,  under  Mr.  Syme's 
care,  where  the  epiphyseal  lines  appear  to 
have  been  left  intact. 

2  Op.  cit.,  pp.  141  to  148. 

3  Surgical  Treatment  of  Children's  Diseases, 
2d  ed.,  p.  486. 


out  fatigue.    The  muscles 
side  operated  on  are  much 

Fig.  649. 


of  the  thigh  on  the 
wasted. 


Result  of  successful  excision  of  the  knee.  (From  a 
photograph.)  To  show  the  dropping  of  the  pelvis  on 
the  affected  side,  hy  which  the  shortening  is  partly 
compensated,  and  the  atrophy  of  the  muscles  of  the 
thigh  -which  follows  on  disuse  of  the  knee-joint,  while 
those  of  the  leg  are  little  affected. 

The  repair  after  excision  of  the  knee 
may  be  illustrated  by  reference  to  the  pre- 
paration figured  on  p.  230.  It  is  true  that 
this  was  not  a  completely  successful  case  ; 
but  repair  was  very  far  advanced,  and 
had  it  not  been  for  the  visceral  disease,  it 
would,  I  doubt  not,  have  been  completed. 
As  the  case  was  under  my  own  care,  I 
may  add  that  it  serves  also  as  an  "  exem- 
plar ad  evitandum,"  showing  the  deform- 
ity which  is  sometimes,  in  spite  of  all 
ordinary  care,introduced  into  the  union  by 
displacement  of  the  bones  of  the  leg,  and 
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which  both  renders  the  limb  less  straight 
and  comely,  and  doubtless  tends  to  weak- 
ness in  the  union  and  subsequent  displace- 
ment. 

If  the  limb  be  simply  bent  in  conse- 
quence of  soft  union,  the  only  treatment 
required  is  to  straighten  it  under  chloro- 

Fisr.  650. 


form,  and  keep  it  straight  in  a  carefully 
fitted  splint  for  some  months,  with  due 
attention  to  the  general  health,  the  patient 
being  put  in  good  pure  air,  and  allowed 
to  take  moderate  exercise  upon  crutches. 
When  disease  is  present  in  the  bones,  it 
becomes  a  question  whether  the  diseased 

Fig.  651. 


Two  views  of  a.  preparation,  showing  almost  complete  repair  after  excision  of  the  knee.  (From  the  Museum 
of  St.  George's  Hospital.)  Fig.  650  shows  the  uniting  medium  almost  perfect,  but  slight  carious  disease  still 
going  on  in  the  hone.  Fig.  651  shows  the  tilting  backwards  of  the  bones  of  the  leg,  or  "  riding  of  the  femur," 
which  is  so  liable  to  occur  after  this  operation.  The  patient,  a  girl  about  the  age  of  puberty,  bad  nearly  re- 
covered from  the  operation  when  signs  of  renal  disease  showed  themselves,  and  she  gradually  sank. 


bone  can  be  removed,  or  whether  the 
limb  should  be  amputated.  Some  sur- 
geons have  even  proposed  the  complete 
re-excision  of  the  false  joint  by  an  opera- 
tion similar  to  the  original  one— a  propo- 
sition highly  worthy  of  consideration  if 
the  patient  has  attained  his  full  growth 
and  is  in  good  health,  and  the  shortening 
left  by  the  first  operation  is  not  great. 
Such  re-excision  must,  -however,  always 
be  proposed  to  the  patient  as  an  explora- 
tory operation,  which  in  many  cases  will 
have  to  terminate  in  amputation. 

Excision  of  the  ankle. — In  the  first  edi- 
tion of  this  essay  I  spoke  discouragingly 
of  the  operation  of  excision  of  the  ankle, 
not  having  at  that  time  had  any  personal 
experience  of  the  operation  in  my  own 
practice,  though  I  had  seen  many  cases 


under  the  treatment  of  others,  and  those 
very  eminent  surgeons.  Mj-  individual 
experience  is  still  very  limited  (in  fact,  the 
operation  is  one  which  is  rarely  indicated), 
but  it  has  been  very  satisfactory,  being  con- 
fined to  two  cases  which  recovered  rapid- 
ly, and,  as  I  believe,  completely.  The 
operation  is  one  on  which  a  wide  differ- 
ence of  opinion  prevails.  There  are 
many  surgeons  who  have  never  practised 
or  witnessed  the  operation,  many  who  are 
entirely  opposed  to  it  on  principle,  be- 
lieving amputation  at  the  ankle-joint  pre- 
ferable ;  others  who,  after  a  limited  and 
unsatisfactory  experience  of  it,  have 
abandoned  it ;  and,  lastly,  others  who,  like 
myself,  believe  that  it  is  very  advisable 
and  advantageous  in  appropriate  cases, 
but  believe,  also,  that  those  cases  are 
rare.     The  cases  to  which  I  allude   are 
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those  in  which  the  disease  is  of  traumatic  ! 
origin,  and  the  patient  in  the  vigor  of 
life,  unaffected  by  any  constitutional 
malady.  In  such  cases  the  inflam- 
matory softening,  or  suppuration,  does 
not  usually  extend  far  from  the  neigh- 
borhood of  the  joint  originally  impli- 
cated, and  after  the  removal  of  the  dis- 
eased bone,  the  parts  take  on  a  healthy 
action,  and  become  rapidly  consolidated. 
In  strumous  disease,  on  the  other  hand, 
inflammatory  softening,  if  not  diffused 
suppuration,  often  exists  in  the  tarsal 
bones  or  the  bones  of  the  leg,  in  parts  not 
exposed  to  view  in  the  operation  ;  and  in 
patients  laboring  under  general  constitu- 
tional affections,  the  parts  operated  on, 
instead  of  consolidating,  usually  soften, 
and  after  a  long  and  exhaustive  suppura- 
tion, the  bones  are  found  carious,  leaving 
no  resource  except  amputation,  and  that 
under  very  unfavorable  circumstances. 
Again,  as  to  the  extent  of  the  local  dis- 
ease. A.  case,  to  be  strictly  a  favorable 
one  for  excision  of  the  ankle,  ought  to  be 
one  in  which  the  lesion  is  limited  to  the 
epiphyseal  ends  of  the  bones  of  the  leg  on 
the  one  side,  and  to  the  astragalus  on  the 
other.1  Still,  cases  are  on  record  in  which 
most  extensive  excisions,  involving  the 
ankle-joint,  and  more  or  less  of  the  tar- 
sus, have  been  followed  by  complete  suc- 
cess,2 but  it  must  always  remain  a  ques- 
tion in  any  given  case  whether  the 
prospect  of  coniplete  and  speedy  cure  by 
amputation  ought  not  to  outweigh  the 
doubtful  chance  of  preserving  the  muti- 
lated foot,  which  after  all  may  be  of  little 
use,  even  should  it  continue  free  from  re- 
currence of  disease. 

With  respect  to  excision  of  the  ankle 
for  injury,  I  need  say  little  as  to  the  use 
of  the  operation  in  military  surgery,  since 
the  question  has  been  elsewhere  treated 
(see  the  essay  on  Gunshot  Wounds). 
The  successful  experience,  however,  of 
Langenbeck  in  this  operation,  .besides  its 
special  bearing  on  military  practice,  is 
also  important  in  considering  the  general 
question  of  the  advisability  of  attempting 
resection  in  preference  to  amputation  in 
severe  and  incurable  injury  of  the  ankle. 


1  M.  Oilier  would  still  further  restrict  the 
application  of  this  excision.  He  says  :  "C'est 
seulement  pour  les  osteites  epiphysaires  des 
os  de  la  jambe,  avec  propagation  de  1'inflam- 
mation  suppurative  a  Particle,  que  je  crois 
cette  resection  nettement  indiquee."  (Des 
Resections  des  grandes  Articulations,  p.  26.) 
Lyon,  1869. 

8  In  one  case  referred  to  by  Dr.  Hodges, 
i  the  ends  of  the  tibia  and  fibula,  the  whole  of 
•  the  astragalus,  part  of  the  os  calcis,  and  the 
i  three  cuneiform  bones,  were  removed  ;  in  an- 
I  other  the  end  of  the  tibia,  the  astragalus, 
s  scaphoid,  and  two  of  the  cuneiform. 


M.  Ollier's  experience,  though  not  so  ex- 
tensive, is  perhaps  still  more  to  the  pur- 
pose in  this  respect,  that  it  is  gained 
entirely  in  civil  practice. 

He  reports  (loc.  supr.  cit.)  that  he  has 
practised  resection  three  times  for  comminuted 
fractures  of  the  lower  ends  of  the  bones  of 
the  leg.  In  one  case — a  man  49  years  of  age — 
about  one-third  in  length  of  the  tibia  was 
removed  (12  centimetres  =  about  4  inches). 
The  reproduction  was  not  complete,  but  the 
patient  recovered  sufficient  power  to  carry  on 
his  trade  of  a  cooper. — In  the  second  case,  7 
centimetres  in  length  of  both  bones  were  re- 
moved. The  patient,  a  midwife,  was  at  the 
time  of  the  report  (length  of  time  after  the 
operation  not  stated)  able  to  walk  with  a  stick 
and  to  attend  to  her  business. — In  a  third 
case,  the  patient  died  of  cerebral  complica- 
tions produced  by  the  same  injury.  A  still 
larger  portion  of  bone  (16  centimetres)  had 
been  removed,  and  all  was  going  on  well  as 
far  as  the  operation  went. — M.  Oilier  also 
refers  to  another  case  under  the  care  of  MM. 
Jambon  and  Aubert  (of  Macon)  where  10 
centimetres  of  the  tibia  were  removed  ;  the 
patient  had  completely  recovered,  could  walk 
ten  miles,  and  dance  for  hours  together. 

Mr.  Hancock,  in  his  lectures  at  the  Royal 
College  of  Surgeons  in  1867, '  referred  to  nu- 
merous cases  in  civil  practice  in  which  excis- 
ion of  the  ankle  (or  at  least  of  the  extremities 
of  the  bones  of  the  leg)  had  been  practised 
successfully  on  account  of  injury.  Nineteen 
successful  cases  are  referred  to  by  Mr.  Han- 
cock (one  of  which  is  of  peculiar  interest, 
inasmuch  as  the  operation  was  practised  on 
both  sides),  and  he  mentions  that  "  Hey- 
felder  gives  26  examples  of  this  operation,  of 
which  5  died,  and  1  suffered  consecutive  am- 
putation ;  while  Jaeger,  on  the  other  hand, 
records  24  cases,  23  of  which  proved  success- 
ful, and  1  died." 

In  almost  all  cases  of  excision  for  in- 
jury, the  operation  has  been  rather  a  re- 
section of  the  fractured  ends  of  the  tibia, 
fibula,  or  both,  than  a  complete  excision 
of  the  ankle. 

These  facts  appear  to  demonstrate  that 
in  complicated  injuries  about  the  ankle, 
resection  may  be  performed  with  good 
hope  of  success  if  the  patient  be  healthy, 
and  if  the  after-treatment  be  judicious. 

We  are  not  in  a  position  to  lay  down 
rules  for  the  preference  of  excision  over 
the  expectant  treatment  on  the  one  hand, 
or  amputation  on  the  other.  "  Each 
case,"  as  Mr.  Holthouse  says,2  "must  be 
studied  separately,  and  the  means  adapt- 
ed to  the  circumstances  present."  But  I 
think  that  we  may  conclude,  generally, 
that  excision  is  preferable  to  amputation 
in  young  patients  of  healthy  constitution 
and  habits,  and  that  it  is  preferable  to 

»  Lancet,  vol.  ii.,  1867,  p.  121. 
2  Injuries  of  the  Lower  Extremity,  Vol. 
I.,  p.  981. 
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the  expectant  treatment  in  cases  of 
great  comminution  of  bone  associated 
with  comparatively  slight  injury  to  the 
soft  parts. 

With  regard  to  the  operation  itself,  I 
cannot  do  better  than  quote  Mr.  Bar- 
well's  description  of  the  operation,  as 
originally  devised  by  Mr.  Hancock,  and 
which  is,  as  far  as  I  know,  the  best  ope- 
rative procedure  for  the  removal  of  the 
entire  joint ;  that  is  to  say,  the  ends  of 
the  bones  of  the  leg  and  the  articular  sur- 
face, or,  if  necessary,  the  whole  of  the 
astragalus.  "  The  foot  is  first  laid  on  its 
inside,  and  an  incision  is  made  over  the 
lower  three  inches  of  the  posterior  edge 
of  the  fibula.  When  it  has  reached  the 
lower  end  of  the  malleolus,  it  forms  an 
angle,  and  runs  downwards  and  forwards 
to  within  about  half  an  inch  of  the  base 
of  the  outer  metatarsal  bone.  The  angu- 
lar flap  is  reflected  forwards  ;  the  fibula, 
about  two  inches  above  the  malleolus,  is 
sufficiently  cleared  of  soft  parts  to  allow 
cutting  forceps  to  be  placed  over  it ;  and 
the  bone  is  then  nipped  in  two  and  care- 
fully dissected  out,  leaving  the  pjjroneus 
longus  and  brevis  tendons  uncut.  The 
foot  is  now  to  be  turned  over.  A  similar 
incision  is  made  on  the  inner  side,  the  por- 
tion on  the  foot  terminating  over  the  pro- 
jection of  the  inner  cuneiform  bone.  The 
flap  is  to  be  turned  back,  and  the  sheaths 
of  the  flexor  digitorum  and  posterior 
tibial  tendons  exposed,  the  knife  being 
kept  close  to  the  bone,  avoiding  the  artery 
and  nerve.  The  internal  lateral  ligament 
is  then  to  be  severed  carefully,  close  to  the 
bone  ;  and  now  the  foot  is  twisted  out- 
wards, and  the  astragalus  and  tibia  will 
present  at  the  inner  wound.  A  narrow- 
bladed  saw,  put  in  between  the  tendons 
into  the  inner  wound,  projects  through 
the  outer.  The  lower  end  of  the  tibia, 
then  the  top  of  the  astragalus,  may  be 
sawn  off  in  a  proper  direction.  The  only 
vessel' that  may  require  tying  is  one  of 
the  lower  branches  of  the  peroneal  artery. 
The  wound  ma}r  be  closed  with  sutures, 
except  that  part  opposite  the  breach  of 
osseous  matter ;  the  leg  and  foot  placed 
on  a  splint  with  a  foot-board,  and  cold 
water  applied." 

Dr.  M.  Buchannan  has  also  described ' 
an  operation  for  excising  the  ankle-joint, 
by  making  a  curved  incision  over  the  ex- 
ternal malleolus,  removing  this  process 
with  the  bone  forceps,  dislocating  the 
joint  by  inverting  the  sole  of  the  foot,  and 
thus  obtaining  access  to  the  diseased 
bones  without  dividing  any  important 
parts,  the  peronei  tendons  being  the  only 
structures  necessarily  divided.  This  pro- 
ceeding is  merely  a  portion,  as  it  were,  of 
the   one  described   by  Mr.  Barwell.     It 

1  Glasgow  Medical  Journal,  vol.  ii.,  p.  1. 


cannot  give  so  free  an  access  to  the  bones 
as  is  obtained  by  the  former ;  but  it  may 
be  adopted  in  cases  where  the  end  of  the 
tibia  does  not  require  entire  removal  with 
the  saw.  The  operation  may,  therefore, 
be  commenced  by  making  merely  the  in- 
cision on  the  outer  side  ;  and  then  if  it  be 
found  necessary,  that  on  the  inner  side 
may  be  added. 

Langenbeck  and  Oilier  have  preferred 
the  subperiosteal  method  of  operating, 
and  for  the  removal  of  large  portions  of 
bone  in  recent  injuries  there  can  be  no 
question  that  this  method  should  be  pre- 
ferred. In  disease  I  think  the  method  is 
of  little  consequence,  because  I  do  not  be- 
lieve that  any  large  quantity  of  bone 
could  be  removed  with  success,  unless  for 
necrosis,  when  the  periosteum  would 
probably  separate  of  itself.  If  only  a  small 
slice  of  the  bones  of  the  leg  were  removed, 
I  should  think  it  a  matter  of  little  conse- 
quence whether  reproduction  occurred  or 
no.  ]STo  express  directions  are  needed  for 
the  subperiosteal  operation  beyond  those 
given  at  p.  204. 

I  have  elsewhere '  pointed  out  the  ad- 
vantages which  are  to  be  derived  from 
the  removal  of  the  entire  astragalus  in 
cases  where  that  bone  is  at  all  exten- 
sively affected.  In  fact,  whenever  the 
disease  appears  to  have  commenced  in 
the  astragalus,  I  think  it  is  better  to  re- 
move the  whole  bone  ;  and  still  more  is 
this  the  case  if  the  sides  of  the  bone 
are  ulcerated  and  freely  exposed,  since 
in  such  circumstances  the  lower  surface 
will  also  probably  be  found  affected.  Such 
was  the  case  in  the  instance  to  which 
I  refer,  and  from  which  figs.  652  and 
653  are  taken.  They  show  the  implica- 
tion of  all  the  articular  surfaces  of  the 
astragalus,  except  that  of  its  head,  in  the 
ulceration.  The  removal  of  the  whole 
astragalus  requires  free  incisions,  and  is 
somewhat  laborious,  but  it  aftbrds  com- 
plete access  to  the  upper  surface  of  the 
os  calcis,  which  can  be  removed,  if  neces- 
sary, with  the  chisel,  and  even  to  the 
anterior  part  of  the  tarsus,  if  it  should  be 
judged  necessary  to  deal  with  this.  In 
the  after-treatment,  perfect  rest  of  the  foot 
is  essential  until  the  parts  are  somewhat 
consolidated.  When  this  is  effected,  the 
foot  may  be  supported  on  a  splint,  and 
the  patient  be  allowed  to  go  about,  rest- 
ing the  knee  on  a  wooden  leg.  I  have 
hitherto  treated  my  patients  in  the  way 
which  is  common,  in  compound  fracture 
of  the  leg,  at  St.  George's  Hospital,  viz., 
by  confining  the  foot  and  leg  in  Assalini's 
fracture-box,  dressing  the  wounds  at  first 
with  carbolic  acid  on  Mr.  Lister's  plan, 
and  at  a  later  period — when  suppuration 
has  been  fairly  established,  and  the  acute 

1  St.  George's  Hospital  Reports,  vol.  iv. 
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-with  oakum. 


inflammation  has  subsided- 
Laugenbeck  insists  strongly  on  the  ad- 
vantages of  the  plaster-of-Paris  splint  in 


these  cases,  as  in  so  many  others,  and  I 
am  informed  by  Dr.  Patrick  H.  Watson 
that  he  has  combined  with  the  gypsum 


Fiji.  652. 


Bones  removed  in  excision  of  the  ankle,  showing  the  ends  of  the  bones  of  the  leg  and  the  upper  surface  of  the 

astragalus. 


bandage  a  suspension  rod  similar  to  the 
one  which  he  uses  for  excision  of  the  knee 
(see  p.  225),  but  without  any  splint. 
Professor  Esmarch,  of  Kiel,  has  also 
adopted  Dr.  Watson's  plan,  and  both 
surgeons  have  found  the  results  very 
satisfactory. 

In  cases  of  successful  excision,  the  limb  is 
very  much  superior  in  usefulness  to  any 
stump  which  can  be  formed,  whether  by 
Syme's  or  any  other  method  of  amputation. 

One  of  these  successful  cases  was  exhibited 
at  the  Pathological  Society  in  1863.  The  ex- 
cision had  been  performed,  several  years  be- 
fore, by  Mr.   Hancock.     The  foot  was  firmly 

i  ankylosed  to  the  bones  of  the  leg,  and  at  a 

i  perfectly  convenient  angle.  The  shortening 
was  but  slight,  and  the  man  could  walk  al- 

1  most  as  well  as  ever. 

I      Fig.  654  was  taken  from  a  case  in  which  I 

vol.  in. --16 


excised  the  ankle-joint  in  1869.  His  present 
condition  is  thus  reported  by  my  friend,  Dr« 
Nicholls,  of  Chelmsford,  near  whom  he  re- 
sides:  "The  operated  leg  is  slightly  short- 
ened ;  all  the  wounds  are  healed  ;  he  walks, 
with  the  aid  of  a  boot  with  irons,  as  much  as 
half  a  mile,  without  inconvenience."  In  this 
instance  the  disease  was  abscess  of  the  lower 
end  of  the  tibia,  bursting  into  the  joint. 
Only  the  upper  part  of  the  astragalus  was 
removed,  that  bone  being  quite  healthy. 

An  interesting  case  is  reported  by  Dr.  Mur- 
ney  in  the  Dublin  Quarterly  Journal  for  Feb- 
ruary, 1870,  in  which  the  left  ankle-joint  had 
been  completely  excised  eleven  years  before. 
The  patient's  state  is  thus  described  :  "  He  is 
now  27  years  of  age,  muscular  and  strong,  has 
enjoyed  uninterrupted  good  health  since  he 
left  hospital ;  is  active  and  fond  of  walking, 
aud  considers  the  left  is  stronger  than  the 
right  limb  ;  does  not  use  a  stick  ;  in  progres- 
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sion  there  is  a  slight  halt,  but  no  more  than 
is  frequently  observed  from  a  corn.  This,  to 
the  ordinary  observer,  would  be  attributed  to 


The  lower  surface  of  the  astragalus.  The  letter  a 
in  this  and  the  previous  figure  shows  the  pit  made  in 
the  astragalus  by  the  grasp  of  the  lion-forceps. 

a  slight  in-turning  of  the  toes  of  the  left  foot, 
as  when  he  walks  the  right  foot  is  turned  out, 
the  left  is  placed  straight.     On  examination, 

Fig.  654. 


there  is  considerable  deposit  of  new  tissue 
between  the  bones  which  were  cut.    The  foot 


is  slightly  extended.  This  makes  the  toes 
and  anterior  part  almost  of  proper  length,  but 
the  heel  is  1^  in.  higher  than  its  fellow,  which 
he  remedies  by  placing  a  wedge-shaped  piece 
of  cork  in  the  heel  of  his  boot.  The  power  of 
extension  of  the  toes  is  as  complete  as  in  the 
opposite  limb,  and  sensation  is  also  perfect. 

On  the  other  hand,  cases  occur  in  which 
the  result  appears  good  for  the  time,  but 
the  success  turns  out  to  have  been  only- 
temporary  ;  the  wounds,  after  healing, 
break  out  again,  and  local,  perhaps  com- 
bined also  with  general,  disease  reap- 
pears. I  do  not  know  that  this  is  more 
particularly  the  case  after  excision  of  the 
ankle-joint  than  after  any  other  of  these 
operations. 

Mccision  of  the  bones  of  the  foot. — In  dis- 
ease of  the  tarsal  or  metatarsal  bones  ex- 
cision is  often  very  successfully  practised 
when  the  disease  is  limited  to  the  os  cal- 
cis  behind,  or  to  single  bones  of  the  meta- 
tarsus in  front ;  but  it  is  of  more  doubtful 
utility  when  the  bones  which  are  affected 
are  those  covered  by  the  large  common 
synovial  membrane  of  the  tarsus.  These 
bones,  both  from  their  small  size  and 
from  being  portions  of  the  same  joint,  are  I 
very  liable  to  become  involved  in  the  same 
action,  and  thus  it  frequently  happens 
that  disease  is  only  eradicated  at  one  j 
point  to  show  itself  some  weeks  after- 
wards at  another,  and  the  attempt  to 
save  the  foot  is  often  unsuccessful.  But 
in  favorable  cases  it  ought  to  be  made, 
since  the  operations  involve  little  danger, 
and  no  confinement  beyond  what  would 
be  rendered  necessary  by  the  disease  it- 
self. Many  surgeons  prefer  gouging  out 
the  whole  carious  cavity,  leaving  a  shell 
formed  of  bone  presumed  to  he  healthy, 
and  of  the  soft  parts  around  ;  an  opera- 
tion sometimes  dignified  by  the  name  of 
''subperiosteal  resection,"  and  described 
byM.  Sedillot  under  the  name  of  "evide- 
ment  de  l'os."  The  alleged  advantages 
of  this  proceeding  are,  that  the  bone  may 
be  reproduced,  and  that  the  great  tendons 
will  be  left  in  their  natural  attachments. 
I  do  not  attribute  very  much  importance 
to  either  of  these  considerations.  !No 
direct  evidence,  as  far  as  I  can  discover, 
has  been  given  that  the  natural  bone  will 
be  reproduced  after  such  gouging.  I 
mean  by  "the  natural  hone,"  a  bone 
which  will  fill  up  the  place  of  the  original 
bone,  and  have  the  same  articulations  : 
and  by  "direct  evidence,"  the  dissection 
of  a  foot  in  which  this  has  taken  place. 
The  disadvantages  are  nil  of  them 
summed  up  in  the  fact  of  the  difficulty  of 
being  sure  that  the  whole  of  the  diseased 
bone  has  been  removed.  When  the  whole 
of  the  os  calcis,  of  the  astragalus,  or  of 
the  first  metatarsal  bone,  has  been  in- 
volved, except  a  small  exterior  portion  of 
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dubiously  healthy  bone,  I  have  not  scru- 
pled to  dissect  out  the  entire  bone  with- 
out respect  to  the  periosteum,  and  have 
seen  no  reason  to  repent  having  done  so. 
The  foot  has  been  left  in  a  very  service- 
able condition  ;  and  I  much  doubt  whether 
the  addition  of  a  few  detached  pieces  of 
bone  to  the  cicatrix  (which  I  believe  would 
have  been  the  entire  result  if  the  perios- 
teum had  been  left  behind)  would  have  af- 
fected the  usefulness  of  the  foot  in  any  way. 

Excision  of  the  os  colds  is  an  operation 
which  may  often  be  practised  with  great 
advantage.  Disease  of  the  tarsus  very 
commonly  begins  in  the  joint  between  the 
calcaneum  and  astragalus,  and  frequently 
spreads  into  the  former  bone ;  the  affec- 
tion of  the  latter  being  so  superficial  that 
the  carious  spot  can  be  gouged  away  when 
the  greater  mass  of  disease  has  been  re- 
moved. In  these  cases  the  central  part 
of  the  calcaneum  often  perishes,  leaving 
a  large  mass  of  necrosis  enclosed  in  a 
thin-walled  cavity  of  inflamed  and  soft- 
ened bone.  If  now  the  whole  bone,  in- 
cluding this  shell  of  softened  bone,  be 
removed,  the  patient  makes  a  certain  and 
speedy  recovery  with  a  useful  foot  ;  while 
if  the  loose  portion  be  removed,  and  the 
shell  scooped,  he  may,  it  is  true,  recover, 
and  the  heel  may  possibly  be  more  firm, 
but  the  recovery  is  at  least  doubtful,  and 
in  the  course  of  a  tedious  convalescence 
the  health  may  give  way,  fresh  disease  be 
lighted  up,  and  amputation  become  neces- 
sary. 

Excision  of  the  os  calcis  is  thus  per- 
formed :  An  incision  is  commenced  at  the 
inner  edge  of  the  tendo  Achillis,  and 
drawn  horizontally  forwards  along  the 
outer  side  of  the  foot,  somewhat  in  front 
of  the  calcaneo-cuboid  joint,  which  lies 
midway  between  the  outer  malleolus  and 
the  end  of  the  fifth  metatarsal  bone.  This 
incision  should  go  down  at  once  upon  the 
bone,  so  that  the  tendon  should  be  felt  to 
snap  as  the  incision  is  commenced.  It 
should  be  as  nearly  as  possible  on  a  level 
with  the  upper  border  of  the  os  calcis  ;  a 
point  which  the  surgeon  can  determine,  if 
the  dorsum  of  the  foot  is  in  a  natural 
state,  by  feeling  the  pit  in  which  the  ex- 
tensor brevis  digitorum  arises.  Another 
incision  is  then  to  be  drawn  vertically 
across  the  sole,  commencing  near  the  an- 
terior end  of  the  former  incision,  and 
terminating  at  the  outer  border,  of  the 
grooved,  or  internal,  surface  of  the  os 
calcis,  beyond  which  point  it  should  not 
extend,  for  fear  of  wounding  the  poste- 
rior tibial  vessels.  If  more  room  be 
^required,  this  vertical  incision  may  be 
prolonged  a  little  upwards,  so  as  to  form 
|i  +.1     The  bone  being  now  denuded,  by 

1  I  have  always  divided  the  tendons  of  the 
peroneus  longus  and  brevis.     They  can,  of 


throwing  back  the  flaps,  the  first  point  is 
to  find,  and  lay  open,  the  calcaneo-cuboid 
joint ;  and  then  the  joints  with  the  astra- 
galus. The  close  connections  between 
these  two  bones  constitute  the  principal 
difficulty  in  the  operation  on  the  dead 
subject ;  but,  as  has  been  already  stated, 
these  joints  will  frequently  be  found  to 
have  been  destroyed  in  cases  of  disease. 
The  calcaneum  having  been  separated 
thus  from  its  bony  connections  by  the  free 
use  of  the  knife,  aided,  if  necessary,  by 
the  lever,  lion-forceps,  etc.,  the  soft  parts 
are  next  to  be  cleaned  off  its  inner  side 
with  care,  in  order  to  avoid  the  vessels, 
and  the  bone  will  then  come  away.  The 
flaps  are  to  be  closed  lightly,  with  one  or 
two  points  of  wire-suture,  over  the  large 
gap  left  by  the  excision. 

This  plan  appears  more  convenient  and 
less  bloody  than  that  recommended  by 
Mr.  Hancock  and  Mr.  Guthrie,  of  making 
a  flap  from  the  heel  and  throwing  it  up, 
as  done  in  Syme's  amputation.  "Even  if 
the  diagnosis  has  been  erroneous  ;  if  dis- 
ease should  become  apparent  in  the 
astragalus  or  in  the  fore-part  of  the  tar- 
sus, when  the  bones  are  denuded,  and  so 
the  surgeon  should  be  led  to  amputate  the 
foot,  that  operation  could  be  easily  ac- 
complished by  a  slight  extension  of  the 
incisions  just  described.  In  this  way  I 
have  often  removed  the  os  calcis  in  a  very 
short  time,  and  without  finding  it  neces- 
sary to  tie  a  single  artery.  The  filling  up 
of  so  large  a  cavity  is  of  course  a  rather 
tedious  business  :  in  most  of  the  cases  of 
which  I  have  notes,  recovery  was  not 
completed  in  less  than  three  months  ;  and 
probably  the  patient  does  not  recover  the 
power  of  putting  the  foot  to  the  ground 
for  another  month  or  more.  But  when  it 
is  soundly  healed,  the  foot  is  a  very  use- 
ful one ;  and  I  have  seen  children  who 
could  run,  dance,  etc.,  pretty  nearly  as 
well  as  with  the  natural  foot. 

M.  Oilier  describes  an  operation  by 
which  the  os  calcis  can  be  removed  sub- 
periosteally  without  the  division  of  any 
tendons,  except  the  tendo  Achillis.  An 
angular  flap  is  made  by  an  incision  run- 
ning horizontally  along  the  lower  outer 
border  of  the  bone,  and  vertically  along 
the  outer  border  of  the  tendo  Achillis. 
Then  the  periosteum  and  the  parts  above 
it,  including  the  peronei  tendons,  are 
peeled  off  the  bone.  Next  the  attach- 
ment of  the  tendo  Achillis  and  the.  peri- 
osteum are  detached  from  the  tuberosity 
of  the  os  calcis.  Then  the  joints  are 
opened,  and  the  inside  of  the  bone  is 
cleaned,  and  so  its  removal  is  completed. 
I  have  only  practised  this  operation  on 

course,  be  dissected  out  and  held  aside  with  a 
blunt  hook,  but  I  have  not  observed  any  bad 
effects  from  their  division. 
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the  dead  subject.  It  seems  to  me  feasible 
enough,  and  worthy  of  trial ;  but  my  ex- 
perience of  the  ordinary  operation  has 
been  so  favorable,  that  I  have  been  the 
less  anxious  to  adopt  this  modification. 

Fig.  655. 


Drawing  from  the  photograph  of  a  patient  in  whom 
the  os  calcis,  almost  the  whole  astragalus,  and  a  por- 
tion of  the  scaphoid  bone,  had  been  removed  by  Dr. 
Nicholls. 


After  recovery,  the  only  mark  of  de- 
formity in  the  foot  is  an  elevation  of  the 
heel  proportionate  to  the  size  of  the  bone 
removed.  This  can  be  judged  of  by  fig. 
655. 

Even  en  the  astragalus  is  also  diseased, 
the  foot  may  be  perfectly  useful  after  the  re- 
moval of  both  the  diseased  bones.  Thus  at 
the  Medico-Chirurgical  Society  of  Edinburgh, 
December,  1869,  Dr.  Watson  showed  a  cast 
taken  recently  from  the  foot  of  a  boy  on  whom 
he  performed  excision  of  the  astragalus  and 
os  calcis,  in  July.  The  cast  showed  how  a 
dense  mass  of  tissue  occupied  the  gap  result- 
ing from  the  operation.  The  posterior  portion 
of  the  arch  of  the  foot  being  gone,  of  course 
the  patient  could  not  expect  to  retain  the 
spring  of  tbe  foot ;  but  in  spite  of  this,  not 
only  was  walking  easily  effected,  but  the  foot, 
as  was  seen,  presented  a  most  seemly  appear- 
ance.1 

A  somewhat  similar  case  occurred  in  the 
practice  of  Dr.  Nicholls,  of  Chelmsford,  the 

1  Edin.  Med.  Journ.,  Jan.,  1870. 


os  calcis,  almost  the  whole  astragalus,  and  a 
portion  of  the  scaphoid,  having  been  removed 
in  two  operations.  The  patient  can  walk 
quite  well  and  with  a  hardly  perceptible  limp  ; 
the  appearance  of  the  foot  is  shown  in  fig. 
655. 

Excision  of  the  Astragalus. — The  astra- 
galus is  easily  removed  by  making  a 
curved  incision  from  one  malleolus  to  the 
other,  something  like  that  made  at  the  be- 
ginning of  Syme's  amputation.  The 
ankle-joint  is  then  to  be  laid  freely  open, 
and  the  whole  upper  part  of  the  diseased 
bone  thus  exposed.  Then  the  ligaments 
connecting   it  to  the  scaphoid  are  to  be 

Fig.  656. 


The  foot  after  recovery  from  excision  of  the  astraga- 
lus'. In  this  case  the  scaphoid  bone,  which  had  be- 
come ankylosed  to  the  astragalus,  was  also  removed. 

severed,  and  the  bone  is  to  be  levered  up, 
when  the  interosseous  ligament  connect- 
ing it  with  the  os  calcis  will,  if  entire,  be 
felt,  and  can  be  readily  divided.  All  that 
is  then  necessary  to  complete  the  opera- 
tion is  to  clean  the  back  part  of  the  bone, 
which  should  be  done  with  care,  in  order 
to  avoid  injury  to  the  tendons  and  vessels 
which  lie  near  it.  I  have  had  several 
cases  in  children,  and  have  seen  one  in 
an  adult,  in  whom  a  very  useful  foot  was 
left ;  one  of  these  is  represented  above. 


[Fig.  657. 


Fig.  fi57  represents  the  result  in  a  child  st.  6,  in 
whom  the  astragalus  was  removed  by  means  of  an  ex- 
ternal lateral  incision  (Bryant).] 

The  bone  might,  also,  no  doubt,  be  re- 
moved by  two  lateral   incisions  similar  to 
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those  used  in  excision  of  the  ankle.  This 
would  avoid  the  injury  to  the  tendons 
and  vessels  incidental  to  the  above 
method  ;  but  would  be  more  laborious. 

No  formal  directions  are  required  for 
excising  the  other  tarsal  bones.  The  soft 
parts  are  to  be  thrown  aside  by  crucial 
incisions,  radiating  from  the  sinuses  which 
lead  to  the  diseased  bone,  and  the  latter 
removed  ;  care  being  taken  in  all  cases 
where  it  is  possible,  to  excise  the  whole 
bone  with  the  articulating  surfaces. 

The  metatarsal  bone  of  the  great  toe  is 
very  often  diseased ;  and  from  its  large 
size  the  disease  may  go  on  in  its  substance 
for  a  long  period  without  affecting  any 
other  bone.  In  such  cases,  after  a  suffi- 
ciently patient  trial  of  the  appropriate 
constitutional  treatment,  with  rest,  it  is 
proper  to  expose  the  disease  ;  and  if  this 
is  found  to  include  the  greater  part  of  the 
bone,  then  the  best  course  is  to  remove 
the  whole,  with  both  its  articular  sur- 
faces. This  may  be  readily  done  by  mak- 
ing an  incision  over  the  whole  length  of 
the  bone,  joined  by  shorter  perpendicular 
cuts  in  front  and  behind,  and  thus  turn- 
ing back  small  rectangular  flaps  including 
the  whole  length  of  the  bone.  It  is  bet- 
ter to  commence  by  severing  it  from  the 
cuneiform  bone,  as  in  dividing  it  from  the 
phalanx  the  plantar  arch  will  most  likely 
be  wounded,  and  the  bleeding  may  prove 
somewhat  embarrassing  ;  whereas  if  the 
artery  be  not  divided  till  the  bone  is  re- 
moved, there  is  no  difficulty  in  tying  it. 
No  splint  is  required.  Tne  great  toe 
sinks  down  somewhat  towards  the  tarsus, 
but  the  foot  is  as  useful  in  progression  as 
before. 

Should  single  metatarsal  bones  in  the 
centre  of  the  foot  be  diseased,  it  is  better 
to  gouge  away  the  whole  of  the  diseased 
part  ;  or  if  the  affection  seems  too  exten- 
sive, to  amputate  the  toe,  and  dissect  out 
the  metatarsal  bone  from  the  posterior 
end  of  the  wound. 

The  above  are  all  the  operations  of  ex- 
cision which  it  seems  necessary  to  describe 
particularly.  Dr.  Humphry  has  removed 
the  condyle  of  the  jaw  (see  Diseases  of 
Joints);  and  the  same  surgeon  on  one  oc- 
casion excised  a  fractured  portion  of  the  pa- 
tella ;  but  the  superficial  position  of  these 
bones,  and  the  rarity  of  the  operations, 
render  any  formal  description  super- 
fluous. 

The  operations  on  the  upper  and  lower 
jaw  have  been  described  in*  connection 
with  the  surgery  of  that  part  of  the  body. 

Total  or  partial  resections  of  long  bones. — 
"When  the  entire  thickness  of  a  long  hone 
is  diseased,  it  may  sometimes  be  advanta- 
geous to  remove  the  diseased  portion  only. 
In  this  way  portions  of  the  ribs  have  been 
resected  oh  account  of  caries,  probably  in 


order  to  avert  the  occurrence  of  pleuritic 
inflammation  from  the  neighborhood  of 
the  diseased  bone  ;  an  operation  of  some 
risk  and  very  doubtful  utility.  Or  por- 
tions of  the  shafts  of  the  ulna,  radius, 
tibia,  or  fibula,  have  been  cut  out,  with  a 
view  of  promoting  the  healing  of  ulcers 
that  seemed  otherwise  incurable,  or  get- 
ting rid  of  an  obstinate  affection  of  the 
bone.  Many  operations  for  necrosis  are 
also  erroneously  entitled  resections  of  the 
bones,  when  they  are  really  only  extrac- 
tions of  sequestra  ;  but  in  a  few  cases  the 
necrosed  shaft  has  been  removed  while 
yet  connected  to  the  living  bone.  Such 
operations,  however,  whether  undertaken 
on  account  of  caries  or  necrosis,  too  often 
result  in  failure.  In  cases  of  necrosis  of  a 
portion  of  the  thickness  of  a  bone,  resec- 
tion should  very  rarely  be  practised — 
perhaps  we  might  say  never,  unless  for 
the  relief  of  inflammatory  symptoms  pro- 
pagated from  the  diseased  bone  to  neigh- 
boring organs.  Nor,  in  cases  of  necrosis 
of  the  whole  thickness  of  the  shaft,  is  it 
usually  advisable  to  operate  until  the  old 
shaft  has  separated  from  the  new  bone. 
No  special  directions  are  needed  for  these 
operations.  The  chief  point  to  be  attended 
to  is  to  keep  as  close  to  the  bone  as  possi- 
ble, in  order  to  spare  not  merely  the  ten- 
dons, vessels,  etc.,  which  may  lie  in  rela- 
tion with  the  diseased  bone,  but  also  the 
periosteum  ;  so  that  there  may  be  as  good 
a  prospect  as  possible  of  the  regeneration 
of  the  part  removed. 

Subperiosteal  excision  of  the  shafts  of  long 
bones. — In  cases  of  diffuse  periosteal  ab- 
scess, it  will  occasionally  happen  that  the 
whole  thickness  of  the  shaft  of  the  bone 
perishes,  and  becomes  separate,  or  separ- 
able with  very  trifling  force,  from  the  ad- 
joining bone,  whether  at  the  epiphyseal 
lines,  or  at  some  part  of  the  continuity  of 
the  diaphysis.  In  such  cases  the  old  prac- 
tice was  either  to  amputate,  or  to  perse- 
vere in  the  expectant  treatment  until  a 
sufficient  periosteal  deposit  of  bone  had 
formed  to  restore  the  integrity  of  the 
shaft  and  support  the  muscular  move- 
ments. I  have  in  another  essay1  ex- 
pressed my  conviction  that  the  latter  plan 
of  treatment  should  be  abandoned,  and 
that  it  is  better,  speaking  generally,  to 
remove  a  dead  piece  of  bone  whenever  it 
is  possible,  without  waiting  for  osseous 
reproduction.  There  are  also  cases,  as  I 
believe,  where  the  subperiosteal  resection 
of  the  whole  shafts,  or  of  large  portions  of 
the  whole  thickness  of  the  shafts  of  the 
long  bones,  will  much  improve  the  pa- 
tient's prospects  of  recovery,  and  in  all 
probability  obviate  the  necessity  of  ampu- 
tation. 

1  Diseases  of  the  Bones,  p.  156. 
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Many  striking  cases  illustrative  of  the  ad- 
vantages of  this  operation  have  now  been  put 
on  record.  I  may  refer  to  a  case  of  a  boy, 
aged  10,  in  which  I  removed  the  whole  dia- 
physis  of  the  tibia,  which  had  separated  from 

Fig.  658. 


From  a  boy  in  whom  the  whole  of  the  (Maphysis  of 
the  tibia  had  been  removed.  To  show  the  shape  of 
the  limb  after  reproduction  of  the  bone,  and  the  extent 
of  the  resulting  shortening. 

both  its  epiphyses,  one  month  after  the  com- 
mencement of  acute  periostitis  ;  to  another  in 
which  I  removed  a  portion,  3£  inches  in 
length,  of  the  shaft  of  the  femur  about  four 
months  after  the  commencement  of  the  dis- 
ease, and  before  any  periosteal  bone  had 
formed ;'  to  another  in  which  Mr.  Joseph 
Bell,  of  Edinburgh,  resected  a  still  larger  por- 
tion of  the  femur  ;8  to  a  striking  case  by  Dr. 
' Cheever3  of  Boston,  U.  S.,  of  resection  not  only 
of  the  whole  diaphysis,  but  also  of  the  lower 
epiphysis  of  the  tibia,  at  the  age  of  13,  where 
nine  inches  of  bone  were  removed,  the  liga- 


1  Surgical    Treatment    of    Children's    Dis- 
eases, 2d  ed.,  pp.  391,  395. 

2  Brit.  Med.  Journ.,  May  2,  1868. 

3  Surgical  Cases,  by  D.  W.  Cheever,  M.D., 
p.  16  ;  Boston,  1869. 


ments  of  the  ankle-joint  divided,  and  the  arti- 
cular end  of  the  tibia  formally  dissected  away 
from  the  fibula  and  astragalus,  good  motion 
resulting  ;  and,  finally,  to  three  cases  which 
may  be  found  in  M.  Ollier's  work,  above  re- 
ferred to,  under  the  care  of  Letenneur,  Lar- 
ghi,  and  Crus  y  Manso,  in  which  the  whole 
diaphysis  of  the  tibia  was  "successfully  re- 
moved. 

In  all  these  cases,  in  which  the  whole 
thickness  of  the  bone  is  removed  for  any 
considerable  length,  it  appears  to  me,  as 
far  as  I  can  discover,  that  shortening 
always  ensues  when  the  bone  is  solitary, 
as  the  femur ;  and  almost,  if  not  quite 
always,  when  it  is  the  chief  bone  of  the 
limb,  as  the  tibia.  The  head  of  the 
fibula  in  these  cases  experiences  a  gradual 
displacement  upwards.  When  it  is  the 
subordinate  bone,  as  the  fibula,  or  of  equal 
rank,  as  one  of  the  hones  of  the  forearm, 
the  other  bone  prevents  the  necessary  ap- 
proximation of  the  parts  under  muscular 
contraction,  and  the  reproduced  portions 
of  the  bone  do  not  unite.  Such,  at  least, 
has  been  my  experience,  but  the  cases  are 
as  yet  too  few  to  justify  any  confident 
general  statement. 

The  operation  is  usually  one  of  extreme 
facility.  A  very  free  incision  should  be 
made  along  the  superficial  aspect  of  the 
bone,  and  the  periosteum  separated  by 
means  of  the  handle  of  the  scalpel,  or 
other  blunt  instrument.  This  being  done, 
a  chain-saw  is  to  be  passed  under  the 
bone,  and  its  divided  ends  seized  with  the 
lion-forceps  and  gently  twisted.  If  they 
will  come  away  from  the  epiphyseal  lines, 
the  operation  is  over ;  otherwise  the 
chain-saw  must  be  again  applied  at  the 
limits  of  the  separated  periosteum.  Ii 
the  articular  end  is  also  to  be  removed, 
its  ligaments  must  of  course  be  divided. 
It  is  far  more  satisfactory  to  find  the  sepa- 
ration of  the  dead  bone  already  complete, 
than  to  have  to  make  the  division  of  the 
dead  bone  from  the  living  with  the  saw, 
though  cases  are  on  record  in  which  the 
latter  proceeding  has  proved  successful. 

Space  hardly  allows  of  a  proper  discus- 
sion as  to  the  propriety  of  such  operations 
as  these  under  different  circumstances. 
In  all  the  instances  referred  to  the  opera- 
tion succeeded.  In  one,  in  which  I  re- 
moved a  portion  only  of  the  shaft  of  the 
tibia,  it  failed,  and  amputation  became 
necessary,  the  patient  recovering.  But 
the  cases  have  been  far  too  few  at  present 
to  enable  us  to  judge  as  to  the  relative 
safety  of  this  course  and  amputation. 
All  that  I  will  say  here  on  the  subject  is, 
that  in  early  life  (and  most,  if  not  all, 
these  cases  occur  in  childhood),  when  the 
whole  thickness  of  the  shaft  of  the  bone 
perishes  in  consequence  of  acute  perios- 
teal abscess,  and  is  separable  from  the 
neighboring  portions,  subperiosteal  exci- 
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Fisr.  G59. 


Fig.  G60. 


From  a  case  in  which  three  inches  and  a  half  of  the  shaft  of  the  femur  had  been  removed  suhperiosteally. 
The  knee  became  ankylosed  from  the  extension  of  suppuration  into  the  joint.  Fig.  659  shows  the  amount  of 
the  resulting  shortening,  which  is  confined  entirely  .to  the  femur.  The  cicatrix  on  the  inner  side  is  the  mark 
of  an  abscess.  The  posterior  view  of  the  limb  shows  the  position  of  the  wound  from  which  the  bone  had  been 
extracted,  and  the  deformity  produced  by  the  ankylosis. 


sion  appears  to  me  to  be  indicated,  and 
should  be  performed  at  the  earliest  pos- 
sible period.  Many  of  these  cases  termi- 
nate in  the  most  gratifying  manner  ;  and 
a  patient  who  would  otherwise  have  been 
condemned  to  amputation,  or  have  lost 
his  life  by  pyaemia,  rapidly  recovers  from 
the  profound  surgical  fever  which  accom- 


panies this  complaint,  and  regains  a  very 
useful,  though  somewhat  shortened  limb. 
In  less  acute  cases,  where  the  amount  of 
bone  which  has  perished  is  smaller,  and 
the  surgical  fever  does  not  run  so  high, 
the  expectant  treatment  is  certainly  justi- 
fiable, and  may  often  be  advisable. 
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DISEASES  OF  THE  JOINTS. 

By  Athol  A.  Johnstone,  Esq. 
Revised  by  E.  H.  Bradford,  M.D. 


part  I. 

DISEASES  COMMON  TO  ALL   THE 
JOINTS. 

In  estimating  the  nature  and  import- 
ance of  diseases  of  the  joints,  we  have  to 
bear  in  mind  that  we  have  to  deal  with  j 
varied  structures,  distinct  in  their  forma-  | 
tion,  their  functions,  and  their  pathologj^, 
but  all  so  far  united  for  a  special  purpose 
that  disturbance  of  any  one  of  them  is 
sufficient  to  derange  the  harmonious* 
working  of  the  whole.  The  study  of  dis- 
eases of  the  joints,  therefore,  involves  to 
a  greater  or  less  extent  that  of  the  affec- 
tions of  the  osseous  system,  the  foundation, 
as  it  were,  of  the  articulations  ;  of  cartil- 
age, fibro-cartilage,  or  membrane,  inter- 
posed between  the  bones  to  play  the  pai't 
of  the  buffers  in  the  railway-train  ;  of 
fibrous  tissue  or  ligaments,  the  coupling- 
chains  ;  of  synovial  membranes  with  their 
synovia,  the  lubricating  boxes  and  grease 
by  which  the  friction  is  diminished  ;  as 
well  as  of  connective  and  adipose  tissues, 
which  serve  as  packing  material  to  fill  up 
the  hollows.  External  to  the  joints,  more- 
over, but  still  playing  an  important  part 
in  their  mechanism,  are  various  muscles 
with  their  tendons,  as  well  as  synovial 
bursse,  the  pathological  conditions  of 
which  in  their  relation  to  the  joints  can- 
not be  entirely  omitted  or  passed  over. 

It  is  only  since  the  investigation  of  the 
diseases  of  the  joints  has  been  pursued  in 
relation  to  their  structural  origin  (for 
which  we  are  mainly  indebted  to  the  acute 
intellect  and  philosophical  spirit  of  Sir  B. 
Brodie),  that  any  precision  of  diagnosis 
has  been  arrived  at,  any  really  physio- 
logical system  of  treatment  been  adopted. 
The  diseases  of  the  joints  are  no  longer 
lumped  together  under  the  vague  denomi- 
nation of  "white  swelling,"  but  referred, 
with  more  or  less  certainty,  to  the  tissues 
in  which  they  commenced,  and  connected 
with  the  pathological  changes  which  those 
tissues  are  found  to  have  undergone.  It 
must,  however,  be  admitted  that  when 
disease  has  advanced  to  a  certain  stage, 
so  many  of  those  structures  are  likely  to 
be  involved,  that  an  accurate  allotment 


of  the  symptoms  to  their  respective  sources 
would  be  useless  even  if  it  were  possible  ; 
so  that,  practically,  we  have  often  to  dis- 
regard minute  anatomical  distinctions, 
and  consider  the  case  mainly  as  regards 
its  severity  and  probable  termination.  It 
may  be  remarked,  too,  that  the  separa- 
tion of  joint-diseases  into  those  which 
affect  the  synovial  membranes  or  liga- 
ments, the  bones,  and  the  cartilages,  is 
more  obvious  and  more  practically  useful 
in  adults,  in  whom  these  structures  have 
arrived  at  their  full  growth,  than  in  chil- 
dren, in  whom  they  are  still  in  process  of 
development.  As  Mr.  Hilton  justly  ob- 
serves, "in  childhood  the  separate  and 
distinct  disease  of  the  articular  structures 
can  seldom  be  recognized  with  any  useful 
precision  during  life."1 

The  limits  assigned  to  this  essay  are 
evidently  insufficient  to  allow  of  any  com- 
plete or  comprehensive  study  of  these  va- 
ried diseases  ;  no  more  than  a  sketch  can 
be  attempted  ;  but  that  sketch,  it  is 
hoped,  may  be  found  sufficient  for  all 
practical  purposes. 

Anatomically  all  joints  are  not  alike, 
being  divided  into  the  comparatively  sim- 
ple synarthrodia!  articulations,  or  those 
devoid  of  a  synovial  membrane,  and  the 
more  complicated  diarthrodial,  in  which  a 
synovial  membrane  exists.  Pathologi- 
cally a  similar  distinction  may  to  a  cer- 
tain extent  be  drawn,  and  the  affections 
of  the  diarthrodial  articulations  may  con- 
veniently be  separated  from  those  of  the 
synarthrodial,  which  will  receive  such  no- 
tice as  may  be  considered  necessary  in  the 
latter  part  of  the  essay. 


Diseases  of  the  Synovial  Mem- 
branes— Synovitis. 

Synovial  membranes  are  liable  to  in- 
flammation, forming  what  is  usually, 
though  not  perhaps  very  correctly,  termed 
synovitis. 

The  inflammation  which  attacks  a  sy- 

1  See  also  Holmes,  Surgical  Diseases  of 
Children,  p.  411.  [For  a  different  opinion, 
see  Volkmann,  die  Fungose  Gelenkentzun- 
dungen,  Klinische  Vortrage,  xv.,  lb*8,  109.  J 
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novial  membrane  may  be  of  the  ordinary 
character,  or  it  may  be  moditied  by  cer- 
tain constitutional  conditions.  Common 
synovitis  occurs,  in  many  cases,  as  a  local 
affection  from  the  direct  irritation  of  me- 
chanical injury,  or  results  from  undue 
exercise  and  exposure  of  the  joint  to  at- 
mospheric influences  ;  it  may  also  be  in- 
duced by  disease  which  has  involved  the 
adjoining  tissues.  This  form  of  inflam- 
mation is  generally  confined  to  a  single 
articulation. 

The  constitutional  conditions  which 
modify  the  character  of  the  inflammation 
may  be  more  or  less  permanent,  and  even 
hereditary.  Sometimes  we  tind  the  pa- 
tient presenting  evident  marks  of  scrofula, 
and  the  local  disease  sharing  in  the  pecu- 
liarities of  that  affection  ;  in  other  cases, 
and  principally  in  the  poorer  classes,  who 
are  ill-clad  and  unduly  exposed  to  varia- 
tions of  temperature,  the  rheumatic  dia- 
thesis is  apt  to  prevail ;  whilst  in  those 
Avho  live  luxuriously,, the  local  inflamma- 
tion may  be  preceded  or  accompanied  by 
various  symptoms  of  disordered  digestion, 
indicating  the  presence  of  an  unusual 
quantity  of  uric  acid  in  the  system,  or  the 
existence  of  the  gouty  diathesis.  The  con- 
stitutional modifications,  on  the  other 
hand,  may  result  from  causes  which  are 
obviously  temporary.  A  peculiar  form  of 
synovial  inflammation,  for  instance,  may 
occur  unexpectedly  after  parturition,  or 
following  some  operation,  in  those  in  fact 
who  are  suffering  from  what  is  termed 
pycemia;  or  it  may  take  place  suddenly 
during  the  progress  of  urethral  discharge, 
when  it  is  distinguished  by  the  name  of 
gonorrheal  rheumatism ;  or,  finally,  it  may 
manifest  itself  during  the  existence  of 
venereal  poisoning.  In  all  these  modifica- 
tions of  inflammation,  it  may  be  remarked, 
there  is  a  considerable  chance  of  the  topi 
cal  disease  manifesting  itself  in  more  than 
one  articulation. 

It  will  be  convenient  to  commence  with 
a  description  of  the  simple  form  of  inflam- 
mation of  a  synovial  membrane,  and  its 
consequences,  and  afterwards  to  notice 
briefly  the  peculiarities  presented  by  syno- 
vitis when  scrofulous,  rheumatic,  or  gouty; 
pyozmic,  gonorrhoea!,  or  syphilitic. 

Acute  synovitis. — Synovitis  may  be  acute 
or  chronic.  Acute  synovitis,  arising  in 
the  membrane  itself  from  the  causes  al- 
ready alluded  to,  occurs  more  frequently 
in  adults  than  at  an  earlier  period  of  life, 
in  males  than  in  females. 

Pathological  anatomy. — The  simplest 
changes  which  result  from  inflammatory 
action  consist  in  increased  vascularity  of 
the  membrane,  especially  of  its  plicae  vas- 
culosee,  followed  by  increase  in  the  amount 
of  the  synovia,  and  some  alteration  in 
its  healthy  composition.    A  little  later, 


we  find  the  products  of  inflammation 
either  effused  into  the  synovial  cavity, 
mingling  with  and  usurping  the  place  of 
the  normal  secretion,  or  situated  in  the 
texture  of  the  membrane  and  in  the  im- 
mediately contiguous  tissues.  The  effu- 
sion into  the  joint-cavity  may  consist  of 
serum,  mixed  with  shreds  of  synovial  epi- 
thelium, and  a  variable  amount  of  organ- 
izable  lymph,  giving  rise  to  false  mem- 
branes connected  with  the  walls  of  the 
cavity  or  floating  in  the  secretion  ;  some 
of  the  coloring  constituents  of  the  blood 
may  also  be  present.  In  a  large  number 
of  cases  the  inflammation  is  arrested  be- 
fore much  mischief  occurs ;  the  vascu- 
larity of  the  membrane  diminishes,  the 
effused  fluids  are  absorbed  more  or  less 
completely,  and  the  joint  is  restored  to  its 
original  condition  ;  or  it  may  be  left  more 
distended  than  natural,  and  liable  to  fresh 
effusion  ;  or  a  certain  amount  of  thicken- 
ing and  loss  of  mobility  may  remain  per- 
manently. 

In  other  cases,  however,  further  changes 
occur  within  the  joint,  giving  rise  to  vil- 
lous or  fringed  processes,  extending,  per- 
haps, over  the  cartilages,  which  may  still 

Fig.  661. 


Pendulous  growths  from  the  synovial  membrane. 
(From  a  preparation  in  the  Museum  of  St.  George's 
Hospital.) 

be  found  beneath  them.  At  the  same 
time  a  similar  action  takes  place  on  the 
outer  side  of  the  membrane,  increasing 
the  amount  of  thickening  and  consolida- 
tion of  the  capsule.  If  the  inflammatory 
action  still  proceeds  unchecked,  the  fluid 
effused  into  the  joint  becomes  turbid,  and 
pus  is  formed,  at  first  scantily,  but  after- 
wards in  larger  quantities ;  the  other 
structures  entering  into  the  composition 
of  the  joint  become  involved  in  the  dis- 
eased action  ;  the  articular  cartilages  are. 
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affected,  ulcerous  excavations  extend 
through  their  substance,  and  the  articular 
extremities  of  the  bones  particijDate  to  a 
greater  or  less  extent  in  the  disorganizing 
process.  The  parts  outside  the  joint- 
cavity  undergo  similar  changes  ;  degene- 
ration takes  place  in  their  newly-formed 
materials,  and  abscesses  arise  there,  com- 
municating with  the  joint  by  ulceration 
extending  through  the  capsule,  or  making 
their  way  to  the  surface  by  means  of  sinus- 
es. The  ligamentous  structures  become 
thickened  or  softened,  or  otherwise,  altered, 
so  as,  in  some  instances,  to  be  no  longer 
capable  of  holding  together  the  bones, 
which  may  thus  become  completely  or  in- 
completely dislocated. 

Symptoms. — The  leading  symptoms  are 
those  of  inflammation  generally,  varying 
in  degree  with  the  amount  of  synovitis 
present,  with  the  cause  inducing  it,  with 
the  particular  constitutional  condition, 
and  with  the  individual  joint  affected. 
The  amount  of  inflammatory  fever  de- 
pends upon  the  character  and  extent  of 
the  synovitis,  and  the  importance  of  the 
articulation,  being  generally  most  marked 
when  the  hip-joint  is  the  seat  of  the  dis- 
ease. Locally,  Ave  have  pain,  usually  of 
considerable  amount,  increased  by  any 
movement  of  the  part,  and  often  charac- 
terized by  a  feeling  of  distension.  It  may 
be  noticed  also  that  the  pain  in  articular 
inflammations,  as  in  those  of  some  other 
organs,  is  not  always  referred  to  the  re- 
gion in  which  the  disease  actually  exists. 
In  diseased  hip,  for  instance,  the  suffering 
may  be  experienced  mainly  in  the  knee, 
giving  rise  occasionally  to  mistakes  on  the 
part  of  the  careless  observer.  There  is 
swelling,  varying  with  the  amount  of  effu- 
sion into  and  round  the  joint,  and  taking 
the  shape  not  of  the  articular  extremities 
of  the  bones,  but  of  the  distended  syno- 
vial capsule,  modified  by  the  degree  of 
resistance  afforded  by  the  surrounding 
structures.  Fluctuation,  at  least  in  the 
more  superficial  joints,  is  usually  distinct, 
becoming  less  so  if  the  disease  is  pro- 
longed and  the  inflammatory  products 
acquire  a  more  solid  character.  Heat  and 
redness  are  more  or  less  evident,  accord- 
ing to  the  situation  of  the  joint  affected, 
its  proximity  to  the  surface,  and  the  de- 
gree in  which  the  tissues  external  to  the 
synovial  membranes  are  involved.  The 
position  which  is  unconsciously  assumed 
in  acute  articular  inflammation  is  often 
characteristic  of  the  affection  and  of  the 
particular  joint  implicated.  To  alleviate 
suffering,  by  securing  rest,  the  limb  be- 
comes more  or  less  rigidly  fixed  by  invol- 
untary contraction  of  the  muscles  in  its 
neighborhood,  but  in  addition  to  this 
rigidity,  there  is  a  strong  tendency  for 
the  joint  to  become  flexed,  and  for  this 
flexion  steadily,  though  gradually,  to  in- 


crease unless  arrested  hy  the  surgeon.  It 
has  been  supposed  that  the  rigidity  and 
flexion  are  due  to  over-distension  of  the 
joint-cavity  by  fluid  ;  but  the  ease  with 
which  the  joint  can  be  moved,  and  the 
increased  flexion  relieved  when  chloro- 
form is  administered,  points  rather  to 
undue  muscular  contraction.  The  most 
rational  explanation  appears  to  be  that 
given  by  Mr.  Hilton,  in  his  valuable  work 
On  Rest,  viz.,  "that  the  irritated  or  in- 
flamed condition  of  the  interior  of  the 
joint  (say  the  knee-joint),  involving  the 
whole  of  the  articular  nerves,  excites  a 
corresponding  condition  of  irritation  in 
the  same  nervous  trunks  which  supply 
both  sets  of  muscles,  extensors,  and  flex- 
ors ;  but  that  the  flexors,  by  virtue  of 
their  superior  strength,  compel  the  limb 
to  obey  them,  and  so  force  the  joint  into 
its  flexed  condition.''11  At  any  rate  the 
effect  produced,  that  is,  the  position  as- 
sumed by  the  limb,  is  practically  of  great 
importance,  for  it  is  capable  of  maintain- 
ing or  aggravating  the  disease  at  the  time, 
as  well  as  of  giving  rise  ultimately  to  great 
embarrassment  in  the  event  of  anchylosis 
occurring. 

In  the  majority  of  cases  of  uncompli- 
cated synovitis,  the  inflammation  speed- 
ily subsides,  the  fluid  is  absorbed,  and  the 
part  returns  to  its  normal  condition.  In 
others,  however,  the  joint  remains  some- 
what swollen,  the  synovial  membrane  is 
thickened,  and  the  mobility  of  the  part 
diminished,  whilst  the  patient  is  left  very 
liable  to  relapse  from  exposure  to  any  of 
the  exciting  causes  of  synovitis.  Or  the 
acute  symptoms  may  simply  diminish, 
and  without  any  interval  of  restoration  to 
health  the  disease  may  assume  the  chronic 
form  to  be  subsequently  described.  In  a 
certain  number  of  cases,  unfortunately, 
the  inflammation,  instead  of  subsiding, 
increases  in  severity,  and  the  disease  is 
no  longer  confined  to  the  synovial  mem- 
brane, the  cartilages  and  other  structures 
becoming  involved,  in  the  manner  to  be 
more  minutely  described  hereafter.  Such 
extension  is  marked  by  fresh  and  excru- 
ciating suffering,  by  painful  "jumping" 
of  the  limb,  as  well  as  by  crepitus  on 
moving  the  joint,  as  the  cartilages  be- 
come destroyed,  and  is  followed  or  at- 
tended in  a  large  proportion  of  cases  by 
suppuration. 

Acute  articular  abscess.—  Suppuration  in 
a  joint,  however,  occasionally  occurs  also 
directly  as  a  consequence  of  acute  syno- 
vitis, the  effect  frequently  of  some  injury, 
or,  in  children  especially,  as  the  result 
of  acute  inflammation  supervening  on 
chronic   disease   of   the   joint.      In   this 

1  Hilton,  On  the  Therapeutic  Influence  of 
Rest,  p.  156. 
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acute  form  of  joint-disease,  whether  we 
assign  the  synovial  membrane  proper,  or 
some  other  of  the  varied  textures  with 
which  it  is  more  or  less  blended,  as  the 
starting-point  of  the  disease,  we  may 
suspect  the  formation  of  matter,  if  the  in- 
flammation run  very  high  ;  if  one  or  more 
rigors  occur,  followed  by  exacerbation  of 
the  pain  and  general  suffering  ;  and  if  the 
tumefaction  increase  and  take  on  a  more 
decidedly  phlegmonous  character  which 
extends  to  the  surface.  [There  seems  to  be 
some  doubt  as  to  the  fact  that  in  chronic 
joint  affections  suppuration  is  usually 
preceded  by  a  febrile  onset.  Konig  states 
that  after  a  series  of  careful  thermometric 
observations  he  is  convinced  that  suppu- 
ration is  always  preceded  in  chronic  arth- 
ritis by  fever.  Schede,  however,  reports 
that  the  temperature  curve  is  of  no  value 
in  fungous  arthritis. ']  The  constitutional 
disturbance  will  now  be  great,  the  pulse 
rapid,  and  the  character  of  the  fever  will 
he  altered,  assuming  somewhat  of  a  ty- 
phoid form.  When  suppuration  has  oc- 
curred within  the  joint,  and  the  case  pro- 
gresses unfavorably,  the  parts  around 
hecome  speedily  affected.  Abscesses  are 
formed  in  the  surrounding  areolar  tissue  ; 
at  first,  perhaps,  separate  from,  but  soon 
communicating  with  the  articular  cavity. 
The  fibrous  tissues  become  softened  and 
yield,  the  skin  gets  implicated,  and  open- 
ings form  communicating  with  the  joint, 
and  discharging  a  more  or  less  unhealthy 
pus.  When  much  disorganization  has 
taken  place  within  the  joint,  the  most 
favorable  issue  to  which  we  can  look  for- 
ward is  discharge  of  the  matter,  and  union 
of  the  opposed  articular  surfaces.  The 
health  may  now  improve.  The  swell- 
ing subsides,  the  discharge  dimin- 
ishes, and  at  last  ceases,  the  sinuses  heal 
up,  the  joint-cavity  is  obliterated,  being 
filled  with  newly-formed  connective  tis- 
sue, and  the  limb  is  stiffened  or  completely 
anchylosed.  If,  however,  the  constitu- 
tional powers  give  way,  the  patient  may 
he  worn  down  by  the  severity  of  the  pain 
and  profuse  discharge  ;  the  removal  of  the 
source  of  irritation,  by  excision  or  ampu- 
tation, becomes  necessary,  or  where  this 
is  impracticable,  life  is  at  last  extin- 
guished. 

Chronic  synovitis  may  be  simply  inflam- 
matory in  its  character,  though  it  occurs 
more  commonly  perhaps  as  a. modification 
of  the  inflammatory  process,  dependent 
on  certain  constitutional  cachexias,  such 
as  scrofula,  syphilis,  gout,  or  rheumatism. 
In  some  cases  the  distinctive  characters 
of  each  of  these  varieties  are  clear  and 
well  denned ;  and  no  difficulty  is  expe- 
rienced in  assigning  the  affection  to  its 

C1  London  Med.  Eecord,  1878,  p.  221.  From 
Berl.  Klin.  Wochenschnft.] 


appropriate  place.  In  others,  however, 
the  boundary-line  is  not  always  drawn 
with  precision  ;  and  the  surgeon  finds  in 
these  diseases,  as  in  most  others,  that  the 
definite  descriptions  necessitated  in  books 
are  not  always  borne  out  in  practice. 
Just  as  acute  disease  melts  by  insensible 
gradations  into  the  chronic,  so  the  con- 
stitutional modifications  of  inflammation 
are  often  imperfectly  or  scarcely  marked. 
At  the  bedside  of  the  patient,  the  surgeon 
must  work  out  for  himself  many  details  ; 
and  every  case  will  still  offer  some  special 
employment  for  his  intellectual  investiga- 
tion. The  author  can  only  point  out,  as 
it  were,  the  leading  ^  types  ;  he  who  at- 
tempts more  bewilders  the  reader  instead 
of  assisting  him. 

Acute  inflammation  of  the  synovial 
membrane,  imperfectly  treated,  may  by 
degrees  assume  the  chronic  form  ;  or 
commencing  without  any  great  activity 
in  its  symptoms,  the  inflammation  may 
pass  into  a  chronic  condition  ;  in  the  lat- 
ter case,  however,  the  probabilities  are 
very  much  in  favor  of  the  existence  of 
some  constitutional  taint.  The  joint  is 
sometimes  much  distended  with  fluid ; 
and  the  synovial  membrane  itself,  in  pro- 
tracted cases,  loses  more  or  less  of  its 
natural  structure,  is  over-vascular,  and 
permanently  thickened,  or  converted  into 
a  firm  and  gristly  substance.  The  disease 
may  gradually  yield,  or  it  may  remain 
stationary  in  this  condition  for  a  consid- 
erable time,  and  then,  under  the  influence 
of  fresh  inflammation,  the  joint  may  ulti- 
mately become  totally  disorganized. 

The  symptoms  are  much  the  same  as  in 
the  acute  form  of  disease,  and  far  less 
severe  in  their  character.  The  constitu- 
tional disturbance  is  compai-atively  little 
felt.  There  is  swelling,  sometimes  to  a 
considerable  extent,  more  or  less  pain  is 
experienced,  and  the  movements  of  the 
joint  are  often  very  greatly  impaired.  In 
some  instances  a  peculiar  crepitus  or 
crackling  is  felt,  or  a  sensation  is  commu- 
nicated to  the  hand  as  if  a  number  of 
loose  bodies  existed  in  the  joint,  depend- 
ing, perhaps,  on  effusion  of  plastic  mate- 
rial into  the  cavity,  similar  to  that  noticed 
in  inflammation  of  the  bursa?  and  tendi- 
nous sheaths.  The  simple  form  of  chronic 
synovitis — the  form,  that  is,  not  connected 
with  any  constitutional  taint — usually  ter- 
minates favourably  unless  neglected,  as  is 
occasionally  seen  in  the  laboring  classes, 
when  attack  after  attack  may  occur  till  at 
last  the  joint  is  destroyed,  or  life  itself 
sacrificed.  In  cases,  too,  of  long  stand- 
ing, where  great  induration  of  the  soft 
tissues  has  occurred,  complete  restora- 
tion to  a  healthy  condition  becomes  at 
best  difficult,  and  relapses  into  a  state  of 
sub-acute  inflammation  are  of  frequent 
occurrence. 


244 


DISEASES    OF    THE    JOINTS. 


Treatment  of  acute  synovitis. — The  treat- 
ment to  be  adopted  is  partly  general, 
partly  local.  If  the  inflammation  runs 
very  high,  and  the  patient  is  strong  and 
plethoric,  it  may  be  necessary  to  take 
blood  from  the  arm  ;  at  any  rate,  a  brisk 
mercurial  purgative,  followed  by  salines, 
with  antimony,  and  perhaps  with  col- 
chicum,  will  be  advisable,  or  in  some 
cases  it  may  be  expedient  to  place  the 
system  rapidly,  but  for  a  short  time,  under 
the  influence  of  mercury.  Where  the  pa- 
tient is  less  robust,  any  bloodletting  had 
recourse  to  should  be  local ;  and  in  all 
cases,  though  it  will  be  desirable  to  keep 
the  liver  acting  by  combining  taraxacum 
with  the  saline  medicines,  or  by  admin- 
istering occasionally  some  preparation  of 
mercury,  violent  purgatives  should  be 
avoided,  on  account  of  the  disturbance  to 
the  limb  which  they  necessitate. 

The  primary  and  essential  condition  of 
the  local  treatment  is  complete  repose. 
When  the  inflammation  is  of  moderate 
extent,  mere  rest  in  bed,  with  the  joint 
supported  by  a  partially  distended  air-  or 
water-cushion,  will  be  sufficient.  Where' 
the  inflammation  is  severe,  and  danger 
of  permanent  mischief  threatens,  more 
decided  mechanical  support  is  required. 
The  position  to  be  adopted  varies  with 
the  individual  joint,  but  in  all  cases  must 
be  that  which  keeps  no  ligament,  and  no 
part  of  the  synovial  membrane,  on  the 
stretch,  and  which,  in  the  event  of  an- 
chylosis occurring,  will  allow  the  limb  to 
be  used  to  the  greatest  advantage.  Sup- 
posing the  articulation  to  have  already 
assumed  an  improper  position,  it  is  better 
to  put  it  right  at  once,  even  if  the  existing 
inflammation  is  acute  ;  for  in  unnatural 
positions  the  different  parts  of  the  joint 
are  kept  in  a  state  of  undue  pressure  or  of 
undue  tension,  either  of  which  interferes 
with  healthy  nutrition,  and  so  opposes  the 
curative  process.  Under  the  influence  of 
chloroform  [or  ether],  the  replacement  can, 
at  this  time,  be  readily  effected.1     [The 

1  As  Mr.  Holmes  Coote,  at  page  85  of  his 
work  On  Joint  Diseases,  has  quoted  these  re- 
marks for  the  purpose  of  adding,  ' '  To  this 
practice  I  most  strongly  demur,"  I  maybe 
allowed  to  cite  the  very  judicious  and  forcible 
observations  of  Mr.  Hilton  respecting  the 
mischievous  and  destructive  effect  he  has  over 
and  over  again  seen  produced  by  allowing  the 
joint  to  assume  or  retain  the  fixed  and  flexed 
position  induced  by  involuntary  muscular 
contraction,  "resulting  not  seldom,  I  may 
say,  from  procrastination,  or  inexcusable 
want  of  courage  on  the  part  of  the  surgeon 
to  rectify  it,  or  from  his  yielding  too  easily  to 
the  importunities  of  the  patient  or  his  friends, 
in  order  to  avoid  giving  pain  to  the  patient. 
From  the  time  when  the  limb  begins  to  be 
flexed  starts  the  mischief,  which  hy-and-by 
cannot  be  controlled."     And  again,  after  re- 


experience  of  Bonnet  appears  to  demon- 
strate the  safety  of  the  procedure  of  forci- 
ble straightening,  while  inflammation  is 
present.  (Maladies  Articulaires.)1]  The 
splint  used  should  be  well  adapted  to  the 
limb,  and  be  of  sufficient  length;  in  many 
cases  it  is  absurdly  short,  giving  no  real 
rest  to  the  joint,  and  allowing  the  weight 
of  the  parts  below  to  drag  upon  the  liga- 
ments, and  tend  to  produce  deformity. 
In  disease  of  the  knee-joint,  for  instance, 
to  give  effectual  support,  the  splint  should 
extend  very  far  up  the  thigh,  and  be  fur- 
nished below  with  a  foot-piece,  to  prevent 
the  tendency  of  the  foot  to  fall  .outwards 
or  inwards,  and  so  produce  a  correspond- 
ing twist  of  the  affected  articulation. 
The  points  here  insisted  upon  are,  of 
course,  applicable  not  merely  to  cases  of 
synovitis,  but  of  all  diseases  of  the  joints, 
in  which  absolute  rest  is  demanded. 

Local  depletion  may  be  required  to  an 
extent  determined  by  the  acuteness  of  the 
inflammation  and  the  vigor  of  the  patient. 
If  leeches  are  applied,  it  must  be  remem- 
bered that  they  act  not  merely  by  the 
abstraction  of  blood  they  give  rise  to,  but 
also  as  derivatives,  in  consequence  of  the 
irritation  produced  by  the  bites.  The 
application  of  leeches  immediately  over  a 
superficial  joint  may  tend,  consequently, 
to 'increase  the  inflammation  instead  of 
diminishing  it.  In  acute  synovitis  of 
such  a  joint  as  the  knee,  therefore,  it  is 
better  to  apply  leeches  at  some  short  dis- 
tance above  the  joint,  so  as  to  empty  the 
distended  vessels  below.  The  same  ob- 
servations would,  of  course,  apply,  should 
cupping  be  employed  instead  of  leeches. 

After,  or  in  many  cases  in  place  of,  the 
local  depletion,  various  emollient  applica- 
tions may  be  used.  As  a  general  rule, 
warm  fomentations  and  poultices  are  the 
most  successful  in  relieving  pain.  Occa- 
sionally, however,  cold  is  more  grateful 
to  the  patient.  Whichever  is  employed, 
uniformity  of  temperature  is  much  to  be 
desired  ;  the  joint  should  not  be  exposed 
to  frequent  changes,  but  the  applications 
should   be   maintained   constantly  at  or 

lating  two  cases  in  which  amputation  had  to 
be  performed  :  "It  seems  to  me  that  it  is  a 
great  mistake  not  to  correct  it  at  once  when 
they  see  an  inflamed  knee  or  other  joint  be- 
ginning to  be  contracted  or  flexed.  I  believe 
their  duty  is  to  prevent  the  increase  of  the 
flexion,  and  so  avert  the  condition  which,  at 
all  events,  led  to  the  necessity  for  amputation 
in  these  two  cases." — Hilton,  On  the  Thera- 
peutic Influence  of  Rest,  pp.  1(31— 3.  I  need 
not  say  how  heartily  I  concur  in  these  re- 
marks, in  which,  it  may  be  noticed,  the  very 
words  employed  in  the  text  about  correcting 
the  improper  position  "  at  once"  are  adopted 
by  Mr.  Hilton. 

[2  See  also  Bauer,  Lectures  on  Orthopsdio 
Surgery.] 
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near  the  same  standard.  It  is  on  this 
principle  that  wrapping  the  joint  in  cotton 
wool,  or  covering  it  with  ointments  which 
exclude  the  air,  is  often  of  service.  If 
cold  be  applied,  it  may  be  used  as  directed 
by  Dr.  Esmarch,1  in  the  form  of  ice  con- 
tained in  bags  of  vulcanized  India-rubber 
(far  preferable  for  many  reasons  to 
bladders),  separated  from  the  limb  by  a 
piece  of  lint.  If  this  prove  too  heavy,  a 
simple  apparatus  may  be  contrived,  by 
suspending,  at  a  suitable  angle,  from  the 
cradle  placed  over  the  affected  limb,  a 
bottle  containing  cold  water,  in  which  a 
few  threads  are  partially  immersed,  with 
their  ends  hanging  out  of  the  mouth  of 
the  bottle  ;  these,  by  capillary  attraction, 
will  keep  up  a  constant  drip  upon  a  piece 
of  lint  covering  the  inflamed  joint,  and 
the  supply  of  fluid  may  be  so  regulated, 
by  varying  the  number  of  threads,  as  just 
to  compensate  for  the  loss  by  evaporation, 
and  prevent  the  rag  from  ever  getting 
dry.  Such  an  arrangement  I  frequently 
used  with  advantage  at  the  Hospital  for 
Sick  Children,  both  in  cases  where  acute 
inflammation  already  existed,  and  in 
others  where  its  occurrence  might  be 
anticipated  in  consequence  of  operations. 
The  cold  should  be  maintained  without 
intermission,  as  long  as  any  abnormal 
increase  of  temperature  exists,  provided 
it  appears  grateful  to  the  feeling  of  the 
patient. 

Treatment  of  'acute  abscess  of  joints.— If 
there  is  reason  to  believe  that  acute  in- 
flammation of  the  synovial  membrane  has 
proceeded  rapidly  to  suppuration,  the 
fact  may  be  verified,  at  least  in  the  more 
superficial  joints,  by  the  introduction  of  a 
needle-trocar.  Supposing  matter  to  be 
found,  if  situated  outside  the  joint  an 
early  incision  may  prevent  the  pus  mak- 
ing its  way  into  the  joint-cavity  ;  and  if 
inside  the  articulation,  the  urgency  of  the 
symptoms  will  seldom  allow  of  much  de- 
lay. It  is  better,  therefore,  when  the 
situation  of  the  joint  admits  of  it,  to 
evacuate  the  matter  as  early  as  possible 
by  a  free  incision,  which  may  be  made 
under  the  protection  of  lint  steeped  in 
carbolic  oil,  and  the  wound  afterwards 
dressed  on  the  antiseptic  principle,  as 
practised  by  Mr.  Lister. 

[Incision  and  drainage  of  the  joints. — The 
advantages  of  the  antiseptic  system  in 
surgery  is  well  demonstrated  in  the 
change  thereby  produced  in  the  treat- 
ment of  joints  with  effusion,  or  inflamed 
joints.  Bonnet  has  stated  that  suppura- 
tion always  follows  an  opening  in  a  large 
joint.  At  the  present  time  experts  in  anti- 
septic surgery  incise  joints  (with  or  with- 
out suppuration),  and  the  most  remarka- 

1  On  the  Use  of  Cold  in  Surgery,  New  Syd. 
Soc,  1861. 


ble  success  is  reported.  Mr.  Lister  has 
recently  treated  a  simple  fracture  of  the 
patella  by  opening  the  knee-joint,  insert- 
ing a  drainage-tube,  and  wiring  the  frag- 
ments. The  patient  recovered  perfectly 
in  eight  weeks,  with  perfect  motion  at 
the  joint.  Scriba,  of  Baden,  recommends 
incision  and  drainage  of  the  knee-joint  in 
chronic  serous  inflammation,  in  chronic 
disease  of  the  knee-joint  with  granula- 
tion, with  effusion,  and  no  disease  of  the 
bone,  in  acute  purulent  affections  of 
the  joint,  and  in  acute  serous  affections 
where  the  pain  is  severe  and  continued. 
He  reports  six  cases  where  incision  of  the 
knee-joint  was  clone  antiseptically,  and 
all  recovered  perfectly.  Heinecke  reports 
ten  cases  where  the  joint  was  incised  and 
washed  out.  In  two  the  operation  was 
done  for  suppuration  caused  by  a  wound. 
In  seven  cases  the  result  was  a  cure  with 
perfect  motion.  In  three  suppurative  knee- 
joints  (two  complicated  by  disease  of  the 
bone)  there  was  only  limited  motion  on  re- 
covery. Of  the  seven  other  cases  one  was 
an  acute  serous  inflammation,  one  hy- 
drops articuli,  one  sanguineous  effusion, 
three  were  punctured  wounds  of  the  joint, 
one  was  removal  of  a  loose  cartilage. 
Schiiller  reports  two  cases  of  antiseptic 
incision  and  drainage  of  the  knee-joint. 
Recovery  followed.  In  the  other  the  sup- 
puration at  the  knee-joint  followed  an 
attack  of  erysipelas,  and  the  patient  died 
after  the  incision.  Binne  reports  eleven 
cases  of  knee-joint  affections  tapped  with 
a  trocar  and  washed  with  a  three  per 
cent,  solution  of  carbolic  acid.  In  five  of 
these  no  reaction  followed  ;  in  four  there 
was  slight  fever ;  nine  were  completely 
cured  ;  one  died  of  tuberculosis  ;  one  was 
improved,  but  did  not  gain  perfect  mo- 
tion. Ranke  reported  seventeen  cases  of 
open  wounds  of  the  larger  joints,  treated 
antiseptically ;  fourteen  recovered  with 
motion  at  the  joints.  In  three  the  result 
was  anchjdosis,  but  in  these  antiseptic 
treatment  was  not  begun  until  after  sup- 
puration had  been  established.  These 
figures  show  remarkable  success,  and 
leave  the  impression  that  incision  into 
the  joint  is  an  almost  harmless  procedure. 
In  the  practice  of  the  editor,  however,  a 
death  from  shock  followed  twelve  hours 
after  incision  into  the  knee-joint.  The 
operation  was  done  with  the  most  tho- 
rough antiseptic  details,  for  suppurative 
disease  of  the  knee-joint ;  but  the  patient 
was  a  child  three  years  old,  unable  to  bear 
operative  interference  of  any  sort.1] 

[}  Scriba,  Berlin  K.  Wochensch.,  Aug.  6, 
1877  ;  Heinecke,  Deutsche  Zeitschr.  f.  Chi- 
rurgie,  1878,  10th  Bd.,  p.  296;  Schiiller, 
Deutsche  Med.  Woch.,  Nov.  24,  1877  ;  Rinne, 
Centralblatt  f.  Chir.,  Dec.  8,  1877  ;  Ranke, 
Ibid.,  29,  p.  460, 1878  ;  Schmidt's  Jahrbiicher, 
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The  opening  in  such  cases  is  usually  at- 
tended with  marked  relief ;  but  fresh 
incisions  may  afterwards  be  made,  or  a 
drainage-tube  introduced  if  any  obstacle 
to  the  exit  of  pus  shows  itself.  During 
this  time  the  most  perfect  rest  must  be 
observed,  and  the  limb  maintained  ac- 
curately in  position  by  splints  of  sufficient 
length,  moulded,  if  necessary,  to  the 
requisite  form.  Great  attention  must 
also  be  paid  to  the  general  health,  and 
the  strength  supported  as  the  activity  of 
the  inflammatory  fever  subsides. 

If  the  matter  within  the  joint  decom- 
poses without  escaping  freely,  absorp- 
tion of  some  of  its  putrid  constituents 
may  occur,  showing  itself  by  the  irritative 
or  typhoid  character  of  the  fever.  In 
many  cases  life  is  now  so  evidently  at 
stake,  that  removal  of  the  diseased  part 
either  by  amputation  of  the  limb,  or,  in 
exceptional  instances,  by  excision  of  the 
joint,  becomes  imperatively  called  for. 
In  other  cases,  after  providing  as  far  as 
possible  for  the  free  evacuation  of  the 
pus,  weak  iodine  injections  may  be  used, 
not  merely  to  modify  the  action  of  the 
secreting  membrane,  but  also  to  improve 
the  character  of  the  matter.  With  care 
and  attention  on  the  part  both  of  the  sur- 
geon and  the  patient,  acute  suppuration 
of  joints  from  synovitis  may  often  be  ex- 
pected to  terminate  favorably,  especially 
in  children  ;  but  as  more  or  less  stiffness 
of  the  joint  must  be  expected,  special  at- 
tention should  be  paid  from  the  first  to 
the  position  of  the  limb,  instead  of  wait- 
ing, as  is  sometimes  clone,  till  ankylosis 
has  taken  place,  to  remedy  the  deformity 
which  has  been  allowed  gradually  to 
arise. 

Treatment  of  sub-acute  and  chronic  syno- 
vitis.— Instead  of  giving  rise  to  the  forma- 
tion of  abscess,  the  acute  inflammatory 
symptoms  usually  subside.  As  this  change 
occurs,  the  antiphlogistic  treatment  is 
modified ;  some  blood  may  still  be  ab- 
stracted by  leeches  applied  directly  over 
the  part,  and  cooling  applications  may  be 
used,  or  counter-irritation  may  be  had  re- 
course to,  in  the  form  of  blisters,  to  pro- 
duce a  discharge  of  serum  from  the 
vessels  of  the  skin.  Blisters  may  be  used 
earlier  in  inflammation  of  the  deeper- 
seated  joints  than  where  the  superficial  ar- 
ticulations are  implicated  ;  for  in  the  latter 
the  small  amount  of  intervening  tissues 
allows  the  irritating  action  to  be  propa- 
gated to  such  an  extent  as  sensibly  to 
affect  the  synovial  surface,  acute  inflam- 
mation of  which  may  be  again  excited 

1877,  Bd.  174,  p.  2G8  ;  Lucas-Champion- 
niere,  Gaz.  Mod.  de  Strasbourg,  Sept.  1,  1877  ; 
Lancet,  1875,  vol.  ii.,  311  ;  Brit.  Med.  Journ., 
March  31,  1877;  Edinburgh  Med.  Journal, 
Sept.,  p.  193,  1875.] 


under  the  influence  of  too  severe  or  too 
early  a  stimulus.  In  synovitis,  therefore, 
of  the-  superficial  joints,  blisters  should 
not  be  applied  too  nastily,  and  when  used 
may  be  placed  some  little  distance  above 
the  inflamed  spot ;  it  is  better  also  to  em? 
ploy  a  succession  of  "flying"  blisters 
rather  than  to  keep  one  open  by  irritating 
applications.  Following  the  blisters,  or 
in  place  of  them,  various  stimulating  lini- 
ments may  be  used,  or  the  parts  painted 
with  concentrated  tincture  of  iodine.  As 
the  inflammatory  symptoms  subside,  in 
those  cases  especially  where  some  thicken- 
ing of  the  membrane  has  occurred,  we 
combine  a  moderate  amount  of  compres- 
sion with  our  support  of  the  part ;  this 
may  be  done  by  applying  alternate  layers 
of  bandage  and  adhesive  plaster  with  or 
without  camphorated  mercurial  cerate 
next  the  skin,  in  the  wyay  described  as 
"Scott's  bandage."  [The  most  conve- 
nient method  of  employing  compression 
in  joint  effusions  is  by  means  of  a  rubber 
bandage.1  (Surgical  uses  of  the  Strong 
.Elastic  Bandage,  by  H.  A.  Martin,  M.D.) 
Less  efficient  for  this  purpose  are  flannel 
bandages,  and  the  bandaging  of  dry  com- 
pressed sponge,  which  if  bound  tightly 
around  the  joint,  will  expand  when  wet 
and  exert  compression  on  the  joint.2 
Another  way  has  been  suggested,  viz.,  to 
use  compression  by  means  of  rubber  bags 
placed  around  the  limb,  and  then  filled 
with  water.]  Sometimes  the  bandage  is 
starched,  but  care  should  then  be  taken, 
if  any  fresh  outburst  of  inflammation  oc- 
curs, that  the  bandage  can  be  promptly 
removed,  if  necessary,  by  the  patient.  In 
some  cases  it  is  useful  to  employ  splints 
made  of  cow-hide,  softened  in  warm  vine- 
gar, moulded  to  the  form  of  the  joint,  and 
fastened  on  the  limb  after  having  been 
lined  with  chamois  leather.  Many  simi- 
lar contrivances  will  probably  suggest 
themselves  to  the  surgeon's  mind. 

If  rest  be  a  primary  necessity  in  the 
acutcr  stages  of  inflammation,  a  time 
comes  at  last  when  this  has  to  be  discon- 
tinued, and  passive  motion  of  the  joint 
substituted  in  its  place;  but  the  exact 
time  when  this  change  is  to  be  made, 
often  requires  preat  judgment  and  dis- 
crimination. The  mere  presence  of  pain 
on  motion  is  not  alwtiys  decisive  of  the 
necessity  of  rest,  for  in  some  cases,  after 
long  confinement,  pnin  find  aching  are 
actually  relieved  by  free  and  even  strong 
movements. 

A  distinguished  artist,  for  instance,  came 
under  my  care  for  disease  of  the  right  wrist- 
joint   following   exposure    to   cold   and  wet. 

[}  Transactions  Am.  Med.  Assoc,  1877.] 
[2  See  also  Cohn,  Allg.  Med.   Cent.  Zeit., 
Dec.  5,  1877,  p.  1211.] 


DROPSY    OF    JOINTS. 


247 


The  inflammation  had  been  severe,  and  the 
joint  had  been  kept  at  perfect  rest  for  several 
months,  but  still  great  aching  and  pain  were 
complained  of,  the  part  was  puft'y,  stiff,  and 
sensitive,  though  not  warmer  than  natural, 
and  the  patient  in  despair  of  ever  again  be- 
ing able  to  follow  his  profession.  With  some 
degree  of  caution  I  removed  the  splints  and 
employed  passive  motion,  gradually  increased 
in  force,  strong  friction  to  the  part,  and  local- 
ized galvanism  to  the  individual  muscles  of 
the  forearm,  which  had  become  rigid  from 
confinement,  like  the  joint  itself.  The  pain 
subsided  under  tbis  change  of  treatment,  and 
by  degrees  perfect  motion  was  regained,  so 
that  the  artist  has  been  enabled  to  resume 
his  profession  with  no  impairment  of  his 
technical  skill. 

Perhaps  the  best  indications  for  substi- 
tuting motion  for  rest  in  those  cases  in 
which  pain  continues  severe  after  active 
disease  has  subsided,  are  the  comparative 
low  temperature  of  the  joint,  and  the 
tendency  of  the  integuments  to  become 
dusky  and  puffy. 

[M.  Yerneuil  has  recently  strongly  pro- 
tested against  the  use  of  passive  motion 
as  a  preventive  to  ankylosis.  "Aukylo- 
phobia,  '  as  he  terms  it,  has  no  real  basis. 
Ankylosis  results  from  the  processes  of 
inflammation,  and  rest  complete  and  abso- 
lute is  the  best  antiphlogistic ;  no  motion 
should  be  allowed  until  the  patient  is 
able  to  exercise  the  limb,  and  all  that  can 
be  gained  will  be  gained  in  that  way.  He 
does  not  deny  that  cases  are  met  where 
brisement  force  is  of  use,  but  believes  that 
these  do  not  belong  to  joint  affections 
proper,  but  to  periarticular  troubles  and 
the  result  of  previous  inflammation.  The 
use  of  passive  motion  to  prevent  anky- 
losis in  the  course  of  inflammatory  trou- 
bles, as  recommended  by  Bonnet,  he  be- 
lieves to  be  injurious. 

The  efficacy  of  massage,  which  includes 
passive  motion,  in  sprains  of  the  joints 
cannot  be  questioned,  and  >the  method  of 
its  application  has  risen  from  the  level  of 
empiricism  to  that  of  a  well-established 
rational  therapeutic  agent  in  the  treat- 
ment of  the  periarticular  changes  which 
follow  or  accompany  sprains.  Its  employ- 
ment has  been  advocated  in  acute  trauma- 
tic synovitis,  chronic  synovitis,  hydrops 
articuli,  chronic  rheumatic  arthritis, 
and  in  the  sequelse  of  acute  and  chronic 
inflammation  of  the  joints.  It  is  claimed 
that  massage  is  useful  in  all  the  forms  of 
joint  trouble  where  a  cure  may  be  ex- 
pected ;  and  that  by  its  employment  a 
recovery  can  be  more  quickly  gained  than 
without  it.1] 


[J  Graham,  N.  Y.  Med.  Record,  Aug.  11, 
1877  ;  Aug.  16  and  23,  1879  ;  Weiss,  Wiener 
Klinik,  1879,  11th  and  12th  Heft;  see  also 
Schmidt's  Jahrbuch.,  Bd.  175,  1877,  No.  7  ; 


The  treatment  sketched  out  has  been 
that  proposed  for  disease  of  the  synovial 
membrane  itself;  the  treatment  of  those 
cases  in  which  the  bones  and  cartilages 
become  involved  will  be  alluded  to  subse- 
quently, in  the  sections  treating  of  dis- 
eases of  those  tissues. 

Dropsy  of  joints. — We  occasionally  meet 
with  cases  in  which  the  synovial  mem- 
branes are  very  greatly  distended  with 
fluid,  whilst  few  or  no  other  symptoms  of 
inflammation  are  present.  The  affection, 
therefore,  has  been  compared  to  dropsy  of 
serous  membranes,  especially  to  that  of  the 
tunica  vaginalis  testis  forming  hydrocele, 
and  has  received  the  special  name  of 
hydrops  articuli.  I  have  placed  it,  how- 
ever, immediately  after  ordinary  syno- 
vitis, because  in  almost  all  the  cases  where 
an  opportunity  has  been  afforded  of  ex- 
amining the  joint,  the  lining  membrane 
has  been  found  somewhat  thickened  and 
unusually  vascular,  especially  in  the 
situation  of  its  vascular  processes.  The 
fluid  differs  from  ordinary  synovia,  being 
transparent  and  of  a  yellowish  color,  but 
presenting  no  appearance  of  "threads," 
though  it  coagulates  on  the  application  of 
heat  ;  in  fact,  it  closely  resembles  the 
fluid  met  with  in  ascites  or  in  hydrocele. 
All  synovial  membranes  are  not  equally 
subject  to  dropsy,  which  usually  affects 
those  of  considerable  extent,  and  in  which 
the  secretion  is  naturally  abundant.  It  is 
most  frequently  found  in  the  knee,  some- 
times in  the  elboAV,  very  seldom  in  any 
other  articulation.  Hydrops  articuli  is 
scarcely  ever  a  primary  affection.  It  may 
follow  an  acute  attack  of  S}movitis,  and  is 
apt  to  recur  in  persons  of  weak  and  irri- 
table constitutions,  when  once  the  mem- 
brane has  been  over-distended.  In  such 
persons  the  immediate  attack  may  be  in- 
duced by  exposure  to  cold  or  very  slight 
violence,  or  even  by  some  less  obvious 
constitutional  disturbance. 

The  effusion  takes  place  very  rapidl}*", 
and  forms  a  tumor,  whose  limits  are 
those  of  the  synovial  capsule.  Its  char- 
acter may  generally  be  easily  recognized 
by  the  shape  of  the  swelling  and  its  ready 
fluctuation.  There  may  be  some  slight 
symptoms  of  inflammation  present ;  but 
usually,  though  the  limb  is  somewhat 
stiff;  it  may  be  used  with  scarcely  any 
pain,  even  from  the  first,  and  the  parts 
external  to  the  capsule  show  no  traces  of 
redness  or  oedema.  From  thickening  of  the 
joint  due  to  effusion  of  plastic  lymph,  hy- 
drops articuli  is  distinguished  by  the  fluc- 

Berghmann,  Viertel-.Jahrschrift  f.  d.  prakt. 
Heilkunde,  1876 ;  Verneuil,  discussion  on 
treatment  of  Joint  Disease,  Med.  Times  and 
Gaz.,  Oct.  18,  1879,  p.  454 ;  Gaz.  des  Hopi- 
taux,  1879,  p.  1053.] 
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tuation,  which,  as  M.  Bonnet  remarks,  is 
best  recognized  by  placing  one  hand  above 
and  the  other  below  the  tumor ;  if  they 
are  placed  transversely,  the  displacement 
of  the  muscles  or  tendons  may  be  mistaken 
for  the  movement  of  thuds.  From  ab- 
scess of  the  joint,  it  may  usually  be  dis- 
tinguished by  the  condition  of  the  soft 
parts  around,  as  well  as  by  the  constitu- 
tional symptoms,  though  it  occasionally 
happens  that  the  true  nature  of  the  effu- 
sion can  only  be  determined  by  puncture 
with  a  needle.  The  prognosis  in  these 
cases  is  most  favorable ;  at  least,  the 
other  structures  of  the  joint  seldom  be- 
come involved,  though  the  disease  itself 
may  be  difficult  of  cure  and  very  prone  to 
relapse,  especially  in  cases  of  some  stand- 
ing. 

Treatment. — If  any  inflammatory  symp- 
toms are  present,  these  must  first  be  sub- 
dued by  the  ordinary  constitutional  reme- 
dies; by  leeches  and  fomentations,  or  by 
cooling  lotions.  When  all  traces  of  in- 
flammation are  subdued,  and  the  affection 
has  assumed  the  chronic  form,  the  joint- 
may  be  blistered,  or  painted  frequently 
with  a  strong  solution  of  iodine  ;  this  may 
be  followed  by  compression  by  means  of 
adhesive  plasters  and  bandages,  accom- 
panied by  stimulating  and  mercurial  ap- 
plications directly  to  the  skin,  for  the 
purpose  of  promoting  absorption.  If  the 
case  is  recent,  under  such  treatment  the 
effusion  may  be  expected  to  subside  ;  but 
it  will  still  be  necessary  to  support  the 
relaxed  membrane  by  wearing  a  laced  or 
elastic  knee-cap  for  an  almost  indefinite 
period. 

In  old  and  neglected  cases,  on  the  other 
hand,  the  affection  resists  all  ordinary 
treatment,  and  must  either  be  abandoned 
as  incurable,  or  further  and  operative 
measures  had  recourse  to,  the  most  prom- 
ising of  which  are  iodine  injections,  em- 
ployed as  in  cases  of  ordinary  hydrocele. 
Should  it  be  considered  advisable  to  have 
recourse  to  this  plan,  and  the  knee  be  the 
joint  affected  (as  is  most  commonly  the 
case),  the  spot  selected  for  the  puncture 
is  that  part  of  the  synovial  membrane 
which  is  situated  above  and  external  to 
the  patella  ;  the  limb  should  be  in  the  ex- 
tended position,  and  the  opening  rendered 
valvular  by  pulling  aside  the  skin  before 
introducing  the  trocar,  which  should  be 
only  of  moderate  size.  The  fluid  injected 
may  consist  of  tincture  of  iodine  more  or 
less  diluted.  In  a  case  of  hydrarthrosis  of 
both  knees  in  which  a  permanent  cure 
was  effected  by  this  injection,  after  all 
other  treatment  had  failed,  Mr.  Goodall1 
used  equal  pnrts  of  the  tincture  and  of 
water,  whilst  Schuh,2  who  has  employed 

1  British  Medical  Journal,  No.  367. 
8  Wien.  Zeitsch.,  N.  F.,  vol.  iii.,  p.  5. 


this  treatment  successfully  in  three  cases, 
made  use  of  one  part  of  tincture  of  iodine 
to  four  parts  of  water.  The  quantity  in- 
jected may  vary  from  half  an  ounce  to 
two  or  three  ounces,  the  latter  quantity 
being  that  recommended  by  Schuh.  As 
much  as  possible  of  the  fluid  is  allowed  to 
escape,  after  being  retained  in  the  joint 
for  about  five  minutes,  and  care  taken  to 
prevent  any  admission  of  air  to  the  articu- 
lation. When  the  trocar  is  withdrawn, 
the  cutaneous  wound  is  coated  with  col- 
lodion. The  immediate  result  of  the  in- 
jection is  to  produce  a  certain  amount  of 
inflammation  :  to  prevent  this  from  going 
too  far,  the  limb  must  be  retained  in  a 
state  of  immobility  after  the  operation  by 
means  of  a  properly  adapted  splint,  and 
the  case  watched  carefull}',  so  that  anti- 
phlogistic measures  may  be  had  recourse  to 
if  necessary.  [The  results  of  the  injection 
of  the  tincture  of  iodine  in  the  treatment 
of  hydrarthrosis  are  :  1.  A  complete  cure 
with  preservation  of  mobility;  2.  Cure 
with  a  certain  amount  of  stiffness  ;  3.  Com- 
plete failure  :  4.  Suppuration  and  injury 
to  the  joint.  The  first  and  last  classes  of 
results  are  said  to  be  uncommon.  From  a 
few  dissections  of  joints  after  the  injection 
of  iodine  it  would  appear  that  the  irritant 
did  not  bring  about  adhesions,  but  caused 
a"  change  in  the  character  of  the  synovial 
wall.1]  This  treatment  is  only  suitable  to 
cases  of  simple  dropsy,  uncomplicated  with 
diseased  conditions  of  the  bones  and  car- 
tilages, and  would  only  be  advisable  when 
all  other  measures  had  failed,  and  much 
inconvenience  wTas  occasioned  by  the  dis- 
tended capsule. 

[The  antiseptic  system  of  dressing 
wounds  having  rendered  direct  incision 
into  the  joint  a  much  safer  operation  than 
was  formerly  thought  to  be  the  case,  that 
method  is  likely  to  entirely  supersede  tap- 
ping with  a  trocar,  and  the  injection  of 
iodine.  Aspiration  of  the  knee-joint,  a 
much  simpler  method,  appears  to  be  a 
procedure  devoid  of  danger.  Dieulafoy 
has  been  most  active  in  introducing  this 
mode  of  treatment.  He  reported  (Gaz. 
des  Hopitaux,  May,  18,  1878)  200  aspi- 
rations of  the  knee-joint,  and  regards  the 
operation  as  a  rational  and  efficient  one. 
A  rubber  bandage  is  to  be  placed  around 
the  joint,  leaving  a  spot  uncovered  for 
puncture.  The  "point  of  election  in  the 
knee-joint  is  the  external  cul-de-sac,  on  a 
level  with  the  upper  border  of  the  patella. 
Compression  is  used  as  soon  as  the  fluid 
is  evacuated.     The  aspiration  is  to  be  re- 

[•  Panas,  Nonveau  Diction,  de  Med.  et 
Chir.,  "  Articulations  ;"  see  also  Allg.  Wien. 
Med.  Zeitung,  April,  1878,  p.  178  ;  Hydrar- 
throsis, Recherches  sur  le  role  de  certaines 
influences  dans  le  developpement ;  Grenier, 
These  de  Paris,  1878.] 
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peated  in  twenty-four  hours  if  the  joint 
refills.  In  some  cases  it  is  necessary  to 
aspirate  six  or  more  times  before  cure.1 

Seeligmiiller2  mentions  a  hitherto  un- 
described  affection  of  the  joint,  an  inter- 
mittent hydrops  articulorum,  usually  af- 
fecting the  knee,  more  rarely  also  the  hip. 
In  the  majority  of  cases  a  swelling  appears 
without,  febrile  symptoms  and  from  no 
known  cause,  and  disappears,  reappearing 
after  a  certain  interval.  The  duration  of 
the  attack  is  usually  four  days,  and  the 
pause  between  the  attacks  from  eight  days 
to  a  fortnight.  No  treatment  seems  to  be 
of  avail.] 

Scrofulous  synovitis :  pxdpy  degeneration. 
—There  is  a  peculiar  form  of  slow  inflam- 
mation of  the  synovial  membranes,  which 
is  sometimes  described  under  the  name  of 
gelatinous  or  pulpy  degeneration  of  the  syno- 
vial  membrane,  but  which  appears  to  be 
inflammation  of  a  chronic  character, 
modified,  possibly,  by  the  scrofulous  con- 
dition of  the  system.  If  we  have  an  op- 
portunity of  examining  the  joint  when 
the  disease  has  advanced  to  a  certain  ex- 
tent, the  principal  points  which  attract 
attention  are  the  thickening  of  the  syno- 
vial membrane, and  the  gelatinous  or  pulpy 
appearance  which  it  presents.  The  vas- 
cularity of  the  membrane  is  increased,  and 
the  mass  of  its  substance' appears  to  be 
converted  into  a  soft  yellowish  or  light- 
brown  gelatinous  material,  frequently  of 
very  considerable  thickness.  The  articu- 
lar cavity  becomes  diminished  as  the 
thickening  extends  upon  the  internal  sur- 
face of  the  membrane  ;  and  as  this  exten- 
sion goes  on  most  freely  in  the  loose  syno- 
vial folds  which  surround  the  cartilages, 
these  are  often  partially  or  completely 
buried  and  concealed  beneath  the  new 
formation.  A  somewhat  similar  process 
occurs  at  the  same  time  in  the  areolar  tis- 
sue at  the  outer  surface  of  the  membrane, 
which  becomes  condensed'  and  infiltrated 
with  a  corresponding  pulpy  substance. 

The  joint  may  remain  in  this  condition 
for  a  considerable  period,  and  then,  under 
favorable  circumstances,  a  process  of 
restoration  occurs,  the  new  elements 
shrink  or  are  absorbed,  and  the  articula- 
tion is  restored  more  or  less  perfectly  to 
its  former  condition.  More  frequently, 
however,  the  disease  makes  further  pro- 
gress ;  the  gelatinous  thickening  of  the 
synovial  membrane  extends  further  over 


['  H.  0.  Marcy,  Aspiration  of  the  Knee- 
Joint,  Trans.  Am.  Med.  Assoc,  1879.  Pie- 
chaud,  Ponction  et  Incision  dans  les  Mala- 
dies Artie,  Med.  News  and  Abstract,. Aug., 
1880,  p.  498  ;  Riedel,  Hsemarthros,  Centralbl. 
f.  Chir.,  1880,  10.] 

[2  Berliner  Klinische  Wochenschrift,  1880, 
p.  106.] 
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the  cartilages,  which  become  themselves 
secondarily  affected  in  spots ;  though 
these  spots  are  not,  necessarily,  at  first, 
in  direct  relation  with  the  altered  mem- 
brane. The  px'ecise  nature  of  the  change 
which  occurs  in  the  cartilage  will  be  con- 
sidered in  the  description  of  the  diseases 
which  affect  that  structure  ;  it  need  only  be 
said  here  that  the  cartilage  becomes  more 
and  more  altered  at  the  points  first  af- 
fected, and  that  intimate  adhesion  soon 
takes  place  between  the  granulation-tissue 
which  these  points  present  and  the  corre- 
sponding growth  from  the  synovial  mem- 
brane. The  change  in  the  cartilage  is  at- 
tended or  followed  by  inflammation  of  the 
bone  on  which  it  rests;  the  articular  lamel- 
la gives  way  in  places,  a  communication  be- 
tween the  osseous  tissue  and  the  interior 
of  the  joint  is  formed,  and  granulations 
spring  up  from  the  inflamed  membrane 
lining  the  cancelli,  which  join  with  those 
already  existing  within  the  articulation. 
In  the  mean  time  matter  has  most  prob- 
ably been  formed,  which  may  be  retained 
within  the  articular  cavity,  or  may  make 
its  way  to  the  surface  by  means  of  sinuses. 
If  the  disease  still  makes  progress,  the 
gelatinous  growth  continues  to  extend  in 

Fig.  662. 


Section  of  a  knee-joint,  the  bones  of  which  are 
united  by  ligamentous  tissue  after  scrofulous  disease. 
(From  a  preparation  in  the  Museum  of  St.  George's 
Hospital.) 


an  outward  direction,  or  it  degenerates  in 
patches,  giving  rise  to  fresh  formations  of 
matter  in  its  own  substance  or  in  the  ar- 
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ticular  cavity  ;  the  constitutional  powers 
now  probably  fail,  the  tissues  of  the  joint, 
including  the  osseous,  are  still  further  de- 
stroyed, and  amputation  or  excision  is  had 
recourse  to,  or  the  patient  dies  hectic. 
When,  on  the  other  hand,  an  improve- 
ment takes  place,  the  new  growth  is  di- 
rected inwards  towards  the  articular 
cavity,  which  it  tends  to  fill  up.  As  the 
constitutional  powers  improve,  the  gela- 
tinous material  becomes  firmer  and  more 
fibrous,  it  continues  to  contract,  the  cav- 
ity within  it  diminishes  and  is  obliterated, 
the  bones  are  united  by  a  firm  and  solid 
substance,  and  the  joint  is  ankylosed,  as 
in  the  accompanying  figure. 

Symptoms. — Pulpy  degeneration  makes 
its  appearance  most  frequently  in  early 
life,  at  or  before  the  time  of  puberty, 
though  no  period  of  life  can  be  said  to  be 
absolutely  exempt  from  risk  of  its  occur- 
rence. In  many  instances  the  immediate 
attack  can  be  traced  to  some  slight  acci- 
dent or  other  local  source  of  irritation  ; 
in  others  no  such  cause  can  be  discovered, 
the  attack  appearing  to  commence,  as*We 
may  say,  spontaneously.  It  is  character- 
ized by  a  want  of  acuteness,  even  at  its 
commencement,  the  earliest  symptom 
noticed  (supposing  the  disease  to  be  in  the 
lower  extremity)  being  slight  limping, 
followed  by  some  swelling  about  the  joint. 
The  nature  of  the  affection  is  most 
clearly  recognized  in  those  joints  which 
are  the  most  superficial.  In  its  early 
stages  it  is  characterized  by  stiffness  of 
the  joint,  and  the  presence  of  a  soft,  elas- 
tic, colorless  swelling,  occupying  the 
whole  extent  of  the  articulation.  The 
absence  of  genuine  fluctuation  should 
prevent  the  disease  from  being  mistaken 
for  dropsy  or  abscess  of  the  joint ;  the 
size  and  doughy  feel  of  the  swelling  distin- 
guish it  from  simple  synovitis  ;  whilst  its 
whiteness  is  opposed  to  the  darker  tint 
which  is  usually  met  with  in  malignant 
disease.  The  early  stages  of  the  swelling 
are  usually  accompanied  with  compara- 
,  tively  little  pain,  the  disease  in  many 
cases  being  very  insidious  in  its  progress  ; 
in  this  respect,  as  well  as  in  the  shape  of 
the  swelling,  which  extends  equally  over 
the  whole  joint,  instead  of  being  specially 
manifest  in  the  situation  of  one  of  the 
bones,  differing  from  disease  commencing 
in  the  cancellous  structures.  If  the  pro- 
gress of  the  case  is  towards  recovery,  the 
swelling  ceases  to  increase,  solidifies 
slowly,  and  gradually  diminishes  in  size, 
the  pain  at  the  same  time  yielding,  and 
the  condition  of  the  general  health  be- 
coming much  improved.  Even  if  arrested 
in  this  early  stage,  a  considerable  amount 
of  loss  of  free  movement  of  the  joint  must 
be  expected,  and  great  care  taken  that  no 
recurrence  of  the  symptoms  is  produced  by 
too  early  exercise. 


When  the  disease  advances,  the  en- 
largement and  stiffness  of  the  joint  in- 
crease, the  pain,  which  was  previously 
perhaps  little  more  than  a  sense  of  aching 
or  feeling  of  fulness,  becomes  more  marked 
and  altered  in  its  character,  being  now 
described  as  a  "jumping,"  "gnawing," 
or  "  starting"  pain,  and  felt  with  special 
acuteness  at  night-time.  This  change 
may  be  considered  a  sign  that  the  disease 
is  no  longer  confined  to  the  synovial  mem- 
brane ;  that  the  cartilages  are  becoming 
ulcerated,  or  rather,  more  strictly  speak- 
ing, that  the  bone  on  which  those  carti- 
lages rest  is  itself  participating  in  the  in- 
flammatory action.  Another  symptom, 
which  would  indicate  a  considerable 
amount  of  destruction  of  cartilage,  is  the 
existence  of  crepitation  on  any  movement 
of  the  joint  by  the  patient  himself  or  by 
the  surgeon.  This  crepitation,  however, 
it  should  be  recollected,  may  disappear  or 
be  masked  at  any  time  in  consequence  of 
soft  and  extensive  granulations  rising 
from  the  bones,  and  preventing  their  ar- 
ticular surfaces  from  rubbing  on  each 
other.  The  limb  is  now  in  danger  of  be- 
coming rigidly  fixed  by  spasmodic  con- 
traction of  the  muscles,  causing  it  to  as- 
sume positions  varying  in  the  different 
articulations,  but  all  tending  to  produce 
future  embarrassment,  unless  carefully 
watched  and  guarded  against. 

Before  the  disease  has  advanced  to  this 
point,  in  the  majority  of  cases  suppura- 
tion has  occurred,  either  infiltrating  more 
or  less  extensively  the  gelatinous  mass,  or 
limited  so  as  to  form  circumscribed  ab- 
scesses in  its  substance,  or  accumulated 
in  the  remains  of  the  synovial  cavity.  If 
collected  within  the  joint,  there  will  be  a 
general  increase  of  the  swelling,  with 
throbbing  pain,  and  perhaps  fluctuation, 
attended  by  febrile  disturbance  to  a  great- 
er or  less  extent.  After  a  time  the  mat- 
ter makes  its  way  through  the  softened 
walls,  and  "  pointing"  takes  place  at  spots 
determined  by  anatomical  peculiarities 
referable  to  the  individual  joint ;  the 
sinuses  so  formed  presenting  subsequently 
large  and  flabby  granulations.  When  the 
abscess  is  situated  in  the  gelatinous  mass 
itself,  the  increased  swelling,  instead  of 
being  general,  takes  place  at  any  part  of 
the  mass  which  may  happen  to  be  the 
seat  of  the  degeneration,  and  the  opening 
forms  at  or  near  this  point.  In  most 
cases,  however,  even  when  the  joint-cav- 
ity was  originally  free,  it  becomes  involved 
subsequently  in  the  parietal  abscess. 

In  proportion  to  the  deterioration  of 
the  constitution  will  be  the  extension  of 
the  destructive  action.  The  ligaments 
and  neighboring  parts  become  softened 
and  destroyed,  the  altered  extremities  of 
the  bones  are  no  longer  firmly  united  to 
each  other,  and  in  this  condition  a  par- 


PULPY    DEGENERATION, 


251 


tial  or  complc  dislocation  is  occasionally 
produced  under  the  influence  of  spas- 
modic muscular  action  ;  this  dislocation 
being  often  attended  with  decided  relief 
to  the  severity  of  the  symptoms.  If  the 
constitutional  powers  improve,  it  is  still 
possible  for  a  process  of  repair  and  recov- 
ery to  occur.  The  discharge  in  such  cases 
diminishes,  the  openings  contract  and  ul- 
timately close,  the  skin  resumes  its  natu- 
ral appearance,  while  the  swelling  de- 
creases and  becomes  more  solid.  The 
diminution  in  size  of  the  joint  continues 
till  it  becomes  even  smaller  than  it  was 
before  the  attack,  and  the  skin  presents  a 
peculiar  puckered  appearance  around  the 
articulation  and  at  the  seat  of  the  cica- 
trices. The  restorative  process  is  of 
course  attended  with  anchylosis,  fixing 
the  limb  in  the  position  it  may  have  been 
allowed  to  assume. 

This  form  of  disease  has  generally 
been  supposed  to  be  strumous  in  its  cha- 
racter, and  connected  with  the  scrofulous 
diathesis.  Mr.  Holmes,1  however,  has 
questioned  its  constitutional  origin,  and 
advanced  many  excellent  reasons  for 
doubting  whether,  in  a  large  proportion 
of  cases  at  any  rate,  chronic  joint-disease 
may  not  simply  be  the  result  of  some 
local  injury  or  irritation,  and  essentially 
independent  of  any  general  cachexia, 
though  strumous  persons  would  be  at 
least  as  liable  to  it  as  others.  At  any 
rate,  as  Mr.  Holmes  justly  remarks, 
"whatever  our  views  maybe  as  to  the 
pathological  question,  I  think  we  must  all 
agree  that  practically  we  have  no  such 
proof  of  the  constitutional  nature  of  any 
of  these  chronic  joint-affections  as  should 
lead  us  to  refuse  to  entertain  the  general 
question  of  operative  treatment.  Indi- 
vidual cases  must  be  judged  of  by  their 
own  symptoms." 

[The  question  of  the  "strumous"  na- 
ture of  chronic  joint  affections,  has  lately 
attracted  renewed  attention.  The  two 
opposite  opinions  are  well  defined  by  the 
statement  of  Dr.  Gross,  that  hip-joint  dis- 
ease could  never  occur  unless  a  tubercu- 
lous diathesis  were  present,  and  that  of 
Dr.  Sayre  to  the  effect  that  children  in 
perfect  health,  with  a  personal  and  fam- 
ily history  absolutely  free  from  taint,  may 
acquire  disease  of  the  spine  or  hip-disease 
from  traumatism. 

Schiiller's  experiments  are  interesting 
in  this  connection.  He  produced  a  state 
of  artificial  tuberculosis  in  a  number  of 
animals  by  the  injection  and  forced  inhala- 
tion of  tuberculous  material.  On  these 
animals,  and  on  others  in  a  state  of 
health,  he  inflicted  injuries,  contusions, 
and  sprains  at  the  knee-joint.     Recovery 

1  Surgical  Treatment  of  Children's  Dis- 
eases, pp.  424-7. 


|  took  place  in  the  healthy  animals,  but  in 
I  the  tuberculous,  the  joints  developed 
I  symptoms  of  fungous  arthritis  ;  this  pa- 
thological condition  was  demonstrated  on 
killing  the  animals  and  examining  the 
joints.  The  joints  of  the  healthy  animals 
when  killed  were  found  in  a  normal  con- 
dition, with  the  exception  in  some  cases 
of  evidence  of  extravasated  blood  and  effu- 
sion in  the  process  of  absorption. 

Dr.  Gibney,  after  a  careful  examina- 
tion of  the  clinical  histories  of  860  cases, 
found  that  in  56  per  cent,  no  evidence  of 
fall  or  injury  could  be  ascertained.  There 
was  evidence  in  almost  all  of  this  class  of 
patients  of  an  inherited  or  acquired  en- 
feebled physical  condition.  This  was 
also  the  case  in  the  remaining  class  where 
an  injury  appeared  to  be  the  original 
cause  of  the  disease. 

It  is  the  experience  of  many  that  chil- 
dren in  apparent  health  will  be  found  suf- 
fering from  the  initial  symptoms  of  joint 
affections — the  same  is  true  of  patients 
with  phthisis— and  it  is  probably  a  fact 
that  a  "dyscrasia,"as  the  term  was  used 
by  the  older  pathologists,  need  not  be  con- 
sidered as  essential  in  the  causation  of 
either  of  these  classes  of  diseases.  But 
there  is  at  present  no  evidence  to  warrant 
the  belief  that  a  fungous  arthritis  can  be  de- 
veloped, without  the  existence  of  what  may 
be  termed  "  vulnerability. "  This  may  be 
an  inherited  physical  defect,  the  legacy  of 
a  previous  severe  disease,  or  the  result  of 
faulty  assimilation  from  imperfect  nutri- 
tion.      • 

A  number  of  recent  observers  have  es- 
tablished that  in  fungous  arthritis,  mil- 
iary tubercles  are  to  be  found  in  the 
granular  articulations  springing  from  the 
articular  ends  of  the  bones  from  the  syno- 
vial membrane.  It  has  been  claimed  that 
this  is  the  characteristic  lesion  which  dis- 
tinguishes this  form  of  joint  disease  from 
the  less  destructive  simple  synovitis,  but 
the  arguments  to  support  this  view  are 
not  as  yet  sufficiently  strong  to  establish 
it  beyond  a  doubt.  The  tubercle  found  in 
these  granulations  may  be  simply  a  sec- 
ondary change  common  in  the  slow  and 
chronic  grade  of  inflammation  occurring 
in  "strumous"  arthritis,  and  not  the  es- 
sential cause.  As  is  well  known,  Bonnet 
claimed  the  existence  of  a  form  of  tumor 
albus,  distinct  in  its  course,  which  he  re- 
garded as  tuberculous.  Tubercles  were 
to  be  found  in  the  epiphysis,  or  more 
frequently  in  the  synovial  membrane. 
Konig,  however,  regards  it  as  established 
that  arthritis  fungosa  is  always  the  result 
of  tubercles,  which  are  more  frequently 
found  originally  in  the  bone  than  in  the 
synovial  membrane.  Lannelongue,  how- 
ever, describes  an  articular  tuberculous 
synovitis,  which  he  believes  is  much  more 
common  than  is  generally  supposed. 
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H.  Hueter  found  that  the  injection  of 
tuberculous  matter  directly  into  a  joint 
produced  a  chronic  fungous  arthritis  with 
miliary  tubercles  in  the  lungs,  but  none  in 
the  joint ;  injection  of  tuberculous  matter 
into  the  peritoneal  cavity  caused  tubercu- 
losis of  the  lungs,  but  no  change  in  the 
joints.  To  Koster  belongs  the  credit  of 
having  first  demonstrated  the  presence  of 
miliary  tubercles  in  fungous  disease  of 
the  joints,  or  rather  bodies  resembling 
histologically  in  every  particular  what  are 
universally  characterized  as  miliary  tu- 
bercles 51  but  as  such  cases  have  not  come 
to  autopsy  until  the  osteitis  was  well  ad- 
vanced, it  is  impossible  to  say  which  is 
primary  and  which  secondary.2 

To  generalize  from  this,  as  has  been 
done,  that  the  process  in  the  joints  is  a 
local  one,  and  not  constitutional,  is  not 
warranted  by  the  facts,  as  it  is  also  not 
justifiable  to  conclude,  that  if  a  pro- 
nounced osteitis  is  recognized  excision  is 
demanded  to  prevent  general  tubercu- 
losis.] 

Treatment. — In  our  treatment  we  kave 
to  bear  in  mind  that  we  are  dealing  with 
an  affection  originating  in  inflammation, 
but  that  inflammation  of  a  chronic  charac- 
ter and  not  improbably  modified  and  alter- 
ed by  the  strumous  diathesis.  Our  efforts, 
consequently  have  steadily  to  be  directed 
to  the  improvement  of  the  constitutional 
condition.  Good  air  and  plenty  of  it, 
warmth  and  light,  attention  to  cleanliness 
and  proper  diet,  are  in  all  cases  clearly 
inculcated.  Where  the  tendency  is  to 
scrofulosis,  the  liver  and  bowels  are  usu- 
ally sluggish,  and  require  to  be  stimu- 
lated occasionally  by  tolerably  brisk 
purges,  combined  with  quinine  ;  whilst 
in  tuberculosis,  purgatives  must  be  given 
with  caution,  and  be  of  the  mildest  char- 
acter. In  both  cases  tonics,  and  especi- 
ally cod-liver  oil,  are  of  service  ;  though 
these  tonics  should  be  administered  with 
judgment,  and  in  relation  to  the  presence 
or  absence  of  inflammatory  fever. 

The  essential  part  of  the  local  treat- 
ment consists  in  the  joint  being  kept  in  a 
state  of  perfect  and  continuous  rest,  by 
means  of  splints,  which  should  be  well 
and  properly  made,  and  constructed  so  as 
completely  to  prevent  any  motion  of  the 
limb,  and  at  the  same  time  admit  of 
any  topical  applications  "which  may  be 
deemed  advisable.  As  the  chance  of 
ankylosis  occurring  is  more  considerable 
than  in  cases  of  ordinary  synovitis,  the 
position  of  the  limb  becomes  of  even 
greater  importance,  though  it  is  to  be 
regulated  on  the  same  principles.  The 
splints  may  be  made  of  leather  or  of  paste- 
board, or  constructed  of  wire  in  the  mode 

['  Virchow,  Arch.,  48,  s.  95.] 
[2  Birch-llirschfeld,  Pathol.ogie.] 
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recommended  by  Bonnet  and  by  Syme. 
If  made  of  iron  wire,  a  strong  piece  is 
bent  to  the  shape  of  the  limb,  extending 
on  both  sides  and  united  transversely  to 
such  an  extent  as  to  give  the  requisite 
degree  of  strength.  The  splint  so  formed 
is  carefully  lined  with  soft  leather,  or 
fitted  with  a  kind  of  cushion,  and  will 
often  prove  highly  useful.  Too  much  at- 
tention can  hardly  be  paid  to  the  selection 
and  adaptation  of  the  splint  in  the  first 
instance,  and  to  the  necessity  of  its  being 
worn  uninterruptedly  for  k  very  long 
period  of  time.  If  inflammatory  symp- 
toms are  present,  it  may  be  necessary  to 
employ  a  few  leeches,  or  to  use  cooling  or 
warm  applications,  as  may  seem  expedi- 
ent. As  the  inflammatory  symptoms 
subside,  counter-irritants  may  be  had  re- 
course to  ;  these,  however,  should  be 
employed  with  some  degree  of  hesitation, 
and  with  the  cautions  previously  pointed 
out  as  specially  applicable  to  their  action 
on  the  superficial  joints.  At  the  Hospital 
for  Sick  Children  I  became  latterly  more 
sparing  in  my  use  of  them.  Mr.  Barwell,1 
however,  strongly  recommends  the  em- 
ployment of  the  actual  cautery  in  these 
cases,  when  the  first  symptoms  of  inflam- 
mation have  somewhat  subsided,  but 
when  some  such  action  still  continues,  and 
enlargement  is  still  going  on.  The  iron 
is  to  be  white  hot,  and  applied  in  lines, 
about  an  eighth  of  an  inch  in  breadth 
and  three  inches  in  length,  parallel  to  the 
axis  of  the  limb.  Four  such  lines  are 
recommended  for  the  knee,  two  on  each 
side  of  the  patella,  at  least  an  inch  apart  ; 
dry  lint  may  be  applied  immediately  after 
the  cauterization.  The  advantage  of  this 
plan,  according  to  Mr.  Barwell,  consists 
not  merely  in  its  acting  as  a  counter-irri- 
tant, but  also  in  the  pressure  produced 
subsequently  on  the  subjacent  parts  by 
the  contracting  cicatrices.  Extension  by 
means  of  weights,  as  described  in  a  sub- 
sequent part  of  this  essay  (see  p.  267),  is 
also  of  considerable  service  in  many  cases 
where  the  joint  affected  is  in  the  lower 
extremity.2 

Where  the  disease  is  confined  to  the 
synovial  membrane,  and  has  assumed  an 
entirely  passive  condition,  measures  may 
be  properly  adopted  to  produce  absorp- 

1  On  Diseases  of  the  Joints,  chap.  v. 
[2  Volkmann's    Klinische    Vortr'age,    302  ; 
Kocher,  Centralblatt   f.  Chirnrgie,    Jan.  26, 

1878  ;  Jaff6,  Gazette  des  HOpitaux,  Sept.  9, 
1880.  Gribne.y,  N.  Y.  Med.  Journal,  July, 
1877  ;  Lannel'ongue,  Centralbl.  f.  Chir.,  No. 
20.  1S79  ;  SchiUler,  Schmidt's  Jahrb.,  p.  53, 

1879  ;  Bull,  de  la  Soci6te  de  Chir.  de  Paris,  t. 
iv.,  No.  4,  1878,  p.  295  ;  Brissaud,  Am. 
Journ.  Med.  Sc,  April,  1SS0 ;  Lee,  Chicago 
M.  T.  and  Examiner,  1880,  xl.,  xli.  ;  Konig, 
Deutsch.  Z.  f.  Chir.,  1878-9,  xi.,  531,  570.] 
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tion  of  the  indolent  gelatinous  mass. 
Such  measures  would  obviously  consist 
in  friction,  passive  motion,  and  accurately 
applied  pressure  to  the  part.  These  means, 
as  pointed  out  by  M.  Bonnet,  may  be 
freely  adopted,  but  still  with  care  and 
caution,  and  at  once  abandoned  if  symp- 
toms of  renewed  activity  in  the  disease 
show  themselves.  If  any  camphorated 
mercurial  application  is  used  to  tbe  part, 
along  with  the  pressure,  in  the  way  de- 
scribed as  "Scott's  dressing,"  it  should 
be  employed  in  these  cases  very  sparing- 
ly, and  in  a  very  diluted  form  ;  the  joint, 
too,  should  be  examined  frequently,  to 
make  sure  that  no  fresh  attack  of  inflam- 
mation has  occurred.  As  the  case  pro- 
gresses towards  recovery,  friction  and 
passive  motion  are  more  freely  used,  and 
the  treatment  assimilates  to  that  of  ordi- 
nary chronic  synovitis.  Should  suppura- 
tion take  place  within  the  joint,  the  mat- 
ter must  be  evacuated  by  free  incisions 
made  in  depending  ^positions,  followed 
subsequently  by  slightly  stimulating  lo- 
tions to  the  sinuses,  and  moderate  pres- 
sure to  the  joint,  which  is  still  to  be 
maintained  in  a  state  of  perfect  rest,  as 
well  as  in  a  suitable  position.  If  the 
health  give  way,  or  the  strength  appear 
unequal  to  bear  a  long-continued  dis- 
charge, and  the  circumstances  of  the  case 
be  such  as  not  to  admit  of  a  prolonged 
use  of  the  treatment  which  may  be  desir- 
able, amputation  of  the  limb  or  excision 
of  the  joint  will  often  become  necessary. 
Should  improvement,  on  the  other  hand, 
take  place,  and  cure  by  ankylosis  be  ef- 
fected, we  must  be  careful  to  employ  pas- 
sive motion  in  due  time  to  prevent  ossifi- 
cation, and  maintain  the  uniting  material 
in  its  fibrous  condition. 

Bheumatic  synovitis. — In  the  description 
of  synovitis,  it  was  stated  that  this  fre- 
quently arose  from  exposure  to. cold,  or  in 
connection  with  other  causes  loosely 
spoken  of  as  rheumatic.  The  synovial 
membranes  and  parts  about  the  joints 
are  also  liable  to  suffer  in  a  special  con- 
dition of  the  system  by  which  the  inflam- 
matory process  is  materially  modified, 
and  which  constitutes  "rheumatism" 
properly  so  called.  In  acute  rheumatism 
or  rheumatic  fever,  the  articular  affec- 
tion, although  it  may  be  severe  and 
troublesome  enough,  is  evidently  depend- 
ent on  constitutional  derangement,  cul- 
minating in  a  kind  of  inflammatory  par- 
oxysm assumed  to  be  connected  with 
excess  of  lactic  acid.  Unlike  ordinary 
synovitis,  the  constitutional  disturbance 
in  this  case  is  primary  instead  of  second- 
ary;  and  though  a  joint,  when  attacked, 
may  display  signs  of  severe  and  acute  in- 
flammation, yet  these  signs  will  often 
disappear  with    extraordinary  rapidity, 


whilst  other  articulations  become  as  sud- 
denly affected.  Acute  rheumatism,  there- 
fore, being  essentially  a  constitutional 
malady,  falls  naturally  to  the  care  of  the 
physician,  and  its  description  must  be 
sought  for  in  works  on  medicine. 

Chronic  osteo-arthritis ;  chronic  rheumatic 
arthritis;  rheumatic  gout. — The  synovial 
membranes,  as  well  as  the  other  struc- 
tures entering  into  the  composition  of  a 
joint,  are  liable  to  a  chronic  affection, 
which  has  long  been  practically  recog- 
nized, though  varying  names  have  been 
assigned  to  it  at  different-  times,  or  ac- 
cording to  the  class  of  joints  which  it  hap- 
pens to  implicate.  The  term  nodosity  of 
the  joints  was  the  one  proposed  by  Dr.  Hay- 
garth,  whose  attention  was  attracted  to 
the  hard  swellings  presented  by  the 
smaller  articulations  of  the  hands  and 
feet,  which  at  the  present  day  more  com- 
monly receive  the  appellation  of  rheumatic 
gout.  When  the  larger  joints,  such  as  the 
shoulder,  the  elbow,  or  the  knee,  are  im- 
plicated, the  disease  is  often  termed 
chronic  rheumatism ;  whilst  a  similar  affec- 
tion of  the  hip  has  been  described  by  some 
authors  as  the  morbus  coxaz  senilis.  Dr. 
Adams,  of  Dublin,  however,  in  his  valua- 
ble work  on  the  siibject,  has  arranged  and 
classified  the  varieties  of  the  affection,  and 
proposed  the  term  chronic  rheumatic  arth- 
ritis, for  which,  however,  the  name  chronic 
osieo-ctrthritishRS  lately  been  substituted  in 
the  official  Nomenclature  of  Diseases.  It 
will  be  seen  that  the  disease  implicates 
other  tissues  besides  the  synovial  mem- 
brane ;  and,  indeed,  the  changes  which 
occur  in  the  bones  in  these  cases  are  so 
specially  marked,  that  Mr.  Barwell  con- 
siders the  morbid  action  to  be  in  reality 
a  rheumatic  osteitis.  The  first  obvious 
symptoms  during  life,  however,  are  those 
in  relation  with  tne  synovial  membrane, 
and  the  earliest  traces  of  disease  after 
death  have  been  found  to  be  connected 
with  the  same  tissue.  Cruveilhier,  Dr. 
Robert  Adams,  and  Sir  Benjamin  Brodie 
coincide  in  the  opinion  that  a  chronic  in- 
flammation of  the  synovial  membrane  is 
the  earliest  local  result  as  far  as  the  ar- 
ticulation is  concerned ;  and  I  have  there- 
fore thought  it  best  to  notice  the  affection 
in  the  present  section. 

Chronic  rheumatism  is  met  with  in  two 
distinct  conditions  ;  as  a  palpably  consti- 
tutional affection,  implicating  a  multipli- 
city of  joints,  and  either  succeeding  to 
rheumatic  fever  or  following  exposure  to 
the  usual  exciting  causes  of  rheumatism  ; 
and,  secondly,  as  a  local  affection  attri- 
buted to '  over-exertion,  or  injury,  or 
arising  without  any  assignable  cause. 
The  two  sexes  are,  perhaps,  nearly 
equally  liable  to  be  attacked  ;  but  Dr. 
Adams  is  of  opinion  that  the  larger  joints, 
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especially  the  hip,  are  more  frequently 
affected  in  males,  whilst  females  are  more 
subject  to  the  disease  in  the  smaller  arti- 
culations, such  as  those  of  the  fingers  ;  a 
fact  which  was  originally  pointed  out  by 
Dr.  Hay  garth.  Though  usually  met  with 
after  middle  age,  chronic  rheumatism  is 
by  no  means  confined  to  elderly  people, 
for  it  has  been  seen  in  patients  under  the 
age  of  twenty,  affecting  simultaneously  a 
considerable  number  of  joints.  Nor  is  it 
confined  to  any  special  rank  ;  for  though 
it  prevails  extensively  among  the  labor- 
ing poor,  it  is  also  frequently  met  with  in 
the  wealthier  classes,  among  those  who 
have  led  indolent  and  luxurious  lives, 
and  in  whom  it  is  apt  to  assume  a  more 
decidedly  gouty  character.  Though 
chronic  rheumatism  materially  diminishes 
the  comfort,  it  does  not  appear  to  shorten 
the  actual  duration  of  life,  at  least  in  those 
whose  means  allow  them  to  be  supplied 
with  all  requisite  appliances ;  the  very 
poor,  however,  are  exposed  to  accidental 
or  extraneous  maladies,  from  the  helpless 
condition  to  which  they  are  reduced,  -snid 
so  with  them  the  chances  of  life  are 
diminished.  When  once  the  disease  has 
become  established,  its  tendency  is  to 
progress,  slowly  but  surely,  until  the 
joints  affected  become  ultimately  disor-. 
ganized  to  a  greater  or  less  extent ;  some- 
times the  affection  remains  quiescent,  or 
stationary,  for  an  indefinite  period  ;  but 
very  seldom  indeed  can  anything  like  a 
cure  be  anticipated,  and  then  only  when 
the  case  has  been  recognized  and  the 
treatment  commenced  before  the  disease 
had  made  much  progress. 

As  far  as  the  local  affection  is  concerned, 
if  we  have  an  opportunity  of  examining 
the  joint  at  a  very  early  stage  of  the  dis- 
ease, we  find  redness  of  the  synovial 
membrane,  which  becomes  thickened  and 
fibrous,  whilst  its  fringe-like  processes 
are  much  developed,  and  more  vascular 
than  usual,  the  internal  surface  of  the 
capsule  presenting  somewhat  of  the  ap- 
pearance of  a  villous  mucous  membrane. 
'There  is  also  effusion  of  a  moderate 
amount  of  fluid  within  the  joint.  At  a 
later  period,  the  fluid  is  absorbed  ;  but 
the  ligaments,  which  had  been  distended 
by  the  effusion,  recover  themselves  but 
slowly,  laying  the  foundation,  perhaps,  of 
the  partial  or  even  complete  dislocations 
which  are  occasionally  produced  subse- 
quently by  the-  spasmodic  muscular  con- 
tractions which  are  apt  to  occur  in  certain 
stages  of  the  disease.  The  capsules  be- 
come very  considerably  thickened,  and 
sometimes  a  bony  deposit  may  be  met 
with  in  their  substance  ;  in  the  interior  of 
the  joint,  too,  there  may  be  found  one  or 
more  of  those  foreign  or  extraneous  bodies 
■which  are  noticed  separately  in  this  essay 
under  the  head  of  loose  cartilages.     The 


articular  cartilages  by  this  time  are  prob- 
ably affected ;  at  certain  points  they  as- 
sume a  yellowish  hue,  and  become 
fibrous.  As  the  disease  progresses,  they 
are  destroyed  to  a  greater  or  less  extent ; 
sometimes  presenting  patches  of  dense 
bone,  which  are  smooth  and  glistening ; 
whilst  at  other  times  the  cartilaginous 
tissue  disappears  entirely,  and  in  its  place 
we  find  a  compact  ivory-like  bony  mate- 
rial, which  soon  becomes  highly  polished 
under  the  influence  of  the  attrition  to 
which  it  is  subjected,  or  is  marked  with 
linear  furrows,  resulting  from  the  in- 
creased wear  to  which  it  is  exposed  in 
certain  situations  in  the  movements  of  ex- 
tension and  flexion.  In  the  hip-joint,  the 
round  ligament,  and  in  the  shoulder  the 
tendon  of  the  long  head  of  the  biceps,  or 
the  glenoid  ligament,  will  often  be  re- 
moved by  the  process  of  absorption.  The 
proper  osseous  structure  becomes  con- 
densed beneath  the  articular  surfaces, 
and  bony  vegetations  are  thrown  out 
around  them,  forming  buttresses  which 
interfere  with  the  movements  of  the  joints 
by  their  mutual  apposition.  The  shape 
of  the  articular  surfaces  is  altered  ;  the 
globular  heads  of  the  femur  and  humerus 
are  flattened,  and  as  it  were,  crushed, 
and  the  cavities  for  their  reception  exhibit 
a  corresponding  change  resulting  in  vary- 
ing amounts  of  deformity.  These  altera- 
tions have  sometimes  been  mistaken  for 
fracture  of  the  neck  of  the  humerus,  or  of 
the  cervix  femoris,  in  which  bony  union 
had  taken  place.  It  may  be  mentioned, 
too,  that  the  abnormal  condition  is  not 
always  confined  to  the  articular  extremi- 
ties, but  may  involve  the  shaft,  or  even 
the  entire  bone. 

The  general  symptoms  in  these  cases 
present  no  very  special  character.  In 
some  instances,  as  Sir  Benjamin  Brodie 
remarks,  the  disease  appears  to  be  con- 
nected with  over-indulgence  in  animal 
food,  and  the  patient  experiences  some 
of  the  usual  effects  of  dyspepsia,  such  as 
a  tendency  to  acidity  and  flatulence.  In 
other  cases,  and  especially;,  perhaps, 
where  the  lai'ger  joints  are  implicated 
singly,  no  particular  constitutional  de- 
rangement can  be  detected,  and,  indeed, 
it  is  remarkable  to  how  slight  an  extent 
the  general  health  is  affected  by  the  great 
amount  of  topical  mischief  which  may 
have  occurred. 

The  local  symptoms  are  the  most  charac- 
teristic, and  consist  essentially  of  ^«ii?, 
enlargement  and  ultimate  deformity  of  the 
joint,  rigidity  or  stiffness,  and  a  peculiar 
crackling  noise.  The  pain  experienced  is 
principally  felt  at  night-time,  or  when 
the  joint  is  set  in  motion  after  a  period  of 
rest.  The  amount  of  pain,  which  is 
usually  of  an  aching  character,  is  far  less 
than  might  be  expected  from  the  amount 
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of  structural  alteration  which  occurs,  and 
very  ditferent  from  that  experienced  in 
other  affections  of  the  articular  ends  of 
the  bone  implicating  the  joints.  When 
only  a  single  articulation  is  involved,  the 
general  suffering  is  not  great,  and  the 
patient's  condition  is  very  tolerable  ;  even 
when  several  joints  are  attacked,  the 
amount  of  pain  experienced  may  be  only 
trifling,  though  it  may  become  aggra- 
vated, especially  under  the  influence  of 

Pie.  663. 


cold  and  humidity,  and  of  atmospheric 
changes,  to  such  an  extent  as  to  render 
rest  almost  impossible.  In  the  earliest 
stages,  when  the  enlargement  depends 
probably  on  increased  effusion  into  the 
synovial  membrane  or  the  bursas  in  its 
neighborhood,  the  swelling  is  soft,  and 
fluctuation  may  sometimes  be  detected. 
At  a  later  period  the  swelling  becomes 
hard,  and  osseous  growths  may  often  be 
felt  connected  with  the  periosteum  and 

Fig.  664. 


!1V 

Anterior  view.'  Posterior  view. 

Chronic  osteo-avthritis  of  the  knee-joint.     (From  a  preparation  in  the  Museum  of  the  Middlesex  Hospital.) 


extremities  of  the  bones,  which  lead  to 
alterations  in  the  form  of  the  articular 
surfaces,  and  give  rise  to  great  and  pecu- 
liar deformity,  varying  in  the  individual 
joints,  but  characterized  in  the  smaller 
ones,  such  as  those  of  the  fingers,  by  the 
appearance  of  irregular  knots ;  whence 
the  term  nodosity  of  the  joints,  proposed  by 
Dr.  Haygarth.  The  accompanying  illus- 
trations from  a  preparation  in  the  Mu- 
seum of  the  Middlesex  Hospital,  show 
the  changes  in  the  shape  of  the  bones,  the 
eburnation  of  the  articular  surfaces,  the 
copious  deposit  on  the  bones  in  the  neigh- 
borhood of  the  joint-ends,  and  the  nume- 
rous additamentary  bones  which  are  met 
with  in  old  cases  of  osteo-arthritis.  The 
case  is  related    by  Mr.   De  Morgan  in 


vol.  xix.  of  the  Pathological  Transactions, 
where  also  a  drawing  will  be  found  show- 
ing the  extraordinary  change  of  shape 
which  had  occurred  in  the  upper  end  of 
the  femur. 

It  may  be  noticed  that  there  is  little  or 
no  tendency  to  suppuration  in  these  cases  ; 
abscess  of  the  joint  rarely,  if  ever,  taking 
place.  The  amount  of  articular  rigidity 
which  occurs  is  peculiarly  striking,  ren- 
dering the  affected  joints  practically  use- 
less, and  simulating  ankylosis,  though 
true  ankylosis  rarely,  if  ever,  occurs.  In 
the  advanced  stages  of  the  disease,  stiff- 
ness or  even  immobility  of  the  articula- 
tions may  be  present,  depending  on  the 
deformity  which  has  occurred  in  the  artic- 
ular surfaces,  and  on  the  bony  outgrowths 
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which  have  formed  ;  and  where  many 
joints  have  been  affected,  the  unhappy 
patient  may  be  confined  to  his  bed  in  a 
state  of  utter  helplessness.  Though  the 
muscles  are  not  immediately  implicated 
in  the  rheumatic  affection,  at  some  period 
of  the  disease,  probably  when  the  bone 
itself  begins  to  suffer,  painful  spasms  are 
apt  to  occur,  contributing  materially  to 
the  discomfort  of  the  patient,  and  giving 
rise  in  some  cases  to  the  partial  or  com- 
plete luxations  which  are  occasionally 
met  with.  When  the  joints  have  become 
rigid  and  practically  useless,  the  muscles 
in  the  neighborhood  degenerate  and  waste. 
The  sensation  of  decided  crackling  expe- 
rienced in  the  movements  of  the  joint  is 
evident  both  to  the  patient  and  to  the 
surgeon,  and  is  usually  most  marked 
when  the  articulation  is  first  used  after 
repose  ;  it  is  especially  noticed,  therefore, 
in  the  morning.  It  depends  upon  the 
mutual  attrition  of  the  altered  articular 
surfaces,  and  may  be  detected  in  most  of 
the  joints,  but  especially  in  the  hip,  and 
only  disappears  when  complete  rigidity 
has  supervened. 

[A  distinction  is  made  by  some  writers 
between  chronic  rheumatic  arthritis  and 
arthritis  deformans.1  The  two  varieties 
frequently  shade  into  each  other,  but  a 
clinical  distinction  is  usually  quite  marked 
between  that  form  which  is  accompanied 
by  stiffness  without  deformity,  and  that 
where  the  alteration  of  the  shape  of  the 
joint  is  manifest  and  characteristic.  The 
former  is  usually  the  result  of  a  subacute 
articular  inflammation  similar  to  that 
seen  in  gonorrheal  rheumatism,  the  se- 
quela of  acute  rheumatism  or  originating 
spontaneously.  The  latter  is  the  common 
affection  seen  in  old  people,  and  causing 
the  deformed  hands  and  crippled  fingers 
frequent  in  them. 

Remak  and  Benedikt  regard  this  condi- 
tion as  the  result  of  irritation  of  the  spi- 
nal cord  and  sympathetic,  akin  to  that 
observed  in  locomotor  ataxia.  A  case  of 
arthritis  deformans  has  been  reported 
where  changes  either  primary  or  secon- 
dary were  found  in  the  cord  and  the 
trunks  of  the  spinal  nerves  at  the  inter- 
vertebral foramina.  The.  disease  when 
attacking  the  smaller  joints  is  usually 
symmetrical,  according  to  Budd,  Rom- 
berg, and  Charcot,  which  would  point  to 
a  central  origin ;  it  cannot,  however,  be 
considered  that  the  existence  of  an  lt  ar- 
thritis myelitica"  is  demonstrated,  as 
claimed  by  Remak. 

The  articular  ends  of  the  bone  are  dis- 
torted by  the  absorption  of  the  bone  at 
places,  and  the  formation  of  bony  projec- 
tions at  others.     The  former  change  is 


['  Ziemssen,  Cyclopaedia  of  Med. 
Rheumatism.] 


Senator, 


due  to  an  inflammatory  subchondral  wast- 
ing, and  the  latter  to  a  cell-development 
from  the  cartilage,  with  subsequent  ossi- 
fication. The  tendons  in  the  neighbor- 
hood of  the  joint  are  sometimes  ossified, 
and  the  adjacent  muscles  sutler  atroplvy.1] 
Treatment.- — Dr.  Haygarth,  to  whom  we 
are  indebted  for  our  earliest  notices  of  this 
disease,  lamented  the  scanty  means  of 
treatment  which  he  could  suggest,  and 
hoped,  when  time  had  been  afforded  for 
investigation  by  the  profession,  that  fresh 
and  more  successful  curative  measures 
might  be  discovered.  These  hopes,  how- 
ever, have  as  yet  been  only  partially  re- 
alized ;  and  in  the  advanced  stages  of  the 
malady,  when  the  joint  has  been  essen- 
tially disorganized,  we  can  scarcely  anti- 
cipate much  improvement.  Our  treat- 
ment, therefore,  to  be  of  real  service, 
must  be  adopted  at  the  commencement  of 
the  affection  ;  at  a  later  period  we  can 
but  hope  to  mitigate  the  symptoms,  to 
relieve  the  sufferings,  and,  at  best,  to  re- 
tard the  progress  of  the  disease.  In  the 
early  stage,  when  inflammatory  symp- 
toms are  present,  and  any  movement  of 
the  joint  is  attended  with  acute  pain,  it 
may  be  necessary  to  employ  cupping  or 
leeches,  to  keep  the  part  at  rest,  and 
support  it  by  means  of  bandages  or 
splints.  Care,  however,  must  be  taken 
not  to  prolong  too  far  the  period  of  im- 
mobility, for  in  these  cases  especially, 
want  of  exercise  of  the  joint  has  ere  long 
a  deleterious  influence  on  its  structure. 
"When  the  acuter  symptoms  subside,  there- 
fore, and  rigidity  increases,  the  patient 
should  be  encouraged  to  use  the  limb,  to 
promote  polishing  and  induration  of  the 
articular  surfaces.  "Warmth  and  friction 
to  the  part  are  usually  grateful.  Flannel 
should  be  worn  ;  and  shampooing  may 
be  employed,  or  local  douches  or  hot-air 
baths  had  recourse  to.  At  certain  stages 
of  the  affection  counter-irritation  may  be 
used  in  the  form  of  blisters  or  of  painting 
with  iodine  ;  and  in  the  nodosities  of  the 
fingers,  the  local  application  of  a  solution 
of  iodide  of  potassium  under  oiled  silk  is 
sometimes  of  service;  or  cod -liver  oil 
may  be  applied  externally,  as  recom- 
mended by  Sir  Benjamin  Brodie. 

[In  certain  cases  of  chronic  rheumatic 
arthritis,  the  persistent  employment  of 
frictions,  rubbing  with  oil,  and  vapor-baths, 
continuously  carried  out,  appears  to  be  of 
benefit.2  Remak,  Althaus,  and  others 
advise  the  use  of  the  ascending  continu- 
ous current,  which  in  their  hands  has 
produced  relief  or  improvement.3    Volk- 


['    Affections  of    the   Joints    Secondary  to 
Changes  in  the  Cord,  in  this  volume.] 

[2  London  Medical  Record,  Oct.  15,  1880.] 
[3  Senator,  Ziemssen.  Cyc.  of  Medicine.] 
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mann1  reports  success  in  treating  some 
cases  by  forcible  straightening  under 
chloroform,  followed  by  the  immediate 
application  of  fixed  apparatus  (plaster-of- 
Paris  bandages),  preceded,  when  neces- 
sary, by  tenotomy,  and  followed  by  mas- 
sage and  warm  baths.] 

The  general  or  constitutional  treatment 
must  be  adapted  to  the  individual  case, 
and  to  the  stage  at  which  the  disorder 
has  arrived.  Where  any  gouty  element 
exists,  where  dyspeptic  symptoms  are 
present,  and  the  case  appears  connected 
with  too  full  a  habit,  great  attention  to 
the  diet  becomes  of  importance  ;  stimu- 
lants should  be  abstained  from  ;  sugar, 
fruits,  and  raw  vegetables  avoided  ;  and  a 
moderate  quantity  of  potash  or  magnesia 
be  administered  three  or  four  hours  after 
each  principal  meal.  In  other  cases, 
however,  the  system  appears  impover- 
ished rather  than  too  full,  and  here  it 
may  be  necessary  to  employ  a  better  and 
more  nutritious  diet.  In  the  earlier 
stages  of  subacute  inflammation,  it  may 
be  advisable  to  give  a  few  alterative 
doses  of  blue-pill,  combined,  perhaps, 
with  acetous  extract  of  colchicum,  and  to 
administer  Gregory's  powder  at  night- 
time, with  an  active  aperient  at  regular 
intervals.  Perspiration  should  be  encour- 
aged, too,  by  the  use  of  the  Turkish  or 
hot-air  bath,  or  by  taking  Dover's  pow- 
der, or  other  medicines  to  act  upon  the 
skin.  When  the  urine  is  clear,  Mr.  Wil- 
liam Adams  recommends  the  use  of  sul- 
phur externally  and  internall}-,  and  also 
the  free  use  of  dilute  phosphoric  acid.  At 
a  later  period,  the  iodide  of  potassium 
may  be  administered  and  continued  for 
several  weeks  at  a  time,  if  it  appears  to 
suit  the  patient  ;  for  its  action  in  these 
cases  is  somewhat  uncertain.  Various 
stimulating  internal  medicines  may  now 
be  tried,  such  as  turpentine  or  guaiacum  ; 
or  cod-liver  oil  may  be  administered  in- 
ternally as  well  as  externally  ;  opiates  also 
are  usually  of  service  for  the  purpose  of 
procuring  rest.  Warm  clothing  should  be 
used ;  and,  where  circumstances  admit, 
residence  in  a  warm  climate  during  the 
winter  months  materially  increases  the 
comfort  of  the  patient.  Warm  bathing 
is  usually  attended  with  relief;  and  if 
practicable,  recourse  should  be  had  to 
the  mineral  springs,  such  as  those  of 
Bath  or  Buxton  in  this  country,  the  hot 
sulphur  baths  of  Luchon  in  the  Pyrenees, 
Aix-la-Chapelle,  Vichy,  Ems,  Wiesbaden, 
or  Carlsbad  on  the  Continent,  [the  Hot 
Springs  of  Arkansas.  ] 

Gouty  synovitis.—  The  gouty  diathesis 
presents  some  points  of  resemblance  to 

['  Billroth  and  Pitha,  Handbuch  der  Alia:. 
Chir.] 


the  rheumatic  ;  in  fact  the  chronic-form  of 
alteration  of  the  joints  just  described  is 
often  termed  rheumatic  guut.  The  special- 
ity of  the  gouty  inflammation,  however, 
consists  in  the  sudden  or  "  explosive"  ap- 
pearance of  uric  acid  in  the  part  affected, 
giving  rise  to  more  or  less  local  distur- 
bance. Gouty  inflammation  of  the  joints 
occurs  in  an  acute  or  in  a  more  chronic 
form.  The  acute  form  of  gout  requires 
no  description  here,  as  it  is  essentially  a 
medical  complaint,  and  is  amply  treated 
of  in  medical  works.  Where  gout  has 
assumed  a  chronic  form,  however,  the  local 
affection  may  predominate  over  the  conti- 
tutional,  and  such  cases  may  at  times  fall 
under  the  care  of  the  surgeon  ;  they  re- 
quire, therefore,  to  be  briefly  noticed. 

When  gout  first  attacks  a  patient,  the 
joint  usually  recovers  its  original  mobil- 
ity as  the  '"fit"  passes  off;  but  when  re- 
peated attacks  have  occurred,  the  restora- 
tion becomes  more  and  more  imperfect, 
and  at  last  the  articulation  loses  entirely 
its  capacity  for  motion.  Opportunities  of 
examining  the  joint  at  an  early  stage  are 
not  common  ;  but  Dr.  Garrod  is  of  opin- 
ion that  gouty  inflammation  is  invariably 
accompanied  by  deposition  of  its  peculiar 
salt.  Unquestionably,  as  the  disease  ad- 
vances, a  deposit  of  the  white,  chalky- 
looking  urate  of  soda  takes  place,  in  the 
substance  of  the  ligaments  and  in  the 
surrounding  areolar  tissue,  as  well  as  in 
the  neighboring  muscles  ;  or  it  may  occur 
in  the  interior  of  the  joint,  thickening  the 
synovial  fluid,  and  studding  the  synovial 
membrane  with  small  white  masses :  or 
in  the  substance  of  the  articular  carti- 
lages, in  the  form  of  white  spots,  result- 
ing from  the  presence  of  the  crystalline 
salt  in  the  hyaline  structure  ;  or,  finally, 
the  urate  may  be  deposited  in  the  bone 
and  in  the  periosteum.  Resulting  from 
this  deposit  we  may  expect  to  find,  sooner 
or  later,  the  tissues  themselves  undergo- 
ing changes ;  the  synovial  membrane 
will  be  thickened  and  vascular  ;  the  liga- 
ments and  areolar  tissue  condensed  ; 
and  the  cartilages  subsequently  become 
softened  and  are  removed,  so  that  the 
articular  surfaces  of  the  bones  are  exposed 
and  altered. 

Whenever  a  joint  is  subjected  to  pro- 
tracted attacks  of  chronic  gout,  it  is  cer- 
tain to  be  permanently  injured,  either  by 
becoming  so  rigid  that  its  functions  are 
practically  destroyed,  or  from  the  forma- 
tion of  chalk-stones  around  it.  Chaik- 
stones — or  tophi,  as  they  are  sometimes 
termed,  from  a  Hebrew  word  signifying 
concretion — vary  much  in  their  consist- 
ence ;  they  may  be  soft  and  semi-fluid,  or 
hard  as  the  chalk  from  which  they  derive 
their  name.  Under  the  microscope  they 
present  bunches  of  needle-like  crystals  of 
urate  of  soda  ;   and  chemically  they  are 
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composed  of  that  salt,  united  with  a  cer- 
tain amount  of  animal  or  earthy  matter. 
A  concretion  taken  from  the  metacarpus 
was  found  by  Lehmann  to  contain  : — 


Urate  of  soda 

.  52.12 

Urate  of  lime 

.     1.25 

Chloride  of  sodium 

.     9.84 

Phosphate  of  lime . 

.     4.32 

Cellular  tissue 

.  28.49 

Water,  loss,  etc.     . 

.     3.98 

100.00 

Chalk-stones  are  generally  found  in  the 
smaller  articulations  of  the  hands  and 
feet.  They  form  protuberances,  distort- 
ing and  crippling  the  articulation,  which 
approach  the  surface,  till  the  skin  over 
them  is  thinned,  and  allows  their  white 
color  to  become  visible.  Sir  T.  Watson 
relates  the  case  of  a  gentleman  who  was 
in  the  habit,  when  at  cards,  of  scoring 
the  game  on  the  table  with  his  chalky 
knuckles.  It  maybe  mentioned,  as  some- 
times facilitating  our  diagnosis,  that  there 
is  another  situation  in  which  deposits'* of 
urate  of  soda  are  even  more  commonly 
visible  than  in  connection  with  the  joints, 
namely,  in  the  cartilage  of  the  external 
ear,  in  the  form  of  little  pearl-like  bodies, 
varying  in  size  from  a  split-pea  to  a  mere 
white  point,  and  situated  usually  about 
the  fold  of  the  helix.  Out  of  seventeen 
cases  in  which  Dr.  Garrod  detected  gouty 
concretions,  in  seven  they  existed  in  the 
ears  alone,  in  nine  in  the  ears  as  well  as 
around  the  joints,  and  only  in  one  case 
were  they  found  in  other  parts,  but  not  in 
the  ear.  The  gouty  deposit,  which  is  at  first 
liquid,  becomes  harder  in  time  from  ab- 
sorption of  its  fluid  parts,  and  accumulates 
in  many  cases  to  such  an  extent  as  to  ren- 
der the  joint  completely  fixed,  whilst  the 
neighboring  structures  are  also  incon- 
venienced by  the  distension  to  which  they 
are  subjected.  The  mere  presence  of  the 
salt  in  connection  with  the  joint  does  not 
appear  usually  to  produce  much  irrita- 
.  tion;  after  a  time,  however,  inflamma- 
tory action,  perhaps  from  a  fresh  gouty 
attack,  may  be  set  up,  the  integuments 
ulcerate,  and  a  discharge,  containing  the 
urate  of  soda  mixed  with  blood-globules, 
takes  place  through  openings  which  are 
often  most  troublesome  to  heal.  These 
abscesses,  however,  it  may  be  mentioned, 
appear  sometimes  to  act  as  safety-valves, 
and  their  cure  is  followed  by  renewed  at- 
tacks of  gout,  which  had  been  suspended 
during  the  time  they  remained  open.  The 
diagnosis  between  chronic  gouty  affec- 
tions of  the  joints  and  the  chronic  osteo- 
arthritis already  spoken  of,  is  rendered 
easy  when  ulceration  of  the  soft  parts  has 
occurred,  and  chalky  matter  exudes, 
which  can  be  determined  by  chemistry  to 
consist  of  urate  of  soda.     At  an  earlier 


period  some  uncertainty  may  exist;  though 
the  case  may  be  considered  gouty,  when 
it  comes  on  after  repeated  and  manifest 
attacks  of  gout,  and  when  the  gouty  dia- 
thesis is  plainly  marked ;  it  may  be 
proved  to  be  so,  if  a  puncture  of  the 
swelling  with  a  needle  allows  of  the  es- 
cape of  fluid  in  which  the  presence  of 
crystals  of  the  urate  of  soda  is  revealed  by 
the  microscope  :  for  the  existence  of  this 
salt  forms  the  specific  characteristic  of  the 
gouty  affection,  and  is  never  met  with  in 
rheumatism  or  in  chronic  osteo-arthritis. 
Treatment. — As  the  disease  is  essentially 
a  constitutional  one,  the  treatment  must 
also  be  mainly  constitutional,  and  con- 
sists in  impeding  the  undue  formation  of 
uric  acid,  as  well  as  in  getting  rid  of  the 
surplus  amount  of  the  acid  already  exist- 
ing in  the  blood.  For  the  first  purpose 
the  diet  has  to  be  carefully  attended  to ; 
the  dyspeptic  symptoms  relieved  as  far 
as  possible  ;  the  secretions,  especially  that 
of  the  liver,  regulated  ;  and  the  strength 
of  the  patient  supported  in  those  cases 
where  there  is  a  tendency  to  loss  of  tone. 
To  free  the  blood,  we  may  administer  oc- 
casionally small  doses  of  colchicum,  when 
the  strength  of  the  patient  admits  of  it ; 
but  our  main  efforts  are  directed  to  in- 
crease the  action  of  the  kidneys  and 
skin  by  means  of  salines  and  alkalies.  The 
salines,  to  be  of  service  in  chronic  cases 
of  gout,  must  be  given  in  small  doses  and 
very  diluted  ;  they  should  be  taken  on  an 
empty  stomach  and  some  little  time  be- 
fore food.  [Of  the  salines,  the  carbonates 
of  potash  and  soda  are  the  ones  chiefly 
employed,  and  lime-water  and  magnesia  ; 
but  the  drug  most  recommended  of  late 
years  is  the  carbonate  of  lithia.1]  The 
mineral  waters,  properly  selected,  offer 
many  advantages  for  the  administration 
of  saline  medicines,  as  well  from  the  state 
of  dilution  in  which  they  are  found,  as 
from  the  greater  chance  of  the  patient 
continuing  to  take  them  for  a  sufficient 
time,  while  the  mind  is  occupied  and  the 
attention  diverted  by  the  change  of  scene 
and  hopeful  statements  afforded  at  the 
various  spas.  The  external  use  of  the 
waters  can  also  be  conveniently  and  use- 
fully adopted.  The  spa  to  be  selected 
must  depend  to  a  great  extent  upon  the 
special  characters  of  the  individual  case. 
In  some,  Carlsbad,  Wiesbaden,  or  Yichy 
may  be  recommended  ;  whilst  in  other 
cases,  Aix-la-Chapelle,  Teplitz,  Wildbad, 
and  Buxton  are  more  likely  to  be  of  ser- 
vice. Where  the  debility  is  great,  or  af- 
ter a  course  of  other  waters  has  been 
taken,  the  ferruginous  springs  of  Sclrwal- 
bach  or  of  Pyrmont  are  often  beneficial. 
For  those  who  are  prevented  from  going 

['  Senator,  article  "Gout,"  in  Ziemssen's 
Cyclopedia  of  the  Pract.  of  Medicine.] 
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to  a  great  distance,  or  who  are  desirous  of 
feeling  their  way  and  seeing  which  spring 
is  likely  to  suit  them  hest,  a  trial  of  the 
carefully  prepared  factitious  mineral 
waters  of  the  spa  at  Brighton  may  at 
times  be  deemed  advisable,  and  the  Turk- 
ish bath  is  often  of  much  service. 

It  is,  however,  for  the  local  mischief 
that'  the  surgeon  may  principally  expect 
to  be  consulted.  The  local  treatment  will 
vary  according  as  it  is  directed  simply  to 
relieve  the  stiffness  and  rigidity  of  the 
joints,  or  to  alleviate  any  active  inflam- 
matory action  which  may  have  been  set 
up,  with  or  without  the  formation  of  ab- 
scess and  production  of  ulceration.  To 
relieve  the  stiffness,  one  topical  applica- 
tion has,  indeed,  been  already  alluded  to, 
in  the  form  of  baths  of  the  mineral 
waters.  Where  these  cannot  be  had  re- 
course to,  weak  alkaline  lotions,  with 
iodide  of  potassium,  may  be  applied  to 
the  joint  under  oiled  silk,  or,  supposing 
the  smaller  joints  of  the  fingers  to  be  af- 
fected, the  whole  hand  may  be  wrapped 
in  bandages  saturated  with  water  and 
then  enclosed  in  a  waterproof  bag  during 
the  night.  When  a  certain  amount  of 
low  or  chronic  inflammatory  action  is 
going  on  in  the  ligaments  and  synovial 
membranes,  small  flying  blisters  are  often 
useful,  applied  only  for  a  short  time,  and 
with  tissue-paper  between  them  and  the 
skin;  in  this  particular  condition,  too, 
the  internal  administration  of  small  doses 
of  iodide  of  potassium  is  often  of  use. 
When  acute  inflammation  occurs,  as  it 
may  do  when  a  new  and  severe  attack  of 
gout  takes  place  in  the  seat  of  a  chalk- 
stone,  the  amount  of  swelling  which  en- 
sues may  cause  the  .cutis  to  give  way, 
whilst  the  cuticle  remains  entire.  It  is 
better  in  these  cases  to  avoid,  if  possible, 
making  any  incision  ;  for  the  salt  is  de- 
posited not  simply  in  the  cellular  tissue 
or  collected  as  a  mass,  but  also  in  the  ac- 
tual substance  of  the  articular  cartilages, 
and  cannot,  therefore,  be  expected  to  be 
entirely  or  freely  evacuated.-  Soothing 
applications  are  of  most  service;  but  it  may 
be  remarked,  that  where  an  opening  oc- 
curs naturally,  or  is  made  by  the  surgeon, 
the  serious  consequences  frequently  at- 
tendant on  wounds  of  articulations  are 
not  to  be  expected,  partly  from  the  disor- 
ganization which  has  occurred,  partly 
also,  no  doubt,  from  the  unimportant 
character  of  the  joint  which  is  usually  in- 
volved. Severe  operative  measures  are 
not  called  for  in  these  cases.  While 
the  inflammation  runs  high,  poultices 
and  fomentations  are  of  most  service  ; 
afterwards,  gentle  pressure  may  be  em- 
ployed, and  the  sinuses  which  are  left 
should  not  be  irritated  by  probing  or  by 
stimulant  applications,  but  allowed  grad- 
ually to  contract  and  ultimately  heal.   As 


!  already  stated,  when  ulceration  has  once 
I  occurred,  the  case   is  almost  invariably 
tedious,  and  may  be  rendered  more  so  by 
I  too  active  surgical  treatment. 

Pymmic  synovitis. — Acute  synovitis,  fre- 
i  quently  leading  to  suppuration  in  the 
!  joints,  is  not  a  very  uncommon  conse- 
quence of  purulent  or  systemic  infection, 
and  is  met  with  in  phlebitis,  after  opera- 
tions, and  in  connection  with  certain 
puerperal  conditions,  as  well  as  in  the 
progress  of  fevers,  etc.  For  the  descrip- 
tion of  the  general  condition  giving  rise 
to  this  complication,  its  symptoms,  and 
its  treatment,  the  reader  is  referred  lo 
the  essay  on  Pyaemia.  It  need  only  be 
stated  here,  that  when  this  pygemic  con- 
dition exists,  there  is  always  danger  of 
the  joints,  as  well  as  of  other  parts  of  the 
body,  becoming  the  seat  of  the  local  dis- 
turbance. Sometimes  the  attack  is 
marked  by  the  occurrence  of  violent 
pain,  accompanied  or  followed  by  heat, 
redness,  and  swelling,  affecting  one  or 
more  of  the  articulations,  which  may  pre- 
sent distinct  fluctuation,  provided  they 
are  superficially  situated.  In  these  cases 
more  or  less  thin  and  liquid  pus  may  be 
found  in  the  interior  of  the  joint,  or  in 
some  instances,  diffused  throughout  the 
external  areolar  tissue.  In  other  cases, 
however,  large  deposits  of  pus  may  take 
place  in  the  joint,  suddenly  or  insidiously, 
unaccompanied  by  pain,  and  perhaps  un- 
suspected during  life.  The  number  of 
joints  affected  may  vary  considerably. 
Only  one  may  be  attacked,  or  it  may  be 
difficult  to  find  a  single  articulation  which 
does  not  present  pus  when  cut  into.  The 
inflammatory  condition  may  remain  con- 
fined to  the  synovial  membrane,  but  fre- 
quently extends  to  the  other  structures, 
which  become  more  or  less  disorganized. 
In  a  case  of  suppuration  of  the  knee,  fol- 
lowing thecal  abscess  of  the  finger,  Dr. 
Handfield  Jones  found  increased  vascu- 
larity of  the  synovial  membrane,  with 
villous  projections  from  its  surface  ;  whilst 
the  articular  cartilage  was  ulcerated  in 
places,  the  cartilage-corpuscles  containing 
a  greatly  increased  number  of  celloid 
masses  in  their  interior,  and  the  inter- 
cellular substance  being  fibrous,  and  de- 
prived of  its  natural  consistence. 

The  treatment  in  these  cases  is  mainly 
directed  to  the  relief  of  the  constitutional 
infection,  and  its  principles  have  been 
laid  clown  in  the  essay  on  Pyaemia. 
Locally,  when  we  have  reason  to  suppose 
that  a  joint  is  becoming  implicated,  it 
should  be  maintained  in  a  state  of  perfect 
rest  upon  a  splint,  and  the  pain  relieved 
b\r  soothing  applications.  When  suppu- 
ration has  indubitably  occurred  within 
the  joint,  a  free  incision  for  the  purpose 
of  evacuating  the  matter  is  desirable,  and 
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the  local  treatment  already  recommended 
for  abscess  in  the  synovial  membrane 
becomes  applicable. 

[Poly-articular  inflammation  of  the 
joints,  similar  to  that  termed  gonorrhoeal 
rheumatism,  has  been  occasionally  ob- 
served after  catheterization,  or  the  intro- 
duction of  lithotrites,  by  Velpeau,  Civiale, 
and  Bonnet.1] 

Gonorrhoeal  synovitis ;  gonorrhoeal  rheu- 
matism.— A  form  of  synovial  inflamma- 
tion is  occasionally  met  with  in  connec- 
tion with  purulent  inflammation  of  the 
urethra,  or  even  with  purulent  ophthal- 
mia. This  complication  appears  to  have 
been  first  described  by  Sir  Benjamin 
Brodie,  and  usually  passes  now  under  the 
name  of  gonorrhoeal  rheumatism,  though  it 
differs  in  several  respects  from  rheuma- 
tism, and  is  not  necessarily  connected 
with  gonorrhoea.  In  these  cases,  during 
the  existence  of  a  urethral  discharge, 
which  may  depend  on  gonorrhoea,  or 
arise  after  the  passage  of  a  bougie,  in- 
flammation occurs  in  the  synovial  mem- 
branes of  one  or  more  of  the  joints,  more 
particularly  in  the  knee.  Another  pecu- 
liarity, which  was  pointed  out  by  Sir 
Benjamin  Brodie,  is,  that  some  form  of 
ophthalmia  very  commonly  accompanies 
or  precedes  the  articular  affection,  or  may 
alternate  with  it.  All  stages  of  gonor- 
rhoea may  present  this  complication,  and 
usually  no  material  change  in  the  dis- 
charge is  noticed,  though  sometimes  it 
declines  a  little,  when  the  synovial  affec- 
tion shows  itself.  The  articular  inflam- 
mation may  last  for  a  few  weeks,  or  may 
continue  for  months  or  even  years.  It  is 
very  apt  to  involve  one  joint  after  another, 
and  presents  a  decided  disposition  to  re- 
lapse. There  is  little  tendency  to  suppu- 
ration, but  sometimes  the  synovial  mem- 
brane is  thickened,  and  the  movements 
of  the  joint  permanently  interfered  with. 
In  some  few  instances  the  case  is  much 
more  severe  ;  the  cartilages  become  in- 
volved, and  permanent  rigidity  may  be 
the  result. 

The  immediate  cause  of  this  affection 
is  still  a  matter  of  dispute.  By  some  it 
has  been  considered  to  be  connected  with 
the  gouty  habit  ;2  whilst  Mr.  Barwell 
considers  it,  to  be  "in  reality  a  slower 
form  than  ordinary  of  purulent  infection, 
produced  by  inflammation  of  the  prostatic 
veins.1'3  He  allows,  however,  that  he 
has  "  no  cases  of  dissection  to  prove  this 
position,"  but  the  following  case,  related 

['  Volkmann  ;  Billroth  and  Pitha,  Hand- 
buch  rter  Chirurgie.] 

2  Johnstone,  On  the  Genito-Urinary  Organs, 
p.  317. 

3  On  Diseases  of  the  Joints,  p.  101. 


by  Mr.  Prichard,  certainly  seems  to  favor 
Mr.  Barwell's  views. 

A  patient  in  the  Bristol  Infirmary  for  gon- 
orrhoea and  orchitis,  was  attacked  with  fever- 
ish symptoms,  followed  by  great  pain  and 
swelling  in  the  right  knee.  In  a  few  days 
the  lower  part  of  the  thigh  was  filled  with 
matter  which  had  escaped  from  the  distended 
synovial  membrane.  The  limb  was  subse- 
quently amputated,  and  the  joint  found  to  be 
completely  disorganized. 

Treatment.  —  The  local  treatment  in 
these  eases  is  much  the  same  as  that  rec- 
ommended in  ordinary  synovitis.  So 
long  as  acute  inflammatory  symptoms  are 
present,  the  usual  antiphlogistic  measures 
must  be  had  recourse  to,  and  if  the  pain 
is  very  severe,  as  is  sometimes  the  case, 
subcutaneous  injections  of  morphia  may 
be  employed  ;  when  effusion  remains,  free 
blistering  should  be  employed,  and 
"Scott's  bandage"  applied  in  those  cases 
where  there  is  thickening  about  the  joint. 
At  a  subsequent  period,  friction,  sham- 
pooing, local  vapor  baths,  or  the  use  of 
the  mineral  waters  of  Buxton  or  of  Wies- 
baden, will  probably  be  of  service.  The 
general  treatment  must  also  be  conducted 
on  the  ordinary  physiological  principles. 
As  the  inflammatory  excitement  passes 
off,  the  iodide  of  potassium,  combined 
with  colchicum  and  opium,  may  be  ad- 
ministered, along  with  occasional  active 
purgatives  ;  to  be  followed  at  a  still  later 
period  by  mild  tonics.  In  the  more 
chronic  forms  of  the  disease  the  greatest 
benefit  will  be  derived  from  change  of  cli- 
mate, including  a  residence  at  the  min- 
eral springs  recommended  for  chronic 
rheumatism,  with  the  use  of  the  waters 
both  internally  and  externally.  The  treat- 
ment of  this  affection  by  keeping  bougies 
in  the  urethra,  or  by  the  administration 
of  cubebs  and  copaiba,  as  once  recom- 
mended, is  hardly  likely  to  be  often  had 
recourse  to  in  the  present  day. 

Syjjhilitk,  synovitis. —  The  character  of 
the  synovial  inflammation  in  some  cases 
is  modified  by  the  existence  of  constitu- 
tional syphilis.  Occasionally,  as  Sir  Ben- 
jamin Brodie  remarks,  the  synovial  mem- 
branes of  one  or  more  joints  assume  a 
sluggish  form  of  inflammation  in  the  early 
stages  of  secondary  syphilis,  in  connection 
with  papular  eruptions.  More  freqently, 
perhaps,  the  joint-affection  comes  on  at  a 
more  advanced  stage  of  syphilitic  infec- 
tion, in  connection  with  affections  of  the 
bones,  and  especially  of  the  periosteum. 
The  inflammation  in  most  cases  is  any- 
thing but  rapid  in  its  progress  or  acute  in 
its  symptoms,  though  the  nocturnal  pains 
may  be  severe  ;  and  it  is  readily  distin- 
guished by  its  occurrence  during  the  ex- 
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istence  of  other  and  characteristic  symp- 
toms of  venereal  blood-poisoning.  Its 
constitutional  origin  is  also  marked  by  its 
tendency  to  affect  more  than  one  joint. 
The  general  treatment  is  naturally  di- 
rected to  the  cure  of  the  syphilitic  infec- 
tion. Mercury  may  be  used  in  the  form  j 
of  fumigations,  in  conjunction  with  the 
vapor-bath,  in  many  cases  where  it  can- 
not safely  be  taken  internally.  The 
iodide  of  potassium,  in  moderate,  or,  if 
need  be,  in  very  large  doses  (forty  to  sixty 
grains  a  day,  combined  with  sarsaparilla, 
or  other  medicines  that  tend  to  strengthen 
the  patient,  is  often  of  the  greatest  bene- 
fit. Locally  leeches  are  seldom  required. 
Soothing  applications  may  be  had  re- 
course to  if  the  pain  is  severe,  but  rest  of 
the  limb  by  means  of  splints,  and  mild 
counter-irritation,  are  the  remedies  most 
frequently  of  service. 

[The  syphilitic  affections  of  the  joints 
are  either  directly  due  to  the  presence 
of  a  tertiary  deposit,  in  the  vicinity, 
causing  an  effusion  in  the  joint,  or  they 
are  simply  a  synovitis  occurring  in  a 
syphilitic  person— in  which  latter  case 
they  scarcely  differ  from  the  so-called 
"scrofulous"  or  rheumatic  synovitis.  G. 
Bouilly,1  Cottin,2  and  Molliere3  report 
cases  cured  by  the  administration  of 
iodide  of  potassium  in  large  doses.  Volk- 
mann4  mentions  a  poly-articular  synovitis 
apparently  arising  from  syphilitic  poison, 
ancl  this  form  is  more  common  than  ca- 
ries.5] 

" Loose  Cartilages''''  in  Joints. 

"We  occasionally  find  in  some  of  the 
articulations  small  movable  bodies,  which 
may  be  quite  free,  or  still  attached  to  the 
walls  of  the  joint  by  narrow  pedicles,  ancl 
to  which  the  name  of  "  loose  cartilages" 
has  been  given.  These  bodies,  which  are 
usually  met  with  in  adults  rather  than  at 
an  earlier  period  of  life,  Vary"  in  their 
structure  ;  some  are  comparatively  soft, 
of  a  yellowish  color,  and  resemble  masses 
of  fibrin ;  in  other  cases,  they  are  hard 
and  glistening,  rather  white  than  yellow, 
and  evidently  composed  of  cartilage  or 
fibro-cartilage,  both  on  the  surface  and  in 
their  interior ;  frequently,  too,  they  are 
partially,  or  sometimes  almost  completely, 
converted  into  bone.  In  man}'  cases  we 
find  only  one  such  body  in  a  single  joint, 
but  it  is  by  no  means  uncommon  for  two 

[J  Revue  des  Sciences  Med.,  Jan.  15,  1880, 
p.  255.] 

[2  France  Medicate.  July  19,  1879.] 

[3  Lyon  Medical,  Dec,  1879.] 

[4  Billroth  and  Pitha's  Handbuch  der  Chi- 
rurgie.] 

[5  Weil,  Centralblatt  f.  Chirurgie,  No.  21, 
1877.] 


or  three  to  be  present,  and  occasionally 
they  are  met  with  in  much  higher  numbers. 
Morgagni,  for  instance,  discovered  twen- 
ty-five smooth  and  polished  globular- 
bodies  in  the  left  knee  of  a  woman  who 
died  of  apoplexy.  They  vary  considerably 
in  size,  being  sometimes  no  larger  than  a 
barleycorn,  whilst  in  other  cases  they  may 
nearly  equal  the  patella  itself  in  their  di- 
mensions. When  small  they  are  usually 
round  or  oval ;  when  of  considerable  size 
they  may  be  elongated,  flattened,  or  tu- 
berous. The  most  common  situation  for 
these  "  loose  cartilages"  is  the  knee  ;  but 
they  are  not  confined  to  that  joint ;  they 
have  also  been  discovered  in  the  other 
articulations,  including  even  the  hip, 
which  was  long  supposed  to  be  exempt 
from  them.1 

"Loose  cartilages,"  in  many  cases,  at 
any  rate,  appear  to  take  their  origin  from 
the  small  irregular  projections  which 
naturally  exist  in  connection  with  the 
"vascular   processes"    of    the    synovial 

Fig.  665. 


Cartilaginous  growth  connected  by  a  narrow  pedicle 
•with  the  coronoid  fossa  of  the  humerus.  (From  a 
preparation  in  the  Museum  of  St.  George's  Hospital. 
Series  iii.,  No.  145.) 

membrane.  In  certain  abnormal  con- 
ditions these  processes  increase  in  size 
and  solidity,  and  may  ultimately  become 
detached  from  their  connections,  so  as  to 
form  separate  bodies,  which  are  perfectly 

1  See  Archives  generales  de  Mede'cine,  tome 
xii.  (1846),  p.  363.  [A  case  reported  by 
Foucher,  Nouveau  Diet,  de  Med.  et  de  Chir., 
vol.  iii.,  p.  355  ;  Nicaise  (Diagnostique  des 
Maladies  de  la  Hanclie,  p.  105)  mentions  a 
case  reported  by  Cruveilhier,  where.  15  free, 
small  cartilaginous  bodies  were  found  in  the 
hip-joint  of  a  girl  who  had  suffered  for  10 
years  with  occasional  pains  and  stiffness  in 
the  hip.] 
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free  in  the  joint,  or  they  may  still  remain 
connected  with  the  parietes  by  an  elon- 
gated pedicle.  They  are  composed  of 
"  connective  tissue  with  elongated  nuclei, 
and  coated  with  epithelium,  and,  though 
not  always,  contain  a  variable  number  of 
scattered  fat-  and  true  cartilage-cells ; 
and  they  are  not  developed  externally  to 
the  synovial  membraue,  but  from  an  out- 
growth of  that  membrane  itself."1  Oc- 
casionally we  find  imperfectly -formed 
bone  in  the  substance  of  the  masses,  de- 
rived probably  from  a  further  stage  of 
conversion  of  the  cartilage,  or  they  may 
be  bony  throughout.  According  to  Dr. 
B,.  Adams,  these  foreign  bodies,  which 
may  be  supposed  usually  to  take  their 
origin  from  the  synovial  membrane,  are 
especially  connected  with  the  condition 
constituting  chronic  osteo-arthritis,  though 
it  is  not  denied  that  they  are  seen  in  ar- 
ticulations which  present  no  trace  of  that 
disease.  It  is  probable,  however,  that 
the  detached  bodies  found  in  joints  may 
have  more  than  one  origin  ;  occasionally, 
perhaps,  they  may  result  from  a  bleod- 
clot  which  has  lost  its  coloring  matter, 
and  now  consists  only  of  fibrin  ;  and  in 
many  instances  they  can  be  traced  to  an 
accident  by  which,  probably,  a  portion 
of  cartilage  or  fibro-cartilage  has  been 
detached,  and  which  may,  after  a  time, 
become  smooth  from  long-continued  fric- 
tion. 

In  support  of  this  view,  Mr.  Brodhurst2  re- 
lates an  interesting  case  in  which,  six  weeks 
after  the  accident,  he  removed  from  the  knee- 
joint  a  "loose  cartilage,"  which  proved  to  be 
the  anterior  portion  of  the  internal  semilunar 
cartilage,  retaining  in  every  respect  its  nor- 
mal appearance. 

A  "loose  cartilage"  may  exist  in  the 
joint  for  a  length  of  time  without  produc- 
ing sufficient  disturbance  to  attract  the 
attention  of  the  patient,  or  to  make  him 
think  that  he  is  subject  to  anything 
more  serious  than  occasional  rheumatic 
twinges.  At  last,  however,  in  some 
movement  of  the  joint,  the  foreign  body 
slips  between  the  articular  ends  of  the 
bones,  and  then  a  violent  and  sudden  pain 
is  experienced,  with  inability  to  use  the 
limb,  which  remains  fixed  in  the  position 
which  it  may  have  happened  to  assume 
at  the  time.  The  pain"  continues  until 
the  "cartilage"  is  dislodged  by  some 
means,  when  the  immediate  symptoms  at 
once  subside,  though  they  are  often  fol- 
lowed by  inflammation  of  the  synovial 
membrane,  accompanied  with  effusion. 
The  character  of  the  suffering  in  these 


1  See  note  to  Kolliker's  Manual  of  Human 
Histology,  vol.  i.,  p.  328. 

2  St.  George's  Hospital  Reports,  vol.  ii.,  p. 
142. 


cases  is  peculiar,  being  often  sufficient  to 
make  the  patient  fall,  or  even  to  occasion 
syncope,  and  is  probably  due  to  the  sud- 
den stretching  of"  the  ligaments  caused, 
in  the  case  of  the  knee-joint,  by  the  tibia 
and  femur  being  forcibly  separated  when 
the  loose  cartilage  gets  between  their  ar- 
ticular ends  during  flexion,  and  is  acci- 
dentally caught  during  extension,  before 
it  has  time  to  slip  aside.  The  attention 
of  the  surgeon  is  now  called  to  the  part, 
and,  on  careful  examination,  he  may  suc- 
ceed in  discovering  a  firm  extraneous 
body  in  the  joint,  which  slips  beneath  the 
finger,  to  be  lost  beneath  the  patella  or 
the  tendinous  structures  above  or  below 
that  bone.  When  the  symptoms  de- 
scribed have  once  occurred,  they  may  be 
repeated  at  varying  intervals ;  in  some 
cases  recurring  on  the  slightest  move- 
ment, and  even  during  sleep,  whilst  in 
others  they  may  be  kept  in  check  so  as  to 
give  rise  to  but  little  practical  inconve- 
nience. If  the  attacks  are  frequent,  how- 
ever, the  joint  suffers  sooner  or  later ;  the 
ligaments  become  relaxed,  disease  ex- 
tends to  the  harder  tissues,  and  the  ar- 
ticulation is  permanently  injured.  Many 
of  the  symptoms  produced  by  a  "loose 
cartilage,"  it  may  be  mentioned,  are  oc- 
casionally met  with  as  the  result  of  par- 
tial dislocation  of  a  fibro-cartilage  in  the 
knee,  as  well  as,  more  rarely,  in  the  ar- 
ticulation of  the  lower  jaw,  constituting 
what  Mr.  Paget  terms  locked  joints  A  de- 
scription of  this  condition  in  the  knee  will 
be  found  in  the  essay  on  Injuries  of  the 
Lower  Extremity,  Vol.  I.,  p.  979. 

The  treatment  to  be  adopted  may  be 
either  palliative  or  radical.  In  the  first 
place,  however,  any  inflammation  which 
may  be  present  must  be  subdued,  and 
any  dropsical  effusion  got  rid  of  by  blis- 
ters or  other  appropriate  remedies.  When 
this  has  been  done,  a  well-fitting  elastic 
bandage,  or  still  better,  a  back  splint, 
which  will  prevent  the  joint  from  being 
flexed,  should  be  constantly  worn,  whilst 
the  loose  cartilage  may  be  fixed  (by 
means  of  pads  or  strapping)  to  some  part 
of  the  synovial  membrane,  in  the  hope 
that  absorption  may  ultimately  take  place, 
as  will  sometimes  happen.  In  many 
cases  this  treatment  is  sufficient ;  but  in 
some,  inconvenience  is  still  experienced  to 
such  an  extent  as  to  suggest  further 
operative  measures.  When  such  is  the 
case,  the  extraneous  substance  may  be  re- 
moved from  the  cavity  of  the  joint,  either 
by  direct  or  by  subcutaneous  incision. 
Both  these  operations,  however,  are  at- 
tended with  a  very  decided  amount  of 
risk,  and  should  only  be  performed  when 
the   palliative   treatment  has  been  fully 

1  British  Medical  Journal,  January  5,  18G7. 
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tried  a,nc\  failed,  and  the  foreign  body  con- 
tinues to  give  rise  to  active  mischief. 
The  foreign  body,  too,  should  be  clearly 
movable,  and  capable  of  being  brought  to 
a  part  of  the  joint  in  which  it  is  easily 
accessible.  The  patient  should  be  pre- 
pared for  the  operation,  both  by  appro- 
priate diet  and  regimen,  and  also  by  the 
limb,  being  kept  perfectly  at  rest  for  a  few- 
days.  The  loose  cartilage  is  then  guided 
to  that  part  of  the  joint  where  it  is  most 
superficial,  and  fixed  securely,  so  that  it 
may  not  slip  out  of  the  way  during  the 
operation.  If  the  direct  operation  is  the 
one  adopted,  the  parts  over  the  foreign 
body  are  now  divided,  and  a  sufficient 
opening  made  in  the  synovial  membrane 
to  allow  the  cartilage  to  be  pressed  out  of 
the  wound,  without  any  unnecessary  ma- 
nipulation or  disturbance  of  the  joint. 
The  edges  are  then  accurately  brought 
together  by  sutures  or  strips  of  plaster, 
and  the  limb  kept  at  perfect  rest  on  a 
splint ;  constant  cold  may  also  be  applied 
to  the  joint,  to  prevent,  if  possible,  the 
occurrence  of  inflammatory  symptoms. 
In  the  subcutaneous  operation,  the  carti- 
lage having  been  securely  fixed  as  before, 
a  tolerably  long  tenotomy  knife  is  intro- 
duced through  the  skin,  at  some  few  lines 
distance,  and  passed  through  the  cellular 
tissue  so  as  to  make  a  subcutaneous  incision 
into  the  joint.  Great  care  must  be  taken 
in  dividing  the  synovial  membrane,  that 
the  foreign  body  does  not  slip  aside,  for 
which  purpose  it  is  better  for  the  operator 
to  secure  it  himself  with  one  hand,  whilst 
he  makes  the  incision  with  the  other. 
The  loose  cartilage  is  then  pressed  either 
into  the  aperture  in  the  synovial  mem- 
brane (as  recommended  by  Mr.  Square), 
or  through  it  into  the  subcutaneous  areo- 
lar tissue,  and  retained  in  either  position 
by  appropriate  means,  in  the  expectation 
of  its  becoming  ultimately  absorbed. 

Sir  Benjamin  Brodie  states,  in  his 
work  on  the  joints,  that  his  experience 
does  not  enable  him  to  determine  which 
of  these  operations  (the  direct  or  subcu- 
taneous), is  to  be  preferred.  '  According 
to  M.  Larrey,  who  refers  to  167  published 
cases  of  removal  of  loose  cartilages  by 
operation,  out  of  131  cases  in  which  the 
old  or  direct  method  was  employed,  98 
were  successful,  5  doubtful,  and  28  died  ; 
whilst  of  39  indirect  operations,  19  were 
successful,  15  failed,  and  5  died.  From 
this  it  would  appear,  as  M.  Larrey  states, 
that  extraction  by  either  method  is  at- 
tended with  decided  danger  ;  but  that  in 
the  direct  operation,  the  risk  to  life  is 
greater  than  in  the  subcutaneous ;  while, 
on  the  other  hand,  in  the  subcutaneous 
operation  there  is  increased  difficulty, 
and  consequently  less  chance  of  success. 
On  account  of  the  difficulty  which  is  ex- 
perienced in  getting  the  cartilage  out  of 


the  joint  into  the  cellular  tissue  without 
an  undesirable  amount  of  manipulation, 
Mr.  Syme  recommends  another  method, 
by  which,  he  says,  he  generally  succeeds 
without  risk.  This  consists  in  "  making 
a  free  subcutaneous  incision  through  the 
synovial  membrane  and  cartilage,  and  ap- 
plying a  blister  over  the  part  where  it  is 
retained." 

[In  contrast  to  these  figures  of  M. 
Larrey,  Mr.  Morgan  cites  18  cases  where 
the  knee-joint  was  opened  under  antiseptic 
precautions,  with  complete  success  in  all. 
The  operation  was  undertaken  in  most  of 
these  cases  for  the  removal  of  a  foreign 
body. '  This  method  is  therefore  destined 
to  take  the  place  of  all  other  older  pro- 
cedures. 

Veineuil2  reports  53  cases  of  success- 
ful removal  according  to  the  subcutane- 
ous method,  27  failures,  and  10  deaths. 
Removal  of  foreign  bodies  by  direct  inci- 
sion with  antiseptic  precautions  has  been 
successful  25  times,  and  there  have  been 
2  deaths  resulting  from  imperfect  anti- 
septic measures.  Berthenson  collected 
162  operations  done  without  antiseptic 
precautions :  130  were  removals  of  loose 
cartilages  by  a  direct  incision  ;  there  were 
20  deaths  :  32  by  indirect  incision  with  no 
deaths,  but  10  were  failures.3] 


Diseases  of  the  Articular  Ex- 
tremities of  the  Bones. 

The  diseases  of  the  joints  which  origi- 
nate in  the  articular  extremities  of  the 
bones  are  next  in  importance  and  in  fre- 
quency to  those  which  commence  in  the 
synovial  membrane.  It  will  not  be  neces- 
sary, however,  to  enter  much  into  detail 
in  treating  of  them  here,  as  the  morbid 
processes  have  been  already  described  in 
a  preceding  essay,  on  Diseases  of  the 
Bones.  A  brief  notice  of  these  affections 
in  their  relation  to  the  joints  will  therefore 
be  sufficient. 

Simple  inflammation  of  the  articular  ends 
of  the  bones,  and  its  consequences.— The  ar- 
ticular extremities  of  bones  are  liable  to 
attacks  of  simple  inflammation,  which 
may  result  from  injury,  or  depend  on 
other  causes.  The  changes  which  take 
place  resemble  those  which  result  from 
inflammation  of  other  tissues,  when  al- 
lowance is  made  for  physical  differences 
of  structure.  In  favorable  cases  restora- 
tion to  a  healthy  condition  occurs,  or  the 
inflammatory  products   may  give  rise  to 

['  St.  George's  Hospital  Reports,  vol.  ix., 

77-78.] 

[2  Revue  des  Sciences  Med.,  Jan.  15,  1880.] 
[3  Volkmann,  Billroth,  and  Pitha,  Hand- 

buch.  d.   Chirurgie  ;  Brit.  Med.  Journ.,  Feb. 

12,  1877.] 
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deposition  of  increased  ossific  material, 
leading  to  hardening  and  increased  weight 
or  size  of  the  part.  In  less  favorable 
cases  suppuration  takes  place,  which  may 
be  circumscribed,  forming  a  local  abscess 
in  the  articular  extremity,  or  diffused  in 
the  cancellous  tissue,  as  in  osteo-myelilis. 

Local  abscess  of  bone  is  usually  found 
in  the  head  of  the  tibia,  and,  as  a  general 
rule,  is  recognized  and  remedied  before 
the  articulation  is  affected.  If  not,  the 
synovial  membrane  becomes  inflamed 
from  time  to  time  ;  and  if  the  original 
mischief  is  still  allowed  to  remain,  the 
matter  majr  at  last  make  its  way  into  the 
joint,  giving  rise  to  suppuration  in  that 
cavity.  For  a  detailed  description  of  the 
sj'tnptoms  and  treatment  of  local  abscess 
in  the  cancellous  tissue,  as  well  as  of  osteo- 
myelitis (which  may  in  like  manner  lead 
to  a  discharge  of  pus  into  the  nearest 
joint-cavity),  the  reader  is  referred  to  the 
essay  above  mentioned. 

The  inflammation  may  lead  to  the 
death  of  the  whole  or  a  part  of  the  articu- 
lar extremity,  constituting  necrosis.  ■•»*  If 
the  dead  portion  is  limited  in  its  extent 
and  situated  near  the  surface,  the  articu- 
lation may  escape  with  little  or  no  dam- 
age, and  the  sequestrum  separate  or  be 
removed  by  operation.  Sometimes  the. 
necrosis  is  deep-seated,  presenting  then 
many  points  of  resemblance  with  local 
abscess  of  bone,  like  which  it  may  lead  to 
destructive  inflammation  of  the  joint.  In 
some  of  these  cases  the  true  state  of 
things  is  only  recognized  when  death  or 
amputation  allows  the  parts .  to  be  dis- 
sected ;  in  others,  however,  a  similar  ope- 
ration to  that  required  for  local  abscess 
can  be  performed,  the  dead  bone  is  re- 
moved, the  pent-up  matter  evacuated, 
and  the  joint  is  saved.  Sometimes  the 
whole  or  the  greater  part  of  the  head  of 
the  bone  dies,  giving  rise,  of  course,  to 
rapid  destruction  of  the  joint.  As  no 
hope  can  exist  of  saving  the  joint  in  such 
cases,  its  removal,  when  practicable,  be- 
comes the  only  course  to  be  pursued.  In 
early  life,  it  should  be  noticed  that  the 
epiphysis  may  be  separated  from  the  shaft 
of  the  bone,  and  lie  loose  in  the  joint,  as 
the  result  either  of  acute  or  chronic  dis- 
ease. In  such  cases  removal  of  the  de- 
tached epiphysis  will  probably  often  be 
sufficient,  should  the  true'  state  of  the  case 
be  detected,  which  may  sometimes  happen, 
though  there  are  no  very  positive  symp- 
toms to  distinguish  this  from  other  forms 
of  death  of  the  articular  extremity.  In  ne- 
crosis affecting  the  very  small  joints,  such 
as  those  of  the  fingers  and  toes,  the  amount 
of  constitutional  disturbance  involved  is  so 
slight  that  we  may  wait,  if  we  think  it 
expedient,  for  the  natural  separation  of 
the  parts.  In  this  way  a  sufficiently  use- 
ful thumb  or  great  toe  may  be  preserved, 


the  superficial  position  of  the  articulation 
facilitating  the  removal  of  the  dead  bone. 
Finally,  instead  of  death  occurring  in 
obvious  masses,  the  inflammation  may 
lead  to  a  molecular  destruction  and  re- 
moval of  the  osseous  tissue,  by  a  process 
analogous  to  ulceration,  which  is  termed 
caries.  Caries  of  bone  in  the  vicinity  of 
joints  may  arise  from  simple  inflamma- 
tion ;  it  occurs,  however,  so  much  more 
commonly  as  the  result  of  a  low  form  of 
inflammation  usually  described  as  scrofu- 
lous, that  it  is  convenient,  practically,  to 
defer  its  consideration,  or  to  merge  it  in 
the  description  of  the  latter  form  of  dis- 
ease, to  which  we  now  proceed. 

Scrofulous  inflammation  of  the  articular 
ends  of  the  bones.  —  The  pathological 
changes  involved  in  this  action,  so  far  as 
the  bone  is  concerned,  are  described  in 
the  essay  on  Diseases  or  the  Bones  ; 
they  need  not  be  recapitulated  here.  Suf- 
fice it  to  say,  that  we  find  the  affected 
bone  more  vascular  than  natural  (at  least 
at  first),  then  light  and  oily,  as  well  as 
unusually  soft,  so  as  to  admit  of  being 
cut  with  a  knife,  the  cancelli  being  di- 
lated and  filled  with  a  jelly-like  substance. 
This  form  of  inflammation  is  much  dis- 
posed to  lead  to  caries.  Caries,  when  af- 
fecting the  articular  extremities  of  the 
long  bones  or  the  cuboid  bones,  such  as 
those  of  the  tarsus  and  carpus,  com- 
mences frequently  in  separate  points  of 
the  cancellous  tissue,  which  gradually  ex- 
tend, and  so  approach  the  surface.  At 
last  the  periosteum  itself  is  reached,  and 
implicated  ;  it  becomes  detached  from  the 
osseous  substance  beneath,  which  is  left 
rough  and  worm-eaten  on  the  surface, 
bleeding  freely,  and  giving  exit  to  a  foul 
discharge,  in  which  are  contained  parti- 
cles of  disintegrated  bone.  The  soft  parts 
around  share  in  the  diseased  action.  Se- 
rum and  lymph  are  effused  into  the  neigh- 
boring areolar  tissue,  giving  rise  to  a 
characteristic  firm  and  elastic  swelling ; 
at  a  later  period  suppuration  occurs,  and 
the  tissues  are  traversed  by  sinuses. 

When  the  disease  is  situated  sufficiently 
near  a  joint,  the  articular  cartilages  in 
the  immediate  vicinity  of  the  inflamed 
bone  become  affected  ;  their  nutrient  sup- 
ply, as  far  as  the  osteal  vessels  are  con- 
cerned, is  interfered  with  ;  their  adhesion 
to  the  bone  is  impaired,  and  the}'  become 
fibrous  and  ulcerate,  the  change  com- 
mencing usually  on  their  deeper  or  at- 
tached surface  ;  or  portions  of  them  may 
become  detacher!,  and  ultimately  be  found 
loose  within  the  joint.  The  synovial 
membrane  participates  in  the  inflamma- 
tion, which  may  either  spread  to  it  from 
the  diseased  cartilages,  or  may  affect  it 
more  directly  by  extension  from  the  peri- 
osteum to  that  part  of  the  synovial  cap- 
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sule  which  invests  the  bone  to  a  certain 
extent  before  it  becomes  united  with  tbe 
cartilage  and  perichondrium.  It  may  be 
remarked  that  the  affection  of  the  articu- 
lar ends  of  the  bones  sometimes  assumes 
a  peculiar  form,  which  has  received  the 
name  of  "  spotted  ulceration,"  but  which 
is  probably  a  variety  of  the  strumous  dis- 
ease. When  this  is  the  case,  several  pits 
or  depressions,  containing  a  curdy  matter, 
are  found  in  the  articular  surfaces,  the 
cartilages  presenting  a  series  of  defined 
orifices,  corresponding  to  the  pits  in  the 
bone,  their  intervening  structure  remain- 
ing frequently  unaltered.  The  diseased 
action,  which  has  been  supposed  hitherto 
to  be  confined  to  one  side  of  the  joint, 
now  becomes  diffused  ;  the  inflamed  syno- 
vial membrane  goes  through  the  series  of 
changes  which  have  already  been  de- 
scribed under  the  head  of  synovitis  ;  the 
articular  cartilages  on  the  opposite  side 
of  the  joint  become  affected,  they  speedily 
ulcerate,  aud  the  cancellous  structure  of 
the  bone  on  which  they  rest  is  exposed. 
The  disease  gives  rise  to  the  formation  of 
matter  within  the  joint ;  but  suppuration, 
it  has  already  been  stated,  takes  place 
likewise  in  the  contiguous  soft  parts.  As 
the  case  progresses,  the  matter  makes  its 
way  to  the  surface,  it  may  be  directly,  in 
the  immediate  neighborhood  of  the  joint, 
or  forming  tortuous  sinuses,,  which  open 
at  a  considerable,  distance,  and  give  exit 
to  a  profuse  discharge.  When  the  long 
bones  are  affected,  partial  or  incomplete 
luxations  are  apt  to  take  place  during  the 
later  stages  of  the  malady.  The  disease 
may  continue  to  progress  till  life  ceases  or 
the  joint  is  removed ;  but  sometimes, 
after  dislocation  has  occurred,  a  repara- 
tive process  takes  place,  healthy  granula- 
tions arise  in  the  bone,  the  synovial  mem- 
brane goes  through  the  changes  tending 
to  recovery,  which  have  already  been 
described,  the  discharge  diminishes  and 
ceases,  anchylosis  takes  place,  and  the  pa- 
tient is  left  with  a  limb  the  utility  of 
which  varies  much  in  different  cases. 

Scrofulous  disease  of  the  joints,  com- 
mencing in  the  bones,  as  well  as  in  the 
soft  structures,  is  frequently  met  with  in 
children  of  strumous  habit,  especially  in 
those  who  have  never  thoroughly  recov- 
ered from  the  depressing  effects  of  some 
of  the  ailments  to  which  they  are  subject. 
At  the  Hospital  for  Sick  Children  I  was 
able,  very  often,  to  trace  the  attack  to  the 
weakened  state  of  health  which  had  re- 
mained after  scarlatina  or  measles.     In 
early  life  the  disease  may  affect  indiffer- 
i     ently  the  extremities  of  the  long  bones  or 
i     the  cuboidal  bones ;   but  when  it   com- 
i     mences  after  puberty,  which  is  sometimes 
the  case,  it  shows  a  decided  preference 
i     for  the  carpal  or  tarsal  bones.      The  dis- 
*     ease  is  very  insidious  in  its  earlier  stages, 
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occasioning  little  pain  or  inconvenience  ; 
in  children,  the  first  thing  which  attracts 
the  attention  of  the  patient  in  most  cases 
is  "  limping"  when  the  joints  affected  are 
situated  in  the  lower  extremity,  or  unwil- 
lingness to  use  the  arm  when  the  upper 
limb  is  implicated.  It  is  now  noticed  too, 
perhaps,  that  the  child  selects  that  posi- 
tion which  will  throw  least  stress  upon 
some  particular  joint,  or  that  he  flinches 
when  that  joint  is  moved  or  pressed  upon; 
and  that  the  nights  are  somewhat  rest- 
less. At  this  time  the  little  swelling  which 
exists  is  mainly  situated  over  one  of  the 
bones  which  enters  into  the  composition 
of  the  articulation.  As  the  disease  ad- 
vances, the  joint  itself  becomes  more  de- 
cidedly implicated  ;  it  is  rigid,  and  more 
or  less  flexed  according  to  the  care  with 
which  it  has  been  treated  ;  the  swelling 
increases,  and  now  takes  more  decidedly 
the  shape  of  the  synovial  membrane,  and 
there  is  usually  effusion  of  serum  and 
lymph  into  the  areolar  tissue  over  the  af- 
fected bone,  distending  the  skin,  and  pro- 
ducing a  "  white  swelling."  If  the  case  is 
neglected,  painful  startings  of  the  limb 
begin  to  show  themselves,  aggravated  at 
night-time,  and  causing  the  child  to  cry 
out  in  his  sleep,  or  to  wake  up  with  a 
shriek  of  pain.  When  this  occurs,  it  shows 
that  the  articular  surface  of  the  bone  is 
affected,  and  beginning  to  be  laid  bare  to 
the  joint;  the  "starting"  becomes  spe- 
cially marked,  too,   when  inflammation 

Fig.  666. 


The  acetabulum  almost  filled  up  with  hony  deposit 
after  recovery  from  hip-disease,  in  -which  the  head  of 
the  femur  was  dislocated.  (From  a  preparation  in 
the  Museum  of  St.  George's  Hospital.  Series  iii., 
No.  90.) 

has  extended  to  the  opposite  bone,  and 
when,  consequently,  the  two  inflamed 
and  sensitive  osseous  surfaces  are  sub- 
jected to  mutual  pressure  by  spasmodic 
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contraction  of  the  muscles.  This  muscu- 
lar spasm  is  originally  induced  by  the 
osteal  disease ;  eventually,  however,  it 
reacts  upon  that  disease,  which  it  aggra- 
vates by  the  forced  and  violent  apposition 
in  which  it  maintains  the  inflamed  sur- 
faces. Hence  the  great  relief  to  suffering 
so  often  experienced  when  displacement 
of  the  bones  take  place,  under  the  influ- 
ence of  the  morbid  muscular  contraction, 
after  the  ligaments  and  other  retaining 
structures  have  become  weakened.  When 
this  occurs,  the  mutual  pressure  of  the  in- 
flamed bone-surfaces  ceases,  and  from  this 
period  a  curative  process  is  often  dated. 
Before  this  happens,  however,  matter  has 
in  all  probability  formed  in  or  around  the 
joint,  and  sinuses  are  produced,  taking 
various  directions  in  accordance  with  the 
anatomical  arrangement  of  the  part.  If  a 
probe  is  introduced,  carious  bone  can  some- 
times be  felt,  but  not  always,  in  conse- 
quence of  the  irregular  course  which  the 
sinuses  often  take.  The  integuments 
around  the  wounds  are  thin  and  discolored, 
the  discharge  copious,  watery,  and,  un- 
healthy. The  general  health  by  this  time 
usually  shows  strong  signs  of  breaking  up, 
the  child  becomes  emaciated,  hectic  mani- 
fests itself,  profuse  night  sweats  occur, 
and,  unless  relief  is  aftbrded,  some  vital 
organ  becomes  implicated,  leading  to  the 
death  of  the  patient. 

[A  number  of  surgical  writers  claim 
that  tumor  albus  always  is  primarily  an 
epiphyseal  osteitis.  Volkmann  goes  so  far 
as  to  state  that  fungous  disease  of  the 
joint  in  children  never  begins  as  a  syno- 
vitis. 

It  is  undoubtedly  true  that  the  bony 
origin  of  joint  diseases  is  frequently  over- 
looked, and  it  appears  that  in  the  bone, 
more  frequently  in  children,  the  initial 
lesion  is  to  be  found,  but  it  is  also  un- 
doubtedly true  that  cases  not  to  be  dis- 
tinguished clinically  from  commencing 
fungous  arthritis,  have  at  autopsy  shown 
nothing  except  the  changes  resulting  from 
a  synovitis. '  It  is  at  present  impossible  to 
classify  accurately  the  diseases  of  the 
joints  according  to  their  anatomical  le- 
sions ;  enough  however  has  been  done 
recently  to  show  the  great  importance  of 
this,  both  for  prognosis  and  treatment,  for 
it  is  probable  that  the  course  is  essentially 
different  in  typical  cases  .of  epiphyseal  or 
osteo-myelitic  disease,  and  in  chronic  peri- 
osteal, synovial,  and  periarthritic  inflam- 
mations, affections  having  symptoms  in 
common  and  usually  classified  under  the 
head  of  tumor  albus.2] 

['  Boston  Med.  and  Surg.  Journal  (Wil- 
lard  and  Shakspeare),  1880.] 

[2  Lannelongue,  Archives  G6nerales,  1870  ; 
Gaz.  Hebd.,  1880,  3  Sept.,  p.  589  ;  Duret, 
Progres  Medical,  June  14,  1879  ;  Volkmann, 


Prognosis. — The  prospect  of  a  success- 
ful issue  to  the  case  depends  greatly  on 
the  treatment  being  commenced  at  a  very 
early  period,  before  the  joint  has  become 
seriously  implicated.  It  is  most  desira- 
ble, therefore,  that  any  expression  of  pain 
or  tenderness  about  a  joint,  or  any  hesita- 
tion in  the  manner  in  which  it  is  used, 
should  be  at  once  attended  to,  and  a  care- 
ful examination  made  by  a  competent 
surgeon.  In  the  wealthier  classes  this  is 
usually  done,  and  the  progress  of  the 
case  at  this  period  can  almost  invariably 
be  arrested,  and  a  tolerably  perfect  cure 
ensured.  Even  when  the  disease  has  ar- 
rived at  a  more  advanced  stage,  when 
the  joint  has  become  implicated,  and 
suppuration  has  taken  place,  care  and 
perseverance  on  the  part  of  surgeon  and 
patient  will  usuallybe  rewarded  ultimately 
by  success  ;  for  these  cases  occur  for  the 
most  part  in  early  life,  and  "in  children 
the  plastic  powers  of  nature  are  so  great 
that  recovery  may  take  place,  when  in 
the  adult  any  such  hope  can  scarcely 
exist."1  These  observations,  however, 
apply  principally  to  the  wealthier  classes  ; 
for  amongst  the  poor,  who  are  struggling 
for  their  daily  bread,  early  symptoms  are 
generally  unnoticed,  and  the  disease  has 
advanced  to  a  great  extent  before  sur- 
gical aid  is  invoked.  Even  if  admitted 
into  hospital,  the  patient  can  seldom  be 
kept  there  long  enough  for  complete  re- 
covery ;  moreover,  the  general  health  is 
apt  to  sutler,  after  a  time,  from  the  neces- 
sarily impure  air  of  a  sick-ward,  and  so 
the  patient  returns  home,  to  be  again 
exposed  to  the  imperfect  nutrition,"  the 
confined  air,  and  the  want  of  rest  as  well 
as  of  necessary  comforts  and  appliances, 
which  originally  predisposed  to  the  dis- 
ease or  accelerated  its  progress.  Sooner 
or  later,  in  all  probability,  he  again  ap- 
plies to  the  same  or  some'  other  hospital, 
in  a  still  more  advanced  stage  of  the 
malady,  from  which  he  ultimately  sinks, 
or  has  to  submit  to  operation.  If  the 
prognosis,  therefore,  in  the  affluent  classes 
is  favorable,  it  is  far  less  so  among  the 
poor  and  need}^.  Where  circumstances 
are  favorable,  and  the  treatment  com- 
menced at  an  early  period,  a  few  weeks 
may  suffice  for  recovery  with  a  useful  and 
movable  limb  ;  even  when  portions  of  the 
cartilage  have  been  destroyed,  the  func- 
tions of  the  joint  may  still  be  preserved, 
though  the  time  required  becomes  con- 
siderably prolonged.      When  the  disease 

Sammlung.  Klin.  Vortrage,  168,  169;  Duplay, 
Archives  gen.  de  Med.,  Sept.,  1879  ;  Berry, 
New  York  Med.  Record,  Jan.  31,  1880  ;  Liicke, 
Deutsche  Z.  f.  Chir.,  1880,  xiii.,  300  ;  Gaz.  des 
Hop.,  1879,  Hi.,  433.] 

1  Lectures  on  the  Surgery  of  Childhood,  by 
Athol  Johnstone. 
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has  advanced  to  suppuration,  and  sinuses 
have  formed  communicating  with  the 
joint,  recovery  can  only  be  expected  at 
the  expense  of  ankylosis,  and  after  the 
lapse  of  many  months  or  even  some  years. 
Treatment. — If  inflammation  is  present, 
we  have  always  to  bear  in  mind  that  it  is 
of  a  low  character;  it  is  to  the  relief, 
therefore,  of  the  constitutional  condition 
that  our  general  treatment  has  to  be 
mainly  directed.  Everything  which  im- 
proves the  general  health — whether  in 
the  form  of  diet,  air,  cleanliness,  or  medi- 
cine— must  evidently  increase  the  power 
of  resisting  disease  locally,  or  of  remedy- 
ing its  effects.  The  best  means  of  effect- 
ing this  improvement,  however,  have 
already  been  so  fully  described  in  previous 
essays,  especially  in  that  on  Scrofula 
(Vol.  I.),  that  it  is  unnecessary  to  repeat 
them  here ;  I  need  only  remark  that 
whatever  form  of  tonic  may  be  selected, 
it  must  be  given  for  a  great  length  of 
time  to  be  of  service.  As  Sir  Benjamin 
Brodie  directs,  the  steel  may  be  adminis- 
tered for  three  or  four  weeks  at  a  time, 
and  then  suspended  for  a  week  or  ten 
days  ;  or  some  other  tonic  substituted,  if 
the  first  should  have  ceased  to  agree. 
Even  after  recovery  has  taken  place,  as 
the  constitution  is  in  fault,  it  is  necessary 
to  persevere  with  the  general  hygienic 
rules  prescribed  in  these  cases,  if  we  wish 
to  prevent  a  recurrence  of  the  disease  in 
the  same  or  some  other  part. 

The  local  treatment,  when  the  disease  is 
seen  in  its  first  stage,  is  to  a  great  extent 
negative.  The  disease  is  one  of  defective 
power  ;  local  depletion,  therefore,  should 
be  avoided,  as  a  rule,  though  occasionally 
a  few  leeches  may  be  employed  to  relieve 
rapidly  any  outbursts  of  acute  or  sub- 
acute inflammation.  Cold  or  warm  ap- 
plications can  be  used  at  these  Limes, 
whichever  may  be  most  agreeable  and 
soothing  to  the  patient.  Counter-irri- 
tants, whether  in  the  form' of  blisters, 
issues,  or  the  actual  cautery,  unless  in 
exceptional  cases,  are  seldom  required 
at  this  period,  and,  indeed,  are  more  likely 
to  do  harm  than  good,  by  exhausting  the 
patient.  They  are  also  objectionable  for 
another  reason  :  these  cases  usually  occur 
in  children,  and  repeated  painful  applica- 
tions, with  the  frequent  dressings  subse- 
quently required,  induce  fits  of  passion  or 
of  apprehension,  which  are  lowering  to 
the  patient  and  injurious  to  the  malady. 
In  fact,  in  the  treatment  of  children,  it  is 
of  great  moment  for  the  surgeon  to  ac- 
i  quire  their  confidence,  to  inspire  them 
\  with  a  feeling  of  regard  and  affection  ; 
and  this  can  never  be  done  if  his  visit  be- 
comes frequently  associated  in  their  mind 
with  pain  and  suffering.  It  may  of  course 
■  be  necessary  at  times  to  have  recourse  to 
|   operative  measures,  or  thorough  exami- 


nations of  inflamed  and  sensitive  parts  ; 
but  if  practicable,  these  should  be  done 
once/or  all,  and  usually  under  the  influence 
of  chloroform  [or  ether] .  Is  nothing,  then, 
to  be  done  locally  ?  Efficient  and  prolonged 
rest,  with  the  limb  in  a  proper  position, 
here  as  in  scrofulous  synovitis,  is  of  the 
greatest  moment,  and  absolutely  neces- 
sary to  prevent  further  mischief.  The 
limb  should  be  wrapped  in  a  thick  layer 
of  cotton-wool,  properly  secured,  paste- 
board or  other  splints  adapted  to  the  form 
of  the  joint  applied,  and  the  whole  secured 
by  gummed  or  starched  bandages,  which, 
without  being  at  all  tight,  should  extend 
so  far  as  to  embrace  the  joints  above  and 
below ,  as  well  as  the  actual  one  which  is 
diseased.  It  is  necessary  that  the  limb 
should  be  fixed  to  this  extent  in  order 
that  the  contraction  of  those  muscles 
which  arise  at  some  distance,  from  the 
articulation  may  be  prevented,  and  the 
joint  kept  absolutely  in  a  state  of  rest. 
Support,  to  a  sufficient  extent,  should  be 
continued  to  the  part  for  some  time  after 
apparent  recovery.  It  is  also  desirable 
that  the  splints  should  be  so  adapted  as 
to  allow  exercise  to  be  taken,  whilst  im- 
mobility of  the  joint  is  maintained. 

When  the  disease  has  been  neglected 
or  improperly  treated  in  its  first  stage,  it 
commonly  happens  that  the  limb  has 
been  allowed  to  become  distorted,  and 
more  or  less  fixed  in  its  abnormal  direc- 
tion. In  such  a  case  it  is  better  at  once 
to  restore  the  limb  to  its  proper  position, 
of  course  under  chloroform,  and  to  adopt 
efficient  means  to  prevent  it  from  again 
becoming  distorted.  The  expediency  of 
this  treatment  depends  not  merely  on  the 
fact  that  ankylosis  is  to  be  expected  (and 
for  recovery  by  ankylosis  to  be  desirable 
the  limb  must  be  fixed  in  a  proper  posi- 
tion), but  also  on  account  of  its  imme- 
diate influence  on  the  disease.  The  pain- 
ful startings  are  occasioned  by  pressure 
on  the  inflamed  bone-surfaces  ;  and  so 
long  as  undue  and  irregular  pressure  is 
maintained  by  the  muscles  in  a  state  of 
spasmodic  contraction,  pain  must  be  ex- 
perienced and  irritation  kept  up.  Dr. 
Bauer  has  proposed  to  divide  the  tendons 
of  the  contracting  muscles  independent  of 
any  malposition,  as  a  means  of  relieving 
the  starting  pains ;  and  such  a  plan 
might  not  unreasonably  be  adopted  if  all 
milder  means  of  relief  should  prove  un- 
availing. Supposing  the  disease  to  be 
situated  in  the  lower  extremity,  a  long 
splint  is  often  employed  with  great  ad- 
vantage as  far  as  mere  rest  is  concerned, 
but  with  comparatively  little  power  of 
relieving  articular  pressure.  For  this 
latter  purpose  Sir  Benjamin  Brodie  sug- 
gested the  application  of  a  moderate  but 
constant  extending  force,  by  means  of  a 
weight  attached  to  a  string,  passing  over 
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a  pulley  fixed  at  the  bottom  of  the  bed- 
stead, the  other  end  of  the  string  being 
secured  to  the  limb,  whilst  counter-exten- 
sion was  kept  up  by  straps,  which  pre- 
vented the  body  from  slipping  down  in 
bed.  Of  late  years  extension  by  weight 
has  come  pretty  freely  into  use  both  in 
America  and  this  country,  in  consequence 
of  the  advantages  which  it  presents,  and 
the  facility  with  which  it  can  be  applied. 
In  Mr.  Holmes's  Surgical  Treatment  of 
Children's  Diseases,  and  in  some  papers 
by  Mr.  Marsh,  in  St.  Bartholomew's  Hos- 
pital Reports,  the  subject  will  be  found 
fully  discussed  ;  but  I  may,  perhaps,  be 
allowed  briefly  to  illustrate  the  plan  of 
treatment  by  means  of  a  case  now  under 
my  care  at  the  Brighton  Hospital  for  Sick 
Children. 

A  girl  about  six  years  of  age  was  admitted 
with  neglected  hip-joint  disease  in  the  second 
stage.  Thigh  much  flexed  and  rigid.  Knee 
turned  inwards.  Pelvis  and  spine  much 
twisted.  No  sinuses  or  other  indications  of 
matter,  but  painful  nocturnal  startings,  and 
shrieks  when  the  limb  is  touched.  A  broad 
strip  of  adhesive  plaster  was  applied  ori*tjither 
side  of  the  leg  from  the  knee  downwards, 
forming  a  loop  or  stirrup  some  three  or  four 
inches  below  the  foot ;  a  flat  piece  of  wood, 
broader  than  the  foot,  was  inserted  between 
the  two  lateral  portions  of  plaster,  so  as  to 
spread  them  out  and  prevent  pressure  on  the 
malleoli.  The  plaster  was  further  secured  to 
the  limb  by  two  or  three  circular  pieces  of 
strapping,  and  a  light  bandage.  A  stout  iron 
skewer  was  then  passed  through  a  common 
reel,  and  the  skewer  suspended  by  a  couple 
of  straps  to  the  bar  at  the  foot  of  the  child's 
crib,  so  that  the  pulley  formed  by  the  reel 
was  opposite  the  sole  of  the  foot.  A  bag  con- 
taining four  pounds  weight  of  lead  was  then 
fastened  to  one  end  of  a  small  chain,  the 
other  end  being  free  for  the  purpose  of  being 
fastened  to  the  stirrup  of  plaster  when  re- 
quired.1 When  all  was  ready,  the  child  was 
placed  under  chloroform,  and  the  pillows  re- 
moved so  that  she  lay  flat  on  her  back.  On 
making  gentle  extension  on  the  thigh,  the 
muscles  began  to  yield  quietly,  and  then  one 
end  of  the  chain,  passed  over  the  reel,  was 
hooked  on  to  the  stirrup,  the  four  pound 
weight  hanging  to  the  other  end  some  dis- 
tance from  the  floor.  Straightening  of  the 
limb  progressed  steadily  and  visibly,  and,  as 
this  was  going  on,  a  long  splint  was  fastened 
to  the  opposite  or  sound  side  of  the  patient,  to 
correct  the  lateral  twisting  of  the  body  and 
also  to  prevent  any  sudden  jumping  up  in 
bed  under  the  influence  of  fright.  The  hip 
was  enveloped  in  cotton-wool  ;  sand  bags  were 
placed  on  each  side  of  the  limb  for  support ; 
the  lower  end  of  the  bedstead  was  raised 
about  three  inches  by  pieces  of  wood,  in  lieu 
of  counter-extension,  to  obviate  any  chance 
of  the  body  slipping   down  ;    and  finally  a 


1  Fig.  211,  Vol.   I.,  p.  947,  will  illustrate 
this  apparatus. 


cradle  was  placed  over  the  foot  to  keep  off  the 
weight  of  the  bedclothes  and  prevent  ever- 
sion.  When  the  effects  of  the  chloroform 
had  passed  off,  the  limb  was  nearly  straight, 
and  the  child  made  no  particular  complaint 
of  pain,  but  was  cheerful  and  took  her  meals. 
There  was  some  "starting"  on  the  following 
night,  but  less  than  before,  and  the  next  day 
the  child  was  comparatively  comfortable  and 
happy. 

In  the  second  stage  of  joint  disease, 
counter-irritation  is  more  often  required 
than  in  the  first.  The  most  generally  ben- 
eficial form,  I  think,  is  the  steady  and 
continued  use  of  warm  applications  over 
a  large  surface  of  skin.  Iodine  is  often  of 
service,  and  blisters  occasionally,  though 
these  last  had  better  be  employed  with 
care  and  caution  in  children.  Severe 
pain,  continuing  after  the  limb  has  been 
properly  secured  and  sufficient  extension 
made,  is  often  relieved  by  a  few  lines  of 
the  actual  cautery. 

In  the  third  stage,  when  matter  is  form- 
ing, the  limb  must  still  be  retained  in  a 
state  of  perfect  rest  and  extension.  Hot 
applications,  or,  perhaps,  the  actual  cau- 
tery may  be  employed,  but  the  pain  often 
continues  unrelieved  till  the  matter  is 
evacuated  by  incisions,  or  has  made  its 
own  way  through  the  ligamentous  struc- 
tures towards  the  surface. 

If  the  case  progresses  favorably,  and 
the  sinuses  contract  and  close,  the  treat- 
ment consists  in  the  same  local  measures 
as  those  which  have  already  been  pointed 
out  in  the  section  on  strumous  synovitis; 
but  the  case  may  not  progress  favorably, 
and  it  may  then  become  a  question  of  re- 
sorting to  operation.  It  has  already  been 
stated  that  in  early  life  the  limb  may  gen- 
erally be  preserved.  With  the  children 
of  the  very  poor,  however,  especially 
those  in  large  towns,  and  indeed  at  all 
periods  of  life  amongst  those  who  have  to 
gain  their  livelihood  by  labor,  this  ques- 
tion often  arises  :  Is  the  chance,  or  even 
the  strong  probability,  of  ultimate  recov- 
ery with  a  stiffened  limb,  after  many 
months,  perhaps  years,  of  confinement 
and  forced  abstinence  from  labor,  prefer- 
able to  a  more  immediate  recovery  with 
a  loss  of  the  limb  or  joint,  but  with  all  the 
risks  attendant  on  '  a  grave  operation  '? 
Every  case  must  be  decided  on  its  own 
particular  merits  ;  but  having  this  con- 
sideration in  view,  it  is  evident  that  a 
surgeon  is  often  justified  in  using  the  knife 
even  where  an  operation  is  not  absolutely 
necessary.  When  health  is  failing  under 
the  protracted  confinement,  suffering,  and 
exhausting  discharge,  removal  of  the  part 
often  becomes  advisable  to  preserve  life. 
Now  in  weakly  subjects,  any  thing  which 
lowers  the  patient,  or  effects  a  drain  upon 
the  system,  is  prone  to  induce  disease; 
the  removal   of  the  source  of  mischief, 
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therefore,  often  saves  life  by  preventing 
more  important  structures  from  becoming 
atfected.  On  the  other  hand,  it  must  be 
borne  in  mind  that  operations  in  stru- 
mous subjects  are,  in  some  cases,  rapidly 
followed  by  the  appearance  of  tubercle  in 
internal  organs,  which  did  not  previously 
exist,  or,  at  any  rate,  had  failed  to  mani- 
fest itself.  In  deciding  the  point,  the  sur- 
geon will  undoubtedly  be  influenced  by 
the  position  and  importance  of  the  dis- 
eased part,  and  the  consequent  severity  of 
the  operation  required.  To  expedite  the 
patient's  recovery,  he  would  promptly  re- 
move one  or  several  of  the  tarsal  bones, 
when  he  would  hesitate  about  amputating 
the  thigh,  or  excising  the  head  of  the 
femur. 

The  comparative  merits  of  amputation 
and  excision  have  been  discussed  already. 
(See  the  essay  on  Excision.) 

The  articular  extremities  of  the  bones 
are  liable  to  rheumatic  inflammation.  In 
the  essay  on  Diseases  of  the  Bones, 
the  subject  of rheumatic  osteitis  is  described; 
and  its  relation  to  diseases  of  the  joints  is 
further  discussed  in  the  sections  on  Chro- 
nic Rheumatic  Synovitis  and  Chronic 
Osteo-Arthritis,  to  which  the  reader  is 
referred. 

The  joints  may  also  suffer  from  syphi- 
litic inflammation  commencing  in  or  ex- 
tending to  the  bones.  For  this  also  the 
reader  is  referred  to  the  essay  on  Disea- 
ses of  the  Bones;  and  some  further 
remarks  on  the  subject  will  be  found  un- 
der the  head  of  syphilitic  synovitis. 

Rachitic  affections  of  the  articular  ends 
of  the  bones.'—  The  bones  are  materially 
affected  in  the  constitutional  derangement 
giving  rise  to  rickets.  This  condition, 
which  is  sometimes  supposed   to  be  of 

i  modern  origin,  though  the  lines  of  Mar- 
tial1 would  seem  to  show  that  it  could  not 
have  been  unknown  in  his  time,  is  de- 
scribed in  another  part  of  this  work.2  It 
is  only  necessary  to  remind  the  reader 
here,  that  though  the  alterations  which 
occur  are  specially  manifested  in  the  shafts 
of  the  bones,  yet  the  articulations  do  not 
entirely  escape.  In  the  early  stage  of 
rickets  the  "knots"  or  swellings  which 
take  place  in  the  osseous  or  cartilaginous 
ends  of  the  bones  are  highly  character- 
istic of  the  affection.  At  the  anterior 
extremities  of  the  ribs  these  enlargements 
are  particularly  obvious,  affecting  both 
the  bone  and  the  cartilage,  and  giving 

i  rise  to  an  angular  projection  of  the  costo- 
chondral  articulations.    At  a  later  period 


1  Cum  sint  crura  tibi,  simulent  quae  cornua 

lunse, 
In  rhytio  poteras,  Phoebe,  lavare  pedes. 

2  See  Sukgert  of  Childhood. 


these  articulations  become  much  weak- 
ened, and  permanent  alteration  of  shape 
occurs.  Sometimes  the  rib  projects,  and 
the  cartilage  is  forced  inwards  ;  more  fre- 
quently it  is  the  rib  which  is  driven  in- 
wards, and  the  cartilage  is  dislocated  on 
its  external  surface,  a  connection  between 
the  two  being  still  maintained  by  ligamen- 
tous tissue.  If  the  chest  is  examined, 
the  extremities  of  the  ribs  will  be  found 
presenting  a  row  of  nodosities,  the  sides 
of  the  thorax  are  hollowed,  the  thoracic 
capacity  diminished,  and  the  function  of 
respiration  interfered  with  to  a  more  or 
less  serious  extent.  In  the  limbs,  similar 
nodosities  are  met  with  in  the  articular 
extremities  of  the  bones,  first  appearing 
in  the  lower  ends  of  the  radius  and  ulna, 
as  well  as  in  the  malleoli,  and  afterwards 
affecting  the  knees  and  elbows.  As  the 
disease  advances,  the  shafts  of  the  bones 
undergo  the  alterations  described  else- 
where, the  bending  of  the  diaphyses  oc- 
curring more  frequently,  as  well  as  at  an 
earlier  period,  in  the  lower  than  in  the 
upper  extremities.  The  articulations  par- 
ticipate more  or  less  in  the  deformity, 
being  often  twisted  in  an  opposite  direc- 
tion to  the  curvature  which  the  limb  has 
assumed.  The  ligaments  yield,  and  in- 
complete dislocations  are  apt  to  take  place. 
At  the  knee,  for  instance,  displacement 
may  occur  outwards  or  inwards,  resulting 
from  a  partial  yielding  of  the  articular 
extremities  of  the  femur  and  tibia,  itself 
induced  by  the  unequal  distribution  of  the 
weight  of  the  body  on  the  surfaces  at  the 
joint.1 

The  nature  of  the  affection,  when  the 
joints  are  implicated,  can  scarcely  fail  to 
be  recognized,  in  consequence  of  the 
rickety  condition  of  other  parts  of  the 
osseous  system,  and  the  period  of  life  at 
which  it  occurs.  The  treatment  in  these 
cases  is  mainly  constitutional,  to  remedy, 
if  possible,  the  specific  diathesis :  cod- 
liver  oil,  probably,  being  the  medicine 
which  is  most  generally  beneficial.  Lo- 
cally, it  is  advisable  in  most  instances, 
when  the  articulations  are  disposed  to 
yield  and  to  become  distorted,  to  apply 
mechanical  support  of  such  a  nature  as  to 
counteract  the  tendency  to  displacement, 
and  allow  of  exercise  being  freely  taken. 
The  articular  deformity  in  this  way  is 
often  relieved,  and  the  results  obtained 
are  tolerably  satisfactory. 

Tumors  of  the  articular  ends  of  the  bones. 
— In  the  essay  on  Diseases  of  the  Bones 
an  account  of  the  new  formations  which 
occur  in  connection  with  the  osseous  sys- 
tem has  been  given.  If  the  articular 
ends  are  involved,  the  joints  may   evi- 

1  See  Bouvier,  Sur  les  Maladies  chroniques 
de  l'Appareil  locomoteur. 
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dently  become  affected    either  by  their  I 
movements  being  mechanically  interfered 
with,  or,  in  the  case  of  cancer,  by  exten- 
sion of  the  disease  to  other  structures,  and 
consequent  disorganization  of  the  articu- 
lation.     The   symptoms,   therefore,  pro- 
duced by  these  formations,  especially  the 
malignant,  present  certain  points  of  re- 
semblance with  those  of  other  diseases  of 
the  joints,  which  may  be  briefly  noticed. 
In  some  cases,  the  nature  of  the  tumor 
for  various  reasons  is   obvious  enough, 
and  no  difficulty  arises  in  the  diagnosis, 
but  this  is  far  from  being  generally,  or 
even  usually  the  case  ;  the  rules,  however, 
by  which  we  are  to  be  guided  are  laid 
down  in  the  essay  to  which  the  reader  has 
already  been  referred.     The  form  of  ma- 
lignant disease  most  frequently  met  with 
is  the  soft  or  medullary,  and  according 
to  Eokitansky  it  never  commences,  as  a 
primary  disease,  within  or  upon  the  syno- 
vial membrane  ;  the  same  remark  applies 
with  increased  force  to  the  cartilages,  for 
the  cartilaginous  structures  are  sometimes 
found  intact  when  every  other  part -ef  the 
joint  has  been  destroyed.1    Whatever  may- 
be effected  in  the  case  of  innocent  forma- 
tions, in    malignant  affections  the   only 
chance  of  relief  consists  in  amputation, 
which  should  be  performed,  if  possible,  so 
as  to  remove  the  whole   of  the   affected 
bone.     Even  when  this  is  done,  the  chance 
of  permanent  success   is  far  from  great ; 
but  amputation  involving  the  retention  of 
any  portion  of  the  cancerous  bone  is  next 
to 'hopeless.     Obviously,  therefore,   it  is 
desirable  to  ascertain  in   which  of  the 
bones  the  disease  began  ;  and  by  attend- 
ing to  the  point  where  the  swelling  first 
manifested   itself,   this    can    usually   be 
determined. 


Abnormal  Conditions  of  the 
Articular  Cartilages. 

The  articular  extremities  of  the  bones 
are  protected  by  a  thin  layer  of  cartilage, 
one  surface  of  which  is  firmly  connected 
with  the  bone,  whilst  the  other  is  free  in 
the  joint,  except  near  the  circumference, 
where  it  is  covered  by  an  extension  of  the 
periosteum,  forming  a  special  coat — peri- 
chondrium— which  "gradually  terminates 
on  the  cartilage,  without  any  well-defined 
border.  It  is  to  this  perichondrium  that 
the  portion  of  synovial  membrane  which 
advances  over  the  edge  of  the  cartilage  is 
inseparably  united. 

The  articular  cartilages,  when  fully  de- 
veloped, contain  neither  nerves  nor 
bloodvessels,  and  yet  they  are  living  tis- 
sues, though  simple  in  their  structure. 
Nutrition  in  them,  as  in  the  cornea,  is  not 


1  See  Virchow,  Cell.  Path.,  Lect.  xix. 


effected  directly  through  the  means  of 
bloodvessels,  but  results  from  the  convey- 
ance of  the  nutrient  materials  from  cell 
to  cell.  The  cartilage-cells  retain  their 
powers  of  reproduction  ;  old  cells  dis- 
appear and  are  replaced  by  new  oi;.es, 
and  so  a  round  of  nutritive  changes  takes 
place  adapted  to  serve  the  wants  and 
maintain  the  integrity  of  the  tissue.  The 
nutrient  materials  are  obtained  from  the 
bloodvessels  of  the  synovial  membrane 
and  of  the  bone  ;  in  both  cases  there  exists 
a  free  vascular  supply  in  close  proximity 
to  the  cartilage,  round  the  circumference 
of  which  are  arranged  the  plicae  vascu- 
losce  of  the  synovial  membranes ;  whilst 
we  find  in  the  bones,  beneath  the  carti- 
laginous surface  (the  articular  lamella, 
however,  intervening),  vascular  convolu- 
tions, dilatations,  or  plexuses,  specially 
adapted  for  the  reception  of  the  blood 
and  separation  of  its  plasma. 

The  functions  of  articular  cartilage  are 
comparatively  mechanical,  intended  as  it 
is  by  its  smoothness  and  elasticity  to 
diminish  friction  and  obviate  the  "jar" 
or  shock  to  the  bones,  which  would  other- 
wise give  rise  to  frequent  fractures.  Even 
for  these  purposes,  however,  it  is  neces- 
sary that  a  certain  amount  of  vitality  or 
nutritive  power  should  exist,  else  the 
cartilage  would  gradually  wear  away  in 
proportion  to  the  amount  of  friction  it 
has  to  sustain,  and  that  we  know  is  not 
the  case  ;  for  if  articular  cartilages  are 
somewhat  thinner  in  the  old  than  in  the 
young,  the  change  is  not  greater  than  that 
which  is  known  to  occur  in  other  tissues 
of  unquestionable  vitality. 

So  long  as  the  natural  processes  of  nutri- 
tion and  secretion,  as  well  as  the  dis- 
turbed processes  of  inflammation,  were 
attributed  entirely  to  some  mysterious 
action  on  the  part  of  the  bloodvessels,  the 
healthy  and  diseased  conditions  of  the 
non-vascular  tissues  scarcely  allowed  of 
explanation.  But  when  we  admit  the 
nutritive  power  of  the  cell-  or  germ- 
constituents  of  the  tissue  itself,  and  con- 
sider the  vessels  as  intended  to  bring 
supplies  of  prepared  nutriment  into  suffi- 
ciently near  relation  to  them,  much  of  the 
difficulty  vanishes.  In  perfectly  de- 
veloped articular  cartilage  we  have  per- 
manent nucleated  cells  contained  in  their 
capsules  and  imbedded  in  an  inter-cellular 
substance  ;  and  if  we  have  no  vessels  in 
the  cartilage  itself,  they  exist  in  suffi- 
ciently close  proximity  to  the  tissue  for 
the  elements  they  contain  to  be  within 
reach  of  the  more  direct  agents  of  nutri- 
tion. Such  an  arrangement  would  be 
insufficient  for  organs  in  which  intense 
action  is  going  on  ;  but  for  the  passive 
cartilages,  the  bloodvessels  of  the  bones  on 
which  they  rest,  and  of  the  synovial  mem- 
branes which  surround  their  circumfer- 
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ence,  afford  a  sufficient  supply  of  nutritive 
material  for  the  cartilage-corpuscles  to 
maintain  the  integrity  of  the  tissue.  If 
this  supply  is  interfered  with,  if  the  cir- 
culation in  the  bone  or  in  the  synovial 
membrane  is  disturbed  beyond  a  certain 
point,  we  can  understand  that  the  nutri- 
tion of  the  cartilage  should  be  prone  to 
suffer,-  and  so  we  find  this  tissue  very  lia- 
ble to  be  affected  secondarily  in  conse- 
quence of  inflammation,  common  or  spe- 
cific, occurring  in  the  synovial  membrane 
or  in  the  articular  extremity  of  the  bone. 
Its  nutrition,  however,  may  also  become 
abnormal,  directly  or  primarily,  from 
some  disturbed  action  in  its  own  ele- 
ments, and  we  have  disease  of  the  carti- 
lage, attended  with  great  alteration  of 
structure,  where  the  neighboring  tissues 
exhibit  little  or  no  sign  of  disease. 

Articular  cartilage  then  is  so  far  under 
the  influence  of  the  laws  which  regulate 
vital  tissue  as  to  be  at  once  capable  of 
maintaining  its  own  status  during  health, 
and  of  undergoing  changes,  many  of 
which  are  analogous  to  those  termed  in- 
flammatory,  in  a  state  of  disease.  Thus 
cartilage  will  maintain  itself  in  its  usual 
condition  during  a  long  life  ;  it  may  be 
hypertrophied  or  atrophied ;  it  may  de- 
generate, may  ossify,  or  perish  ;  it  may 
also  ulcerate,  and  probably  suppurate.1 

Hypertrophy.  — Articular  cartilages,  it  is 
said,  are  occasionally  found  to  present  an 
increase  in  their  substance  without  any 
obvious  change  in  their  actual  texture. 
Such  a  condition,  however,  appears  to  be 
very  rare ;  for,  as  a  general  rule,  when 
the  cartilage  is  thicker  than  natural  the 
tissue  is  soft  and  spongy,  with  a  tendency 
to  break  up  into  fibres,  exhibiting,  in  fact, 
obvious  marks  of  disease. 

Atrophy. — Simple  wasting  of  the  tissue 
in  cartilage  occurs  more  certainly  than 
simple  hypertrophy.  In  advanced  life, 
and  especially  in  those  joints  which  are 
subjected  to  the  greatest  amount  of  pres- 
sure, such  as  the  hip,  we  find  .the  carti- 
lages gradually  thinned,  their  structure 

I  in  other  respects  remaining  healthy.  The 
process  is,  of  course,  a  slow  one,  advanc- 
ing gradually  with  age,  and  constituting, 
in  fact,  little  more  than  a  sign  of  natural 
decay.  True  atrophy,  in  most  cases, 
affects  the  whole  surface  of  the  cartilage  ; 
but  a  partial  thinning  is  met  with  in 
comparatively  early  life,  accompanied 
usually  with  sufficiently  marked  traces  of 

!     previous  disease  to   distinguish  it  from 

!    simple  wasting. 

Gouty  deposits  in  cartilage. — In  old  and 
!  gouty  subjects  we  sometimes  meet  with  a 
I     peculiar  change  in  the  articular  cartilages, 

1  See  Weber,  Ueber  die  Veranderungen  der 
i     Knorpel  in  Gelenkkrankheiten,  Virchow,  Ar- 
chiv,  January,  1858. 


resulting  from  the  deposit  in  their  sub- 
stance of  urate  of  soda.  This  salt  is 
found  not  merely  on  the  surface  of  the 
cartilage,  but  also  in  the  inter-cellular 
substance,  through  which  it  is  diffused, 
sometimes  to  such  an  extent  as  almost  to 
supersede  the  normal  structure,  which 
then  presents  the  appearance  of  a  chalky 
mass.  The  predilection  exhibited  by  the 
gouty  material  for  this  tissue  is  further 
shown  by  the  frequency  with  which  it  is 
deposited  in  the  cartilage  of  the  external 
ear  as  well  as  in  the  articular  cartilages. 

Fatty  degeneration  of  cartilage. — In  ad- 
vanced life,  in  joints  which  have  long 
been  disused,  and  under  other  circum- 
stances unfavorable  to  healthy  nutrition, 
articular  cartilages  sometimes  undergo  a 
process  of  degeneration  corresponding  to 
the  analogous  affection  of  the  cornea, 
which  passes  by  the  name  of  arms  senilis. 
In  such  cases  we  find  the  whole  or  part  of 
the  articular  surface  presenting  a  series  of 
fibres,  free  at  one  extremity  where  they 
project  into  the  articulation,  and  attached 
at  the  other  to  the  remaining  cartilagi- 
nous tissue,  exhibiting,  indeed,  somewhat 
the  appearance  of  velvet.  The  cartilage 
is  often  thickened  and  pulpy,  and  much 
softer  than  natural,  or  it  may  appear 
rough  and  fibrous. 

Ossification  of  cartilage. — Many  cartila- 
ginous structures  have  a  natural  tendency 
to  ossify  as  age  advances,  and  we  find  the 
costal  cartilages  usually,  and  the  thyroid 
and  cricoid  cartilages  occasionally,  under- 
going this  change,  which  represents  in 
them  a  form  of  defeneration  or  decay. 
The.  articular  cartilages,  on  the  other 
hand,  are  by  no  means  prone  to  such  a 
transformation  ;  for,  when  the  develop- 
mental ossification  is  completed,  any  fur- 
ther tendency  in  this  direction  appears, 
as  a  rule,  to  be  permanently  arrested  in 
the  cartilage  which  remains  beyond  the 
articular  lamella.  Under  certain  circum- 
stances, however,  articular  cartilage  be- 
comes converted  into  bone.  This  change, 
occasionally  met  with  in  the  aged,  is 
obvious  enough  at  times  during  the  pro- 
gress of  chronic  osteo-arthritis ;  for  in  joints 
suffering  from  the  affection,  the  place  of 
the  entire  cartilage  may  be  occupied  by  a 
particularly  dense  kind  of  bone,  in  which 
the  Haversian  canals  are  filled  with  cal- 
careous matter  ;  or  portions  of  the  carti- 
lage may  be  replaced  by  this  ivory  or 
porcellanous  material,  which  remains  on 
a  level  with  the  remaining  cartilaginous 
structure.1 

Ulceration  of  cartilage. — It  has  been  al- 
ready stated,  in  accordance  with  the  opin- 

1  See  the  section  on  Chronic  Rheumatic  Sy- 
novitis and  Arthritis. 
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ion  of  Weber,1  that  articular  cartilage, 
like  the  cornea,  is  very  liable  to  an  altered 
condition  of  nutrition,  which  may  fairly 
be  called  inflammatory ;  a  condition 
which  shows  itself  principally  in  the  form 
of  ulceration.  The  researches  of  Goodsir 
and  Redfern,  followed  by  those  of  still 
more  recent  authors,  have  shown  that  the 
changes  in  ulceration  arise  immediately 
from  a  vital  alteration  occurring  in  the 
cartilaginous  structure  itself,  and  that  the 
influence  of  the  neighboring  bloodvessels 
is  only  indirect  or  secondary.  When  the 
disease  is  peculiarly  active,  almost  the 
whole  of  the  cartilage  may  disappear,  a 
few  isolated  patches,  which  are  usually 
reddened,  alone  remaining.  In  other 
cases,  the  cartilage  is  softened  and  abrad- 
ed ;  or  it  appears  as  if  portions  of  it  bad 
been  scooped  out,  leaving  smooth  pits  or 
depressions.  Ulceration  usually  begins 
on  the  free  surface  of  the  cartilage  ;  it 
may  commence,  however,  on  its  attached 
surface,  or  even  in  its  substance. 

Fig.  667.  -* 


Incipient  ulceration  of  cartilage.     (Museum  of  St. 
George's  Hospital.) 


If  we  examine  the  change  as  they  occur 
on  the  free  surface  after  synovitis,  we  no- 
tice that  the  color  of  the  cartilage  is  al- 
tered in  spots,  which  either  rapidly  be- 
come holes,  looking,  to  use  Sir  Benjamin 


1  See  Weber's  paper  in  Virchow's  Archiv 
for  January,  1858. 


Brodie's expression,  "as  if  they  had  been 
cut  out  with  a  chisel,"  or  the  spots  as- 
sume a  fibrous  aspect,  becoming  gradually 
excavated,  so  as  to  form  pits  or  depressions 
with  fringed  margins.  Such  a  condition 
may  be  found  destroying  the  cartilage  ex- 
tensively, and  even  laying  bare  the  bone, 
without  the  presence  of  any  membrane. 
In  many  cases,  however,  and  especially 
in  scrofulous  synovitis,  we  find  a  thick- 
ened or  newly-formed  vascular  membrane 
extending  from  the  diseased  synovial  cap- 
sule over  the  cartilage.  Such  an  exten- 
sion, indeed,  may  occur  without  any  ul- 
ceration resulting  ;  or  even  when  the  car- 
tilage is  affected,  the  excavations  are  not 
at  first  necessarily  in  connection  with 
the  membrane,  for  they  may  be  found 
in  situations  to  which  the  membrane  has 
not  extended.  As  the  disease  goes  on, 
however,  the  cartilage,  according  to  Mr. 
Barwell1  (in  his  description  of  the  changes 
occurring  after  strumous  synovitis),  slow- 
ly undergoes  a  transformation  into  a  form 
of  granulation,  between  which  and  the 
similar  material  growing  from  the  syno- 
vial membrane  adhesions  form,  resulting 
at  last  in  absolute  continuity.  If  the  ul- 
ceration extends  deeply,  the  bone  beneath 
participates  in  the  disorder,  its  vascular- 
ity is  increased,  and  at  last  the  cancellous 
tissue  becomes  inflamed.  The  articular 
lamella  crumbles,  or  gives  way  in  masses, 
carrying  with  it  portions  of  cartilage, 
which  may  still  be  comparatively  sound  ; 
and  the  granulations  which  spring  from 
the  exposed  cancellous  tissue  unite  with 
those  of  the  synovial  membrane.  When 
the  disease  originates  in  the  bones,  and 
extends  to  the  cartilage,  the  first  process, 
according  to  Mr.  Barwell,  is  one  of  sim- 
ple degeneration,  followed  usually  by  true 

Fig.  668. 


Ulceration  of  cartilage.     (From  a  preparation  in  the 
Museum  of  St.  George's  Hospital.) 

inflammatory  ulceration.  A  portion  of 
the  cartilage,  losing  its  nutrient  supply, 
degenerates  or  perishes,  and  is  detached 
with  its  articular  lamella  from  the  in- 
flamed surface  of  the  bone,  whilst  the  sur- 
rounding portions  of   cartilage   undergo 


1  Barwell,   On  Diseases  of  the  Joints,   p. 
113. 
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the  changes  described  as  occurring  in  ul- 
ceration after  synovitis.  Inflammatory 
ulceration  of  the  cartilages,  unaccompa- 
nied with  disease  of  any  other  joint-tissue, 
may  possibly  take  place,  though  cases  of  it 
are  not  easily  met  with  ;  degeneration,  on 
the  other  hand,  being  of  comparatively 
frequent  occurrence. 

[Primary  ulceration  of  the  cartilage 
unconnected  with  disease  of  the  bone  or 
synovial  membrane  has,  according  to 
Hueter,  never  been  demonstrated. 

Sir  Benjamin  Brodie  claimed  to  have 
shown  primary  ulceration  of  the  cartilage, 
but  failed  to  make  a  sufficiently  thorough 
examination  of  the  bone  to  exclude  osteal 
origin  of  the  disease. '  Panas2  claims  to 
have  frequently  seen  erosion  or  ulcera- 
tion of  the  cartilage  unconnected  with  a 
lesion  of  the  bone  or  synovial  membrane, 
in  cadavers  perfectly  normal  in  other  re- 
spects, but  he  thinks  there  is  no  reason 
to  believe  that  tumor  albus  originates  in 
either  disease  of  the  .cartilage  or  liga- 
ments.3] 

When  the  cartilages  have  been  exten- 
sively destroyed  and  the  cancellous  bone- 
tissue  on  each  side  of  the  joint  exposed, 
repair,  if  it  occurs,  takes  place  by  granu- 
lation-tissue uniting,  the  opposing  sur- 
faces, and  producing  ankylosis  in  the 
manner  already  described.  Or  the  an- 
kylosis may  be  incomplete',  portions  of 
cartilage  still  remaining  unaltered.  In 
slighter  cases,  a  natural  cure  may  occur 
after  ulceration  bas  gone  on  for  some 
time,  and  affected  the  cartilage  to  a  con- 
siderable deptb.  This  takes  place,  as 
Dr.  Redfern  points  out,  "b}r  the  forma- 
tion of  a  fibro-nucleated  membrane  from 
the  substance  of  the  cartilage,  without  the 
occurrence  of  any  new  exudation."  Oc- 
casionally we  rind  a  patch  of  ivory  deposit 
occupying  the  place  of  some  portion  of 
the  cartilage,  or  there  may  be  simply  a 
scar  left,  marking  the  place  where  the 
ulcer  had  existed.  To  'complete  the 
sketch  of  the  changes  which  this  tissue 
t  undergoes,  it  may  be  stated  that,  in  car- 
tilage, malignant  affections  are  so  rare 
that  it  is  usually  assumed  to  be  altogether 
insusceptible  of  them.4  For  this  insus- 
ceptibility Virehow  gives  reasons,  founded 
on  his  views  of  the  transference  of  the 
infection,  by  means  of  morbid  juices,  to 
the  anastomosing  elements  in  the  neigh- 
borhood. 


['  Surgical  Diseases  of  Children.  T. 
Holmes.] 

[2  Nouveau  Dictionnaire  de  Med.  et  Chi- 
rurgie :  Articulations.] 

[3  Alteration  in  Cartilage  in  Chronic  Dis- 
ease of  Joints.  Ziegler,  Med.  Central  Zei- 
tnng,  May  8,  1878.] 

4  See  Chance's  edition  of  Virchow's  Cellu- 
lar Pathology. 


Symptoms. — Lesions  of  cartilage  may 
occur  primarily  or  secondarily.  As  pri- 
mary affections,  we  frequently  find  after 
death  well-marked  "  ulceration"  where 
no  symptoms  had  been  noticed  during 
life,  excepting,  perhaps,  occasionally,  a 
certain  amount  of  "  crackling"  or  "  grat- 
ing" in  the  joints.  These  cases  are  of 
course  chronic  in  their  character,  and  the 
affection  is  of  the  nature  which  has  been 
described  under  the  head  of  degeneration. 
True  "inflammatory"  ulceration  is  al- 
most invariably  secondary,  the  conse- 
quence of  inflammation,  common  or 
specific,  occurring  originally  in  the  syno- 
vial membrane  or  in  the  bone.  This 
affection  may  be  acute  or  chronic  in  its 
progress.  Sir  W.  Lawrence1  relates  the 
case  of  a  patient  who  died  after  venesec- 
tion, in  whom,  as  he  believed,  complete 
destruction  of  the  articular  cartilages  of 
the  femur  and  tibia  took  place  in  four 
days.  In  most  cases,  however,  it  is  much 
slower  in  its  progress  ;  and  in  some,  espe- 
cially in  old  disease  of  rheumatic  origin, 
it  may  be  extremely  chronic  in  its  char- 
acter. 

Degenerative  ulceration  of  cartilage  is 
attended  with  no  marked  symptom,  gives 
rise  to  no  pain.  Is  pain  produced  by 
"inflammatory"  ulceration  V  The  de- 
servedly great  authority  of  Sir  Benjamin 
Brodie  for  a  long  time  connected  with 
ulceration  of  the  cartilages  those  severe 
pains  which  are  increased  at  night-time, 
aggravated  by  any  motion,  and  attended 
with  involuntary  startings  of  the  limb. 
The  fact,  however,  that  no  nerves  can  be 
discovered  in  articular  cartilage,  even 
with  our  present  improved  powers  of  in- 
vestigation, renders  such  a  view  almost  in- 
admissible, unless  we  conclude  that  our. 
means  of  investigation  are  still  too  defec- 
tive to  warrant  our  placing  trust  in  them. 
In  his  last  edition,  however,  Sir  Benjamin 
Brodie  awows  that  he  is  "inclined  to  the 
opinion  that  the  increased  sensibility  in 
these  cases  is  in  the  bony  plate  beneath  the 
cartilage,  rather  than  in  the  cartilage  itself; 
and  that  the  presence  of  severe  pains  with 
involuntary  startings  of  the  limb,  is  always 
to  be  regarded  as  a  sign  of  the  bone  par- 
taking of  the  disease."  We  may  assume 
then,  that  disease  of  articular  cartilages 
is  attended  with  no  distinctive  or  charac- 
teristic symptoms  (if  we  except  the 
"  crackling"  on  motion,  mechanically  at- 
tendant upon  a  loss  of  smoothness  of  their 
surface).  In  cases  of  disease  commencing 
in  the  synovial  membrane,  when  starting 
pains  come  on,  it  may  be  taken  indeed  as 
evidence,  not  merely  that  the  cartilages 
are  affected,  but  that  the  disease  has  fur- 
ther extended  to  the  bone.  When  the 
disease,    on   the   other    hand,  has    com- 

1  Lectures  on  Surgery,  Lancet,  1829-30. 
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menced  in  the  bone  and  involved  the  car- 
tilages, the  joint  may  speedily  become 
opened  ;  and  the  suppuration  and  abscess 
which  occur  there  are  attended  with  the 
symptoms  which  have  already  been 
pointed  out.  The  treatment,  as  well  as 
the  diagnosis  of  diseases  of  articular  car- 
tilage, so  far  as  they  can  be  ascertained, 
will  be  found  in  the  description  of  the 
affections  of  the  other  structures  of  the 
joints. 


[Affections  of  the  Joints  secondary 
to  Changes  in  the  Spinal  Coed. 

Articular  affections  dependent  upon 
and  secondary  to  lesions  in  the  spinal 
cord  have  been  demonstrated  by  Charcot, 
Ball,  Allbutt,  Kaymond,  Hitzig,  and 
others.  The  pathological  changes  are  di- 
rectly dependent  upon  the  changes  in  the 
cord,  and  are  said  to  have  been  observed 
after  injuries  of  the  peripheral  nerves, 
cerebral  apoplexy,  acute  myelitis,  tumors 
in  the  gray  substance  of  the  cord,  an4»in 
Pott's  disease.  The  most  common  spinal 
arthropathy  is  that  following  degenera- 
tion of  the  posterior  columns,  or  locomotor 
ataxy,  and  is  characterized  by  a  hydrar- 
throsis, together  with  a  diffused  swelling, 
of  a  hard  consistency,  involving  the  tissues 
about  the  joint,  and  without  the  ordinary 
symptoms  of  cedema.  The  joint  is  dis- 
tended with  iluid,  but  the  swelling  is  not 
limited  to  the  cavity  of  the  joint,  and 
hence  the  characteristic  appearance  ob- 
served in  hydrops  articuli  is  wanting. 
The  course  of  the  affection  is  varied.  The 
swelling  may  disappear  suddenly  after  a 
few  weeks'  or  months'  duration,  without 
any  injury  to  the  joint,  or  erosion  and 
absorption  of  the  articular  ends  of  the 
bone  may  follow,  with  luxation  of  the 
bones  and  total  destruction  of  the  joint. 
Suppuration  has  been  observed,  but  is 
exceptional.  The  disease  is  always  an 
early  phenomenon,  occurring  between  the 
prodromal  period  and  that  of  inco-ordi- 
'  nation. 

The  knee  is  the  joint  most  frequently 
affected,  then  follow  in  order  the  shoul- 
der, the  elbow,  hip,  wrist,  and  smaller 
joints.  Several  joints  may  be  affected  at 
the  same  time. 

"Certain  arthropathies,"  to  quote  the 
opinion  of  Vallin,  "are  only  the  local 
expression  of  a  trouble  of  nutrition,  with 
its  origin  in  a  lesion  of  the  cord  ;  they  are 
frequently  confounded  with  traumatic 
joint  affections,  but  a  difference  exists 
which  permits  a  diagnosis."1] 

['  Charcot,  Lecons  sur  les  Maladies  du  Sys- 
t6me  Nerveux  ;  Clifford  Allbutt,  St.  George's 
Hospital  Reports,  vol.  iv. ;  Raymond,  Progres 
Medical,    May   27,    1876 ;    Buzzard,   Lancet, 


Diseases  of  other  Ttssues  in  and 
around  the  joints. 

We  have  seen  that  the  diseases  of  the 
joints,  which  I  have  attempted  to  de- 
scribe, are  prone  to  affect  in  their  pro- 
gress the  soft  structures  in  the  neighbor- 
hood. The  ligaments  become  relaxed 
and  weakened  ;  the  muscles  contracted ; 
the  areolar  tissue  forms  the  seat  of  ab- 
scess, or  is  traversed  by  sinuses  ;  and  the 
skin  itself  may  be  ulcerated  or  destroyed. 
The  morbid  action,  on  the  other  hand, 
may  originate  in  the  peri-articular  struc- 
tures, and  either  simulate  disease  of  the 
joint  or  lead  directly  to  it.  The  variety 
of  these  lesions  is  so  great  that  it  is  im- 
possible, within  the  limits  of  this  essay, 
to  attempt  a  detailed  examination  of 
them,  and  this  indeed  would  be  unneces- 
sary, as  their  description  will  be  found  in 
other  parts  of  the  work.  A  few  remarks, 
however,  upon  the  relation  of  each  of 
these  structures  to  the  pathology  or  diag- 
nosis of  joint-disease  may  not,  perhaps, 
be  considered  out  of  place. 


Diseases  affecting  the  Ligamentous 
Sfructures. 

The  ligaments  and  fibrous  structures 
around  the  joints  are  no  doubt  liable  to 
inflammation,  acute  or  chronic,  in  conse- 
quence of  the  injuries  which  they  sustain 
from  sprains  or  other  accidents  (see  the 
essays  on  injuries  of  the  different  regions). 
Slow  to  inflame,  the  reparative  process 
appears  to  be  slow  also  ;  for  it  frequently 
happens  that  the  movements  of  a  joint 
are  hampered,  and  its  use  attended  with 
great  pain  for  a  long  time,  after  a  compar- 
atively slight  injury,  in  which  the  liga- 
mentous or  tendinous  tissues  alone  have 
apparently  been  injured.  Opportunities 
of  examining  the  parts  in  these  chronic 
cases  have  not  often  been  afforded,  or 
have  not,  at  least,  been  often  made  use. 
of;  but  occasionally  the  ligaments  have 
been  found  thickened  and  pulpy,  inde- 
pendent of  any  actual  laceration  of  their 
substance.  From  the  frequency  with 
which  chronic  or  "strumous"  joint-dis- 
ease can  be  traced  to  some  slight  accident 
or  injury,  it  is  very  probable  that,  in 
some  cases  at  all  events,  the  ligamentous 
structures  are  the  textures  originally  af- 
fected, and  Mr.  William  Adams  is  even 

Aug.  22,  1874 ;  Hitzig,  Berliner  Klinische 
Wochenschr.,  Dec.  2,  1872,  No.  50;  Rendes, 
Gazette  des  Hdpitaux,  1878,  p.  194  ;  Arthritis 
in  Pott's  Disease,  S.  W.  Mitchell,  American 
Journal  of  Med.  Sciences,  April,  1875,  p.  339  ; 
Payne,  Med.  Times  and  Gaz.,  Nov.  20,  1880, 
p.  603.] 
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of  opinion  "that  strumous  disease  com- 
mences most  frequently  in  some  of  the 
ligaments  of  the  joints."  At  any  rate,  in 
the  case  of  the  hip,  the  ligamentum  teres 
and  other  parts  of  the  ligamentous  appa- 
ratus are  found  so  often  affected,  and  at 
so  early  a  period,  that  there  is  much  reason 
to  believe  that  the  disease  may  in  many 
instances  originate  in  these  structures. 

[Against  this  view  may  be  cited  autop- 
sies where  the  ligamentum  teres  in  cases 
of  early  hip-disease  was  not  found  de- 
stroyed. Further,  according  to  Hyrtl,1 
the  artery  in  the  ligamentum  teres  does 
not  supply  the  nutrition  of  the  head  of 
the  femur.  It  does  not  enter  the  bone, 
but  on  reaching  it  returns  back  in  the 
ligamentum  teres.  This  opinion  of 
Hyrtl,  however,  is  not  held  by  many 
anatomists.] 

In  the  sketch  of  the  advanced  stages 
of  articular  disease  we  have  seen  the 
ligament's  ulcerating  or  yielding,  and  so 
permitting  the  exit  of  matter  from  the 
interior  of  the  synovial  membrane,  or  al- 
lowing complete  or  partial  luxations  to 
occur.  Sometimes,  on  the  contrary,  we 
find  layers  of  a  fibrous  tissue,  having 
somewhat  of  a  lardaceous  appearance, 
and  occasionally  attaining  a  very  consid- 
erable thickness,  developed  in  the  liga- 
ments or  in  the  areolar  tissue  around 
them,  and  forming  the  immediate  cause 
of  what  is  termed  extra-capsular  false 
ankylosis.  In  rheumatic  and  syphilitic 
affections,  it  is  probable  that  the  ligamen- 
tous structures  share  in,  or  even  origi- 
nate, the  diseased  action,  and  at  least 
contribute  to  the  pain  which  is  so  severely 
felt.  In  gout  they  may  form  the  seat  in 
which  the  urate  of  soda  is  deposited.  In 
chronic  rheumatic  arthritis  they  suffer  to 
a  great  extent ;  the  capsular  ligaments 
may  be  greatly  increased  in  thickness,  or 
portions  of  bone  may  be  developed  in 
their  substance  ;  and  in  the  hip  the  round 
ligament  may  entirely  disappear,  or  in 
the  shoulder  no  trace  of  the  glenoid  liga- 
ment be  left. 

The  ligaments,  it  was  said,  are  liable 
to  become  relaxed  in  the  progress  of 
articular  disease  ;  a  similar  looseness  of 
them  is  sometimes  found  as  a  primary 
affection,  or  at  least  dependent  only  upon 
some  constitutional  condition.  In  per- 
sons of  lax  fibres,  especially  in  delicate  or 
hysterical  young  women,  a  preternatural 
mobility  of  the  joints  is  not  uncommon, 
so  that  extension  of  the  fingerslor  thumb 
may  be  carried  nearly  as  far  as  flexion, 
and  the  nails  and  the  back  of  the  hands 
be  made  to  meet.  In  many  cases  this 
state  is  not  attended  with  any  practical 
inconvenience ;   and  even  where  partial 

['  Boston  Med.  and  Surg.  Journal,  May  10, 
1877,  p.  568.] 


luxations  occur,  the  bones  return  at  once 
to  their  normal  position.  Occasionally, 
however,  it  happens,  perhaps  in  those 
persons  in  whom  the  undue  mobility  of 
the  joints  is  not  attended  with  a  corres- 
ponding relaxed  condition  of  the  muscles, 
that  complete  dislocation  takes  place, 
which  may  not  be  reduced  spontaneously, 
but  may  require  surgical  assistance.  In- 
stances of  this  kind,  involving  an  unusual 
liability  to  luxation,  are  frequently  re- 
corded. A  similar  condition  of  relaxation 
of  the  ligaments,  involving  loss  of  power 
of  the  articulation,  and  leading  occasion- 
ally to  luxation,  may  follow  palsy  of  a 
limb,  and  is  often  met  with  as  a  result  of 
infantile  paralysis.  In  many  children  it 
is  necessary  to  have  recourse  to  mechan- 
ical contrivances  to  obviate  this  weak- 
ness, whilst  means  are  being  adopted  to 
increase  the  muscular  power  by  which 
the  joint  may  be  moved  or  the  limb  exer- 
cised. The  S3;mptoms,  progress,  and 
ti'eatment  of  articular  disease,  as  it  im- 
plicates the  ligaments,  will  be  found  in- 
cluded in  the  preceding  sections. 

[The  reflex  symptoms  accompanying 
joint  affections  have  been  recently  the 
subject  of  a  good  deal  of  attention. 

M.  Ollivier  has  well  stated  the  present 
opinion  in  regard  to  the  changes  which 
occur  : — 

"Le  systeme  musculaire  eprouve  le 
contrecoup  de  presque  toutes  les  affec- 
tions qui  peuvent  atteindre  les  join- 
tures."1 This  "contrecoup"  is  mani- 
fested in  the  early  stages  by  what  is  well 
termed  "erethisme  de  la  contraetilite 
musculaire" — or  to  use  another  figure, 
"vigilance  musculaire."  This  state  of 
muscular  irritability  is  manifested  by  a 
liability  to  a  spasmodic  contraction  of  the 
muscles,  or  by  a  l'esistance  to  passive  mo- 
tion, "a  reluctance  of  the  muscles  to 
relax."  This  irritability  may  be  re- 
placed by  a  permanent  contraction,  which 
if  persisting  a  long  time  will  develop  a 
fibrous  degeneration  of  the  muscle. 

Atrophy  also  takes  place  quite  rapidly, 
more  so  than  can  be  explained  on  the 
supposition  that  it  is  caused  by  the  rest 
the  limb  is  subjected  to.  This  atrophy  is 
an  early  symptom,  and  may  be  supposed 
to  be  due  to  a  reflex  change  in  the  trophic 
cells  of  the  cord,  supplying  the  limb,  or 
to  a  change  in  the  nerves  about  the 
joint.2  In  addition  to  this  a  diminution 
in  the  faradic  muscular  contractility  in 
the  muscles  about  the  joint  has  been  de- 
monstrated by  many.3 

[>  These  de  Paris,  1859.] 

[2  Valtat,  de  1'  Atropine  Musculaire  dans  les 
Maladies  Articulaires,  Paris,  1877.] 

[3  Webber,  Putnam,  Trans.  Mass.  Med.  So- 
ciety, 1878  ;  Seguin,  Shaffer,  Archives  of  Clini- 
cal Surgery,  June,  1877.] 
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The reflexsymptoms;  muscular  stiffness, 
muscular  contraction,  atrophy  and  dimi- 
nution of  the  elastic  contractility  of  the 
muscles,  are  so  marked  that  they  have 
been  considered  as  diagnostic  of  joint 
affections. 

Some  writers  regard  a  firm  contraction 
of  the  muscles,  atrophy,  and  loss  of  electric 
contractility,  as  indicative  of  an  affection 
of  the  joint  characterized  by  an  osteitis  in 
distinction  to  a  synovitis. '  But  the  subject 
needs  further  investigation,  as  all  observ- 
ers do  not  agree  as  to  the  reliability  of  all 
these  symptoms  as  a  means  of  diagnosis 
between  synovitis  and  epiphyseal  osteitis.2 
The  writer  met  with  one  case  of  osteitis, 
where  from  the  rapid  atrophy  and  mus- 
cular rigidity  about  the  hip-joint,  a  chronic 
articular  osteitis  was  diagnosticated  ;  but 
on  autopsy  six  months  later,  it  was  found 
that  no  disease  of  the  bone  was  present, 
but  a  marked  synovitis.3] 


Diseases  affecting  the  muscles. 

The  altered  conditions  of  the  muscles 
and  their  tendons  by  which  the  joints  are 
forced  into  certain  positions,  or  retained 
in  the  positions  they  have  assumed,  may 
be  primary  or  secondary  in  their  relation 
to  the  articulation.  In  the  latter  case 
disease  commences  in  the  joint,  and  the 
muscles  are  affected  subsequently,  con- 
tracting spasmodically  from  reflex  irrita- 
tion, so  as  to  aggravate  the  symptoms 
and  give  rise  to  increased  mischief  by  the 
inter-articular  pressure  they  produce,  as 
well  as  by  the  tendency  to  partial  or  com- 
plete luxation  caused  by  the  predomi- 
nance of  one  group  of  muscles  over  its 
antagonists  ;  at  a  later  stage,  too,  they 
become  fixed  and  rigid,  so  as  to  impede 
functional  exercise  of  the  joint  even  when 
the  original  articular  affection  is  sub- 
dued. Hence  the  importance,  which  has 
already  been  insisted  on,  of  early  atten- 
tion to  the  position  of  the  limb,  and  the 
■necessity  of  counteracting  the  reflex  mus- 
cular action  by  appropriate  splints  or  by 
properly  applied  extension.  The  muscular 
lesion,  on  the  other  hand,  may  be  pri- 
mary, as  far  at  least  as  the  joint  is  con- 
cerned ;  from  some  disturbance  in  the 
nervous  system,  an  undue  or  unbalanced 
contraction  of  certain  muscles  occurs,  and 
the  articulation  is  fixed  in  a  particular 
position,  which  becomes  permanent  if  the 


['  Shaffer,  Archives  of  Clinical  Surgery  ; 
also  American  Clin.  Lectures,  iii.,  No.  6,  June, 
1877.] 

[2  Berry,  New  York  Med.  Record,  January 
31.  1880.] 

[3  Boston  Med.  and  Sure:.  Journal.  Nov.  11, 
1880.     See  also  Paget,  Clinical  Lectures.] 


muscular  structure  degenerates  and  loses 
its  proper  contractile  material.  Such  a 
condition  of  spastic  rigidity  is  sometimes 
found  in  the  adult,  the  result  usually  of 
serious  disease  affecting  the  cerebro-spinal 
axis.  It  is  much  more  common  in  early 
life,  as  a  consequence  of  the  infantile 
paralysis  which,  if  seldom  fatal,  is  fre- 
quently quite  incurable.  In  many  of 
these  cases  the  amount  of  deformity  which 
occurs  is  deplorable,  and  the  malposition 
of  the  joint,  so  long  as  it  lasts,  obviates 
any  hope  of  stimulating  the  muscles  to 
contract,  or  prevents  that  exercise  of  the 
limb  on  which  any  prospect  of  improve- 
ment depends. 

Rigidity  of  the  muscles,  terminating, 
perhaps,  in  atrophy  or  degeneration,  is 
often  seen  when  a  limb  has  been  main- 
tained for  too  long  a  time  in  one  position, 
and  especially  when  pressure  has  also 
been  exercised  on  the  muscles  and  their 
tendons,  and  their  action  arrested  by  the 
application  of  tight  bandages.  This  con- 
dition of  the  muscles  may  also  be  accom- 
panied by  grave  mischief  within  the  joint. 
After  fractures  requiring  prolonged  im- 
mobility of  the  limb,  or  at  least  in  which 
the  limb  has  been  kept  fixed  for  a  length 
of  time,  rigidity  of  the  parts  takes  place 
to  a  greater  or  less  extent,  and  is  very 
obstinate  in  its  duration.  In  some  of 
these  cases,  a(nd  especially  when  the  pa- 
tient is  advanced  in  life,  or  the  constitu- 
tion is  otherwise  predisposed  to  such  al- 
terations, we  may  find,  as  M.  Tessier  has 
pointed  out,  effusion  of  serum,  mixed 
perhaps  with  blood,  into  the  joint,  the 
synovial  membrane  at  the  same  time  be- 
ing injected  and  its  vascular  fringes  swol- 
len. In  other  cases  the  mischief  may  have 
advanced  still  farther,  and  the  articular 
cartilages  have  materially  suffered,  becom- 
ing reddened  from  contact  with  the  ef- 
fused blood,  and  softened  in  their  struc- 
ture, or  presenting  actual  loss  of  substance 
on  their  surface.  These  changes,  it  may 
be  remarked,  are  not  confined  to  the  ar- 
ticulation in  the  immediate  neighborhood 
of  the  fracture,  but  extend  to  others  which 
have  been  maintained  in  a  similar  state 
of  fixedness.  The  importance  of  due  ac- 
tion of  the  muscles  need  scarcely,  there- 
fore, be  insisted  on,  or  the  propriety  of 
having  recourse  to  passive  motion  at  the 
earliest  period  of  which  the  case  will  ad- 
mit. 

Finally,  it  may  be  noticed  that  an  ar- 
ticulation? is  sometimes  found  to  be  per- 
fectly rigid,  from  muscular  contraction, 
in  that  condition  of  the  nervous  system 
which  we  term  hysterical  (see  Articular 
Neuralgia).  By  examining  the  limb, 
however,  during  natural  sleep,  or  in  the 
insensibility  produced  by  chloroform,  the 
relaxed  condition  into  which  the  muscles 
fall,  and  the  free  movements  which  can 
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be   impressed   upon  the  joint,  leave  no 
doubt  us  to  the  true  nature  of  the  case. 

The  subject  of  undue  or  impaired  mus- 
cular contraction,  and  its  results,  will  be 
hereafter  treated  in  the  essay  on  Ortho- 
paedic Surgery  ;  but  it  plays  so  import-  j 
ant  a  part  in  articular  disease,  that  it  was 
impossible  to  avoid  all  notice  of  it  in  this 
place. 


Diseases  affecting  the  Areolar  and  Adipose 
Tissues. 

The  areolar  tissue  around  the  articular 
extremities  of  the  bones,  or  over  the 
synovial  membranes,  commonly  partici- 
pates in  the  diseases  of  these  structures, 
and  is  either  simply  cedematous,  or,  in  se- 
vere cases,  becomes  the  seat  of  abscess  or 
permeated  by  sinuses.  Acute  inflamma- 
tion, on  the  other  hand,  not  unfrequently 
attacks  the  areolar  tissue  in  the  neighbor- 
hood of  joints,  as  the  result  of  blows  or 
contusions,  of  wounds,'  or  of  erysipelas. 
It  occurs,  too,  in  many  cases  as  a  second- 
ary consequence  of  inflammation  of  the 
synovial  bursse.  The  inflammatory  action 
frequently  runs  high,  and  there  is  much 
constitutional  as  well  as  local  disturbance. 
The  swelling  is  considerable,  the  part  is 
hot  and  tender,  the  skin  reddened,  and 
any  movement  of  the  part,  including  the 
articulation,  is  attended  with  pain.  There 
is  usually  much  tendency  to  suppurate, 
and  when  the  synovial  bursa?  are  impli- 
cated, matter  forms  rapidly  and  in  consid- 
erable quantity,  presenting  some  resem- 
blance to  acute  abscess  of  the  articular 
cavity.  The  diagnosis,  however,  between 
this  affection  and  disease  originating 
within  the  joint,  is  not  difficult.  The  ra- 
pidity with  which  the  symptoms  have 
come  on  distinguish  it  from  disease  of 
the  bones ;  whilst  the  position  of  the 
swelling,  which  extends  over  and  conceals 
the  osseous  prominences,  prevents  it  from 
being  confounded  with  synovitis.  By 
careful  manipulation,  too,  it  will  be  found 
that  the  joint  itself  may  be  handled  with- 
out producing  pain,  provided  that  no 
pressure  or  tension  is  exercised  upon  the 
inflamed  parts  around.  This  kind  of  in- 
flammation is  not  uncommon  in  delicate 
or  strumous  children,  in  whom  it  is  very 
apt  to  involve  the  articulation,  unless 
great  care  is  taken.  The  knee  and  the 
shoulder  are  the  two  situations,  perhaps, 
in  which  the  affection  is  most  frequently 
seen. 

The  treatment  in  these  cases  is  suffi- 
ciently obvious.  The  limb  must  be  kept 
at  perfect  rest ;  poultices  and  fomenta- 
tions applied  ;  and  if  matter  forms,  early 
and  free  incisions  should  be  made  for  the 
purpose  of  evacuating  it,  lest  the  pus 
should  find    its   way  into    the  synovial 


cavity,  and  the  case  become  one  of  seri- 
ous consequence,  resolving  itself,  in  fact, 
into  acute  suppuration  of  a  joint.  The 
incisions,  though  free,  should  not,  of 
course,  be  so  deep  as  to  open  the  articula- 
tion, under  the  mistaken  idea  that  this  is 
already  implicated.  In  strumous  children 
the  general  health  has  to  be  sedulously 
attended  to,  and  care  taken  not  to  depress 
the  constitutional  powers. 

With  respect  to  the  affections  of  the 
adipose  tissue,  there  is  little  to  be  said  ; 
according  to  Rokitansky,  a  branching 
growth  of  fatty  tissue  is  occasionally  met 
with,  chiefly  in  the  knee-joint,  in  the  free 
part  or  in  the  duplicatures  ofi.be  synovial 
membrane,  corresponding  to  the  lipoma 
arborescens  of  J.  Miiller. 


Diseases  of  the  Synovial  Dursce. 

A  description  of  the  pathological  affec- 
tions to  which  the  synovial  bursse  are 
liable  will  be  found  in  the  essay  on  Af- 
fections of  the  Muscular  System, 
to  which  the  reader  is  referred.  The 
situation  of  the  subcutaneous  bursse,  at 
least  of  those  which  are  most  liable  to  dis- 
ease, is  well  known,  and  they  are  at  once 
so  accessible  to  examination,  and  the 
symptoms  attendant  on  their  morbid  con- 
ditions so  characteristic,  that  mistakes 
concerning  them  are  hardly  likely  to 
arise.  In  the  case  of  the  deep-seated 
bursse,  however,  this  is  by  no  means  so 
certain.  Their  diseases  simulate  to  a 
much  greater  extent  disease  of  the  neigh- 
boring joints,  and,  indeed,  frequently  lead 
directly  to  it ;  for  in  manyinstances  these 
bursse  are  continuous,  or  have  some  con- 
nection with  the  articular  synovial  mem- 
branes, so  that  direct  extension  of  inflam- 
mation may  occur  from  one  to  the  other. 
In  the  description,  therefore,  of  the  spe- 
cial characters  which  attach  to  the  dis- 
eases of  the  individual  joints,  I  shall  have 
occasion  again  to  refer  to  the  deep-seated 
bursse,  and  to  the  means  of  distinguish- 
ing their  affections  from  those  of  the 
articulations. 


Altered  conditions  of  the  Integuments  around 
the  Joints. 

The  diartbrodial  joints  are  intended  to 
allow  of  free  movements  of  the  bones 
which  enter  into  their  composition.  If 
these  movements  are  interfered  with,  the 
joint  is  truly  affected,  whether  the  seat  of 
the  obstruction  is  in  one  of  the  proper 
articular  structures,  or  has  only  an  indi- 
rect connection  with  them.  Whenever 
the  integuments  have  been  extensively 
destroyed  around  a  joint,  the  resulting 
cicatrix,  and  the  accompanying  indura- 
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tion  of  the  subcutaneous  areolar  tissue, 
may  cause  the  articulation  to  be  partially 
or  almost  wholly  rigid.  The  cases  in 
which  this  usually  occurs  are  those  re- 
sulting from  extensive  burns ;  and  here 
too  we  often  find  a  limb  rendered  useless, 
and  hideous  deformity  produced,  by  the 
original  extent  of  the  injury,  or  by  the 
want  of  proper  forethought  during  the 
healing  process.  In  the  essays  on  Burns 
and  on  Plastic  Surgery",  the  impor- 
tance of  considering  the  position  to  be 
chosen  for  the  limb,  when  the  burn  has 
invaded  the  circumference  of  an  articula- 
tion, has  been  pointed  out,  as  well  as  the 
best  means  to  be  adopted  for  preventing 
injurious  contraction  at  the  time,  or 
for  remedying  it  if  it  has  unfortunate- 
ly occurred.  I  have  thought  it  right, 
however,  not  entirely  to  omit  in  this 
essay  any  allusion  to  the  fact  that  a 
natural  condition  of  the  surrounding  in- 
teguments is  of  importance  to  the  integ- 
rity of  the  joint. 


Ankylosis. 

A  want  of  precision  occasionally  at- 
taches to  the  sense  in  which  the  term  an^ 
kylosis  is  used.     Originally,  as  the  word  - 

Fig.  669. 


Section  of  a  hip,  presenting  complete  bony  anky- 
losis of  the  ilium  and  femur.  (From  a  preparation  in 
the  Museum  of  St.  George's  Hospital.) 

itself  implies,  it  was  applied  solely  to  joints 
which  had  become  fixed  in  an  angular  or 
bent  position  ;  rigidity  when  the  limb  was 


straight  receiving  another  designation 
(6p66xwXov).  The  position  which  the  limb 
has  assumed  is  no  longer  specially  desig- 
nated, but  we  speak  at  the  present  day, 
somewhat  clumsily  it  is  true,  of  ankylo- 
sis as  being  true  or  false ;  the  latter,  at 
an}*  rate,  having  a  somewhat  vague  sig- 
nification in  the  minds  of  many  authors. 
By  true  ankylosis  (synostosis)  is  meant 
actual  osseous  union  of  the  contiguous 
bones.  This  implies,  in  most  cases,  de- 
struction of  the  entire  joint,  and  consti- 
tutes a  further  or  final  stage  of  the  process 
of  junction  by  fibrous  tissue,  which  has 
been  described  in  previous  sections,  and 
which  forms  one  variety  of  false  anky- 
losis. A  form  of  osseous  ankylosis, 
moreover,  is  sometimes  met  with  in 
which  the  new  bone  is  placed  outside  the 
articulation.  This  variety  is  most  com- 
mon in  the  spine,  which  occasionally 
presents  superficial  bridge-like  bony  pro- 
cesses extending  from  one  vertebra  to 
another,  or  even  forming  a  kind  of  os- 
seous sheath  enclosing  several  vertebrae. 

False  ankylosis  may  be  intra-capsular, 
when  it  signifies  a  junction  of  the  articu- 
lar surfaces  of  the  contiguous  bones  by  a 
comparatively  soft  or  membranous  tissue 
(the  joint-cavity  being  partially  or  com- 
pletely destroyed),  or  it  may  be  extra- 
capsular, the  union  of  the  bones  in  this  case 
depending  on  adhesions  around  the  articu- 
lation, with  thickening  and  induration  of 
the  capsular  or  ligamentous  tissues  in  that 
situation.  The  latter,  or  extra-capsular 
false  ankylosis,  usually  accompanies  the 
former ;  but  it  may  exist  alone,  as  was 
seen  in  a  case  related  by  M.  Bonnet, 
where  the  articulation  was  completely 
fixed  even  when  section  of  all  the  mus- 
cles around  had  been  performed  after 
death,  whilst  the  interior  of  the  joint  was 
found  to  be  perfectly  healthy,  the  anky- 
losis resulting  from  the  presence  of  an 
enormous  mass  of  fibrous  tissue  in  the 
ham,  uniting  the  femur  to  the  tibia.1  Im- 
paired mobility  of  the  joints  may  result, 
no  doubt,  from  other  causes.  In  chronic 
osteo-arthritis,  for  instance,  the  shape  of 
the  articular  surfaces  is  altered,  or  bony 
vegetations  are  formed  around  them, 
which  mechanically  impede  or  arrest 
motion.  The  joint  ma}*  be  crippled  by 
the  contraction  of  cicatrices  after  in- 
juries or  diseases  affecting  the  integu- 
ments and  contiguous  tissues.  Muscular 
retraction,  too  (so  often  present  in  and 
complicating  ankylosis),  may  alone  in- 
terfere with  freedom  of  movement.  These 
cases,  however,  maybe  termed  *' articular 
rigidity,"  rather  than  ankylosis. 

Ankylosis  is  occasionally  seen  in  ad- 
vanced life  affecting  some  of  the  minor 

1  Bonnet,  Sur  lea   Maladies  des  Articula- 
tions, tome  i.,  p.  130. 
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joints  without  the  existence  of  much 
obvious  cause  to  account  for  its  presence. 
As  a  rule,  however,  ankylosis,  whether 
true  or  false,  results  from  inflammation, 
common  or  specific,  which  has  affected  a 
joint,  and  produced  a  certain  amount  of 
destruction  of  the  parts,  followed  subse- 
quently by  reparative  action.  In  the 
majority  of  joints  there  is  little  difficulty 
in  determining  the  fact  that  motion  is  at 
least  impaired,  if  not  altogether  lost.  In 
the  hip  and  shoulder,  however,  it  is  neces- 
sary to  be  careful  that  increased  mobility  of 
the  pelvis  (especially  noticed  in  children) 
or  of  the  scapula  is  not  mistaken  for  ac- 
tion of  the  articulation.  The  determina- 
tion of  the  exact  cause  of  the  rigidity  is 
not  always  easy.  In  chronic  osteoarthri- 
tis, irregular  osseous  processes  may,  per- 
haps, be  felt,  and  the  character  of  the 
deformity  will  assist  in  the  diagnosis. 
When  retraction  of  the  muscles  is  the 
sole  or  principal  cause  of  the  impaired 
mobility,  the  tendons  may  be  felt  rigid 
beneath  the  skin.  If  the  areolar  tissue 
around  the  entire  joint  or  at  one  part  of 
it  is  indurated,  inextensible,  and  traversed 
by  sinuses,  we  may  suspect  that  the  extra- 
capsular form  of  false  ankylosis  is  not 
entirely  absent.  If  some  degree  of  mo- 
tion, however  slight,  can  be  given  to  the 
joint,  we  know  that  true  or  osseous  anky- 
losis is  not  present ;  although  the  con- 
verse of  this  is  not  equally  certain,  for  in 
false  ankylosis  the  firmness  of  union 
may  be  so  great  as  to  render  it  difficult  to 
detect  any  motion,  even  when  muscular 
opposition  is  removed  by  means  of  chlo- 
roform [or  ether]. 

Treatment. — It  has  been  already  ex- 
plained that  a  time  may  come  in  the  pro- 
gress of  articular  disease  when  it  is  neces- 
sary to  exercise  the  joint ;  when  passive 
motion  must  be  had  recourse  to,  and  fric- 
tion in  its  various  forms  assiduously 
employed.  These  measures  constitute 
what  may  be  termed  the ,  preventive 
treatment  of  ankylosis.  Supposing  that 
they  have  not  been  adopted,  or  have  been 
inadmissible,  and  ankylosis  has'  actually 
taken  place,  the  treatment  will  depend 
greatly  on  the  position  in  which  the  limb 
has  become,  or  is  becoming,  rigid.  If  the 
position  is  suitable,  in  true  ankylosis 
(synostosis),  so  slight  an  amount  of  fur- 
ther improvement  can  be  hoped  for,  that 
no  interference  will  probably  be  attempt- 
ed. In  false  or  fibrous  ankylosis,  on  the 
other  hand,  if  the  case  is  seen  at  a  suffi- 
ciently early  period,  the  general  plan  of 
what  was  termed  preventive  treatment 
may  usually  be  employed  with  safety  to 
prevent  soft  union  from  becoming  osseous, 
and  also  to  increase  such  mobility  as  may 
be  present,  by  stretching  the  soft  uniting 
structures,  and  so  adding  to  the  useful- 
ness of  the  limb. 


Unfortunately  it  too  often  happens, 
from  ignorance  or  carelessness  on  the  part 
of  the  patient  or  his  friends,  possibly  even 
in  a  very  few  cases,  from  remissness  on  the 
part  of  the  surgeon  in  not  sufficiently 
guarding  against  malposition  in  joint-dis- 
ease, or  from  his  hesitating  to  correct  it 
at  its  commencement,  when  simply  de- 
pendent on  muscular  spasm,  that  the 
joint  may  have  become  ankylosed  in  the 
original  sense  of  the  word,  or  at  least  in  a 
faulty  position,  for  the  same  position  is 
not  of  equal  use  in  all  articulations,  or 
even  in  all  classes  of  persons  ;  in  certain 
trades,  for  instance,  a  special  position  is 
often  desirable.  Early  treatment,  then, 
is  necessary,  if  the  limb  is  to  be  render- 
ed serviceable,  instead  of  becoming  sim- 
ply an  incumbrance.  Supposing  the  case 
to  be  one  of  false  ankylosis,  the  first 
thing  to  be  done  is,  to  place  the  limb  in 
that  position  in  which  it  may  be  employed 
to  the  greatest  advantage,  and  subse- 
quently, when  inflammation  has  subsided, 
to  increase  the  mobility  of  the  joint,  if 
any  increase  is  considered  possible.  The 
means  at  our  disposal  for  the  purpose  of 
relieving  the  deformity  have  been  aug- 
mented by  modern  discoveries  :  by  the 
employment  of  chloroform  we  annihilate 
pain,  and  get  rid  of  the  active  muscular 
contraction  which  would  greatly  impede 
our  efforts  ;  and  by  means  of  subcuta- 
neous surgery  we  are  furnished  with  a 
safe  and  ready  method  of  overcoming  the 
passive  or  permanently  rigid  state  into 
which  some  of  the  muscles  are  likely  to 
have  fallen  ;  a  state  which  adds  mate- 
rially to  the  resistance  offered  by  the 
joint. 

The  replacement  may  be  immediate  or 
gradual.  In  a  large  number  of  cases, 
where  the  required  amount  of  alteration 
is  not  very  considerable,  the  immediate 
process  is  preferable,  the  chance  of  mis- 
chief arising  in  consequence  of  the  sud- 
den change  from  a  position  which  may 
have  lasted  for  a  length  of  time,  not  being 
very  great  if  the  operation  is  properly 
performed,  and  the  after-treatment  care- 
ful and  judicious.  In  many  instances, 
however,  the  restoration  of  shape  can  be 
better  effected  gradually  or  painlessly  by 
simple  mechanical  contrivances  carefully 
adapted  to  the  individual  joint,  and  in 
such  cases  this  plan  of  treatment  may 
properly  be  adopted.  (See  the  essay  on 
Orthopaedic  Surgery.  )  If  immediate 
reduction  is  determined  on,  it  is  desirable 
that  the  surgeon  should  have  a  clear  no- 
tion of  what  he  is  about  to  do  ;  that  he 
should  have  determined  the  position  to  be 
chosen,  and  calculated  the  obstacles  to  be 
overcome.  The  key  to  success  in  the  pro- 
cess of  immediate  replacement  consists  in 
the  previous  manipulation.  When  the 
patient  is  placed  under  chloroform,  there- 
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fore,  the  movements  for  the  purpose  of 
breaking  down  the  adhesions  which  have 
formed  should  be  properly  adapted  to  fulfil 
their  purpose.  Instead  of  applying  the 
force  employed  simply  in  oue  direction, 
by  attempting  at  once  to  straighten  the 
limb,  the  first  process  is  to  move  the 
joint  in  every  sense  so  as  to  render  it  as 
supple  as  possible.  Accordingly  the  limb 
is  to  be  alternately  flexed  and  extended 
(or,  it  may  be,  abducted  and  atlducted 
likewise)  steadily  and  gradually  with 
somewhat  increasing  force,  till  as  much 
as  possible  of  the  natural  extent  of  mo- 
tion is  obtained.  When  the  adhesions 
are  sufficiently  broken  down,  the  limb 
may  then  be  placed,  by  appropriate  trac- 
tion and  pressure,  in  a  proper  position, 
and  secured  on  a  splint. 

Many  cases  of  ankylosis,  it  was  stated, 
are  complicated  by  the  existence  of  mus- 
cular retraction,  which  prevents  the 
necessary  movements  for  the  relief  of  the 
ankylosis.  If  the  existence  of  this  re- 
traction is  evident,  the  muscles  may  be 
divided  subcutaneously  a  few  days  before 
the  main  operation.  It  may  happen, 
however,  that  a  retracted  condition  of 
one  or  more  muscles  only  becomes  evi- 
dent during  the  manipulation  under  chlo- 
roform. One  of  two  courses  may  then 
be  adopted.  Having  restored  as  much 
motion  as  possible  to  the  joint,  tenotomy 
may  be  practised  on  the  opposing  mus- 
cles, and  the  remainder  of  the  operation 
suspended  till  the  wounds  have  entirely 
healed.  Or,  as  M.  Bonnet  recommends, 
after  subcutaneous  section  has  been  prac- 
tised, the  movements  may  be  persevered 
in  till  restoration  of  the  articular  func- 
tions is  effected  to  the  greatest  practica- 
ble extent.  If  the  latter  plan  is  adopted, 
a  very  long  but  fine  tenotomy -knife  should 
be  employed,  and  the  integuments  punc- 
tured at  a  considerable  distance  from  the 
point  of  section  of  the  muscle,  to  avoid  if 
possible  the  risk  attendant  on  the  admis- 
sion of  air  to  the  cut  surface  during  the 
movements  which  are  being  performed. 

As  the  effects  of  chloroform  pass  off, 
the  pain  which  is  experienced  may  be 
expected  to  be  severe  for  some  hours,  but 
speedily  subsides,  without  the  develop- 
ment, usually,  of  any  very  severe  inflam- 
matory symptoms.  Constant  irrigation 
of  the  joint  may  be  practised  for  the  first 
day  or  two  in  the  manner  described  in  a 
preceding  section,  the  limb  being  effectu- 
ally secured  on  an  open  splint  (the  plan  I 
usually  adopted  at  the  Hospital  for  Sick 
Children) ;  or  the  whole  limb  may  be 
wrapped  in  cotton  wool,  and  the  bandage 
at  once  starched,  as  recommended  by 
Bonnet.  When  the  proper  direction  has 
been  restored  to  the  ankylosed  limb,  and 
any  inflammatory  symptoms  produced  by 
the  force  employed  have   subsided,  it  is 


time,  if  the  case  is  one  which  allows  of 
any  hope  of  success,  to  adopt  such  meas- 
ures as  may  tend  to  develop  renewed 
mobility  of  the  joints.  For  this  purpose, 
baths  and  friction  may  be  employed,  and 
steady  and  judicious  passive  motion  had 
recourse  to,  which  may  be  performed  by 
the  hand  (usually  sufficient  in  the  child) ; 
or  still  better,  in  the  adult,  by  various 
mechanical  contrivances,  which  could 
hardly  be  understood  from  any  verbal  de- 
scription. 

In  estimating  the  chances  of  success 
from  these  proceedings,  the  age  of  the 
patient  and  the  duration  of  the  lesion  are 
mainly  to  be  considered.  In  youth,  and 
especially  in  childhood,  at  an  age,  that  is, 
under  sixteen,  assuming  the  constitu- 
tional condition  to  be  good,  the  results 
are  usually  favorable.  In  middle  life, 
there  is  still  a  fair  hope  of  success,  or  at' 
least  of  much  improvement.  Beyond  this 
period,  however,  and  as  advanced  age  is 
attained,  the  chances  are  much  dimin- 
ished ;  and  if  the  lesion  is  of  old  standing, 
if  the  adhesions  have  acquired  great 
solidity,  or  if  the  ankylosis  is  compli- 
cated with  other  local  mischief,  not  much 
hope  of  benefit  can  fairly  be  entertained. 

When  the  ankylosis  is  osseous,  the 
means  already  spoken  of  are  obviously 
inapplicable.  Supposing  the  position  in 
which  the  ankylosis  has  occurred  to  be 
inconvenient,  it  has  been  proposed  by 
Dr.  Barton,  of  Philadelphia,  to  remove  a 
wedge-shaped  portion  of  the  bone  from 
the  projecting  surface  of  the  angle  formed 
by  the  limb  ;  the  extent  of  the  broad  part 
of  the  wedge  varying,  of  course,  with  the 
amount  of  the  deformity.  When  this 
osseous  wedge  has  been  removed,  either 
from  the  ankylosed  part  itself,  or  a  little 
above  or  below  this  point,  as  may  be  con- 
sidered expedient,  the  remaining  thick- 
ness of  the  bone  is  fractured,  and  the  two 
surfaces  brought  together  so  as  to  redress 
the  angular  deformity  previously  exist- 
ing.1 

Finally,  cases  of  ankylosis  are  some- 
times met  with  in  which  the  limb  is  not 
merely  useless,  but  an  incumbrance, 
whilst  the  continuance  of  disease  in  the 
bones,  or  the  existence  of  other  complica- 
tions affecting  the  surrounding  structures, 
prevents  replacement  from  being  effected. 
It  may  then  become  expedient  to  remove 
the  diseased  joint,  or  even  the  entire  limb. 
The  propriety  of  such  operations  must 
obviously  depend  upon  the  merits  or 
peculiarities  of  each  individual  case. 

[Forcible  motion  is  useful  not  only  in 
joints  absolutely  stiff  from  fibrous  adhe- 

1  See  also  the  essay  on  Orthopedic  Sur- 
gery, in  this  volume,  for  an  account  of  a  less 
severe  form  of  operation  recently  introduced 
by  Professor  Gross. 
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sions,  but  also  where  some  motion,  is 
possible,  limited  by  single  or  partial  ad- 
hesions. For  the  recognition  of  partial 
adhesions,  according  to  Wharton  Hood, 
two  indications  are  sufficient,  viz.,  a 
slight  degree  of  mobility  checked  by  pain, 
and  accompanied  by  a  spot  tender  on 
pressure.  In  such  cases  a  quick  forci- 
ble movement  sufficient  to  rupture  the 
adhesions  is  beneficial,  while  insufficient 
attempts  at  forcible  movements  are  in- 
jurious, exciting  irritation,  without  re- 
moving the  source  of  the  pain.  The 
method  used  by  Mr.  Hutton,  one  of  the 
most  celebrated  of  "bone  setters,"  was, 
according  to  Mr.  Hood,  as  follows  :  After 
thorough  examination  to  determine  that 
no  active  inflammation  was  present,  a 
spot  tender  on  pressure,  usually  on  the 
inner  side  of  the  joint,  was  found.  The 
limb  was  seized,  pressure  made  upon  the 
tender  spot  with  the  thumb  of  one  hand, 
and  the  limb  forcibly  flexed,  or  flexed  and 
extended,  abducted  and  adducted.  The 
direction  of  movement  should  depend 
upon  the  direction  of  resistance.  Pulling 
the  limb  is  of  little  use  in  breaking  up  these 
adhesions,  according  to  Mr.  Hutton,  but  a 
rotation  or  twist  appeared  to  be  of  service. 

The  affections  in  which  these  manipu- 
lations are  of  use,  are  in  joints  stiff  after 
a  sprain,  or  after  immobilization  in  frac- 
tures near  a  joint,  joints  affected  by  the 
results  of  too  long  continued  rest,  or  the 
adhesions  of  periarticular  inflammation, 
or  hysterical  joints.1 

Koch  reported  before  the  seventh  Con- 
gress of  German  Surgeons  a  hypersethesia 
of  the  joints,  characterized  by  great  pain 
on  moving  the  joints,  but  without  ana- 
tomical lesion  in  the  articulations.  This 
he  showed  by  experiments  follows  certain 
injuries  to  the  spinal  cord,  which  may 
develop  not  only  a  hyperesthesia  of  the 
skin,  but  also  of  the  fascia?,  periosteum, 
and  joints.  This  followed  also  injury  in- 
volving the  lateral  cerebellar  cords,  but 
not  injuries  to  the  great  nerve-trunks. 

In  these  cases  powerful  electrical  irrita- 
tion of  the  skin  relieved  the  pain,  but  did 
not  effect  a  cure.  Narcotics  were  of  no 
use.2] 

Articular  Neuralgia. 

We  frequently  meet  with  cases  where 
pains  are  experienced  in  the  joints  with- 

['  Bone  Setting.  Wharton  Hood,  London, 
McMillan  &  Co.,  1871  ;  Med.  Times  and  Gaz., 
April  17,  1880.] 

[2  London  Med.  Record,  May  15,  1878,  p. 
222  ;  see  also  Shaffer,  The  Hysterical  Element 
i     in  Orthopaedic  Surgery,  New  York,  Putnam, 
1880  ;  Jacobi,  Am.  Journal  Obstetrics,  June, 
i     1876,  p.  218  ;   Paget,  Nervous  Mimicry,  Lan- 
cet, Nov.  11,  1873,  p.  619  ;  Neurosis  of  Joints, 
Berl.  Klin.  Wocli.,  1874,  No.  26.] 
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!  out  any  appreciable  material  lesion  to 
|  account  for  them.  In  many  instances 
I  these  are  termed,  and  no  doubt  correctly, 
rheumatic  or  gouty  pains,  for  these  two 
conditions  may  have  manifested  them- 
selves unquestionably  in  other  articula- 
tions, or  may  ultimately  appear  in  those 
which  have  been  the  seat  of  the  erratic 
suffering.  Occasionally  pain  gives  a  brief 
warning  of  mischief  about  to  be  developed, 
which  it  precedes  only  by  a  short  time.  In 
the  pysemic  condition,  for  instance,  a 
sharp  pain  may  be  felt  in  some  joint,  and 
though  no  other  sign  of  diseased  action  is 
present,  we  are  led  to  expect  -the  forma- 
tion of  matter  in  this  situation,  and  the 
progress  of  events  commonly  justifies  our 
apprehensions. 

The  pain  may  have  a  local  origin,  in- 
dependent of  any  disturbance  in  the  joint 
in  which  it  is  experienced.  The  pressure 
of  a  tumor  on  some  nervous  trunk  may 
give  rise  to  suffering  referred  to  its  articu- 
lar branches  ;  and  all  surgeons  are  familiar 
with  the  fact,  that  pain  in  the  knee  is  one 
symptom  of  disease  within  the  hip,  and 
yet  this  sympathetic  affection  may  so 
mask  the  original  disease,  that  I  have  fre- 
quently had  children  with  diseased  hip 
brought  to  me,  in  whom  blisters  or  other 
local  remedies  had  been  applied  to  the 
knee,  under  the  idea  that  it  was  the  seat 
of  mischief. 

Unquestionably,  however,  the  majority 
of  these  cases  are  dependent  on  that  ab- 
normal condition  of  the  nervous  functions 
which  is  termed  hysterical.  The  condi- 
tion, indeed,  is  not  absolutely  confined  to 
the  female  sex,  as  the  original  signification 
of  the  term  would  imply  (latspu,  womb), 
for  it  may  occasionally  be  met  with  in 
males,  though  far  less  frequently  than  in 
the  other  sex.  When  this  morbid  condi- 
tion of  the  nervous  system  prevails,  a 
local  direction  is  often  given  to  the  per- 
verted sensibility,  by  some  accidental 
concentration  of  the  "attention"  on  the 
part.  The  physiological  effects  of  undue 
"attention"  on  organs  are  of  great  in- 
terest, and  serve  to  explain  many  curious 
phenomena  exhibited  in  certain  disturbed 
conditions  of  the  nerve-centres,  which 
may  be  induced  artificially,  as  in  hypno- 
tism, or  arise  from  less  obvious  internal 
causes,  as  in  hypochondriasis.  I  am  un- 
able in  this  essay  to  devote  more  space  to 
this  subject,  but  must  confine  myself  to  a 
simple  notice  of  the  effects  which  may  be 
produced  by  involuntary  or  automatic 
"attention."  A  woman  is  brought  into 
close  relation  with  some  one  suffering  from 
cancer  of  the  breast ;  the  attention  is  di- 
rected involuntarily  to  the  corresponding 
organ  in  herself;  the  part  becomes  pain- 
ful, swelling  even  occurs,  and  what  is 
termed  neuralgia  of  the  breast  is  set  up. 
A  case  is  related  of  a  gentleman  who  lost 
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an  intimate  friend  from  cancer  of  the 
oesophagus  :  the  sufferings  which  he  'wit- 
nessed made  a  strong  impression  upon  his 
mind  ;  he  began  himself  to  experience 
difficulty  of  swallowing,  and  ultimately 
died  from  the  effects  of  spasmodic  dys- 
phagia. 

In  hysteria,  when  the  attention  has 
been  fixed  on  an  articulation  from  mental 
or  from  emotional  causes,  or  in  conse- 
quence of  some  slight  injury,  symptoms 
which  might  be  supposed  to  indicate  struc- 
tural disease  of  the  joint  are  apt  to  show 
themselves.  There  is  great  pain;  pain 
out  of  proportion  to  the  other  symptoms, 
and  frequently  extending  over  a  large 
surface,  but  often  suspended  if  the  atten- 
tion is  diverted,  and  completely  absent 
during  sleep,  which  may  be  prolonged  and 
sound.  The  tenderness  is  also  exaggerated, 
and  usually  greater  in  the  integuments 
than  in  the  deeper  structures  ;  it  is  little 
felt,  too,  on  firm  pressure  on  the  articular 
surfaces  effected  from  a  distance.  There 
is  sometimes  a  slight  amount  of  swelling, 
which  is  diffused  in  the  external  areolar 
tissue,  and  arises  from  a  turgid  condition 
of  the  small  vessels,  or  from  increased 
effusion  into  the  areolar  interspaces.  On 
handling  the  part,  fine  crepitation  is  often 
felt,  evidently  situated  near  the  surface, 
and  differing  essentially  from  the  grating 
or  crackling  which  may  be  attendant  on 
removal  of  the  cartilages.  Frequently 
convulsive  or  spasmodic  action  of  the  mus- 
cles is  induced  by  any  attempt  to  bend  or 
straighten  the  joint ;  or  sometimes  there 
is  a  more  permanent  rigidity,  by  which  the 
limb  is  fixed  in  some  improper  position. 
When  volition  is  suspended,  however,  the 
rigidity  and  the  spasm  are  suspended 
likewise.  General  symptoms  indicating 
hysteria  are  often  present ;  in  many  cases 
there  is  habitual  coldness  of  the  extremi- 
ties, with  other  evidence  of  weak  circula- 
tion ;  but  articular  neuralgia  is  sometimes 
seen  in  stout  and  florid  girls.  Some  ir- 
regularity of  the  menstrual  functions  is 
usually  present. 

The  diagnosis  in  these  cases  is  generally 
not  difficult,  for  it  is  commonly  easy  to 
detect  symptoms  which  unequivocally 
vary  from  those  which  would  be  induced 
by  true  structural  disease.  It  may  be 
mentioned,  however,  that  in  old  cases  the 
patient  may  have  acquired  so  much  in- 
formation regarding  the  symptoms  which 
ought  to  be  present,  that  less  chance  is 
afforded  to  the  surgeon  of  detecting  any 
palpable  inconsistency.  Where  any  doubt 
exists  as  to  the  true  character  of  the  af- 
fection, time  should  be  taken  before  a 
positive  opinion  is  pronounced  ;  a  careful 
examination,  too,  should  be  made,  to  de- 
tect and  remove  any  local  cause  of  ner- 
vous irritation  ;  for  these  sympathetic 
pains  may  be  maintained  by  disturbance 


of  parts  with  which  there  is  indirect  ner- 
vous communication,  and  relief  of  the 
one  will  be  followed  by  cessation  of  the 
other. 

The  general  principles  of  the  treatment 
have  been  laid  down  in  the  essay  on  Hys- 
teria. In  most  cases  tonics  and  antispas- 
modics are  beneficial.  Great  attention 
should  be  paid  to  the  due  action  of  the 
skin  and  liver ;  and  where  a  tendency  to 
periodicity  is  present,  quinine  is  of  marked 
service.  Change  of  air  and  occupation 
are  beneficial,  especially  residence  at  the 
seaside,  wrhere  salt-water  bathing,  general 
or  local,  can  be  easily  enjoyed.  The  pa- 
tient should  be  urged  and  encouraged  to 
use  the  articulation.  If  the  limb  is  con- 
tracted, and  any  attempt  at  restoring  the 
joint  to  its  natural  position  is  strongly  re- 
sisted, chloroform  may  be  had  recourse  to, 
and  the  part  maintained  afterwards  for  a 
short  time  on  a  splint,  with  advantage  ; 
but  exercise  of  the  joint  should  speedily 
be  enforced.  The  moral  treatment  to  be 
adopted  is  of  material  importance.  The 
attention  of  the  patient  must  especially 
be  directed  elsewhere,  every  effort  should 
be  made  to  cultivate  the  power  of  "self- 
control,"  and  healthy  occupation  given, 
if  possible,  to  the  mental  as  well  as  to  the 
bodily  functions.  A  judicious  mixture  of 
firmness  with  kindness  must  also  be  ex- 
hibited both  by  friends  and  surgeon,  and 
the  confidence  of  the  ( patient  acquired, 
which  can  never  be  done  if  any  form  of 
deception  is  had  recourse  to,  as  has  some- 
times been  recommended. 


Injuries  of  the  Joints. 

Wounds  of  Joints. 

The  joints  are  liable  to  various  and 
severe  injuries.  The  ligaments  and  other 
soft  parts  in  the  neighborhood  may  be 
strained  or  otherwise  damaged  ;  the  bones 
may  be  suddenly  forced  apart,  and  their 
natural  relation  to  each  other  altered  ;  or 
a  fracture  may  extend  into  and  impli- 
cate an  articulation.  These  injuries, 
however,  have  already  been  described, 
generally,  under  the  heads  of  Disloca- 
tion and  Fracture,  or,  as  they  affect 
the  individual  joints,  in  the  essays  which 
treat  of  injuries  in  the  different  regions. 
The  subject  of  ivounds  of  the  articulationi 
is  the  only  one  that  remains,  therefore, 
to  be  noticed  in  this  place. 

In  treating  of  wounds  of  the  joints,  I 
shall  confine  myself  to  those  in  which  the 
synovial  membrane  is  actually  penetrated, 
indicated  by  the  presence  in  the  blood  of 
thin  lines  or  streams  of  semi-transparent 
glairy  synovia.  The  wounds  may  be 
punctured,  incised,  or  contused.  The 
gravity  of  a  punctured   wound   is   influ- 
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euced  to  a  certain  extent  by  the  course 
which  it  takes,  as  well  as  by  the  nature  of 
the  instrument  with  which  it  is  inflicted. 
When  oblique  in  its  direction,  of  narrow 
dimensions,  and  made  with  a  sharp  clean 
weapon,  it  corresponds  to  the  wounds 
produced  in  subcutaneous  surgery,  and 
has  comparatively  little  tendency  to  give 
rise  to.  suppuration ;  a  direct  wound,  on 
the  other  hand,  even  of  the  same  size,  is 
more  prone  to  produce  serious  mischief, 
especially  if  it  is  made  with  a  blunt  or 
jagged  instrument.  To  a  certain  extent, 
the  same  observations  apply  to  incised 
wounds,  but  their  greater  dimensions 
much  increase  the  chance  of  the  admis- 
sion of  air,  and  of  the  supervention  of 
destructive  intiammation,  whatever  the 
direction  they  have  taken.  Contused 
wounds  of  a  joint  may  be  inflicted  from 
within  or  from  without.  The  former 
have  been  described  under  the  head  of 
Compound  Dislocation ;  the  latter  are 
produced  by  heavy  or  blunt  instruments, 
and  are  formidabfe  from"  the  injury  of  the 
soft  parts  they  involve,  and  the  conse- 
quent chance  of  mortification,  as  well  as 
from  the  inflammation  they  may  be  ex- 
pected to  induce. 

Under  favorable  circumstances,  the 
edges  of  an  incised  or  punctured  wound, 
if  maintained  in  perfect  apposition,  may 
unite  speedily  by  the  processes  described 
in  the  essay  on  Wounds,  and  the  articu- 
lation be  restored  to  a  sound  and  healthy 
condition.  When  the  wound  is  much 
contused,  the  edges  gaping,  or  when 
other  circumstances  are  not  favorable, 
severe  inflammation  takes  place,  suppura- 
tion rapidly  ensues,  and  destruction  of 
the  joint  may  be  expected  to  occur.  The 
mischief  may  not  even  be  confined  to  the 
articulation  ;  pysemia  may  be  established  ; 
or  the  patient  may  sink,  exhausted  by 
the  profuse  discharge,  and  the  fever  ex- 
cited by  the  local  irritation  ;  there  is  also 
a  risk  of  tetanus  making  its  appearance. 

The  causes  of  the  grave  character  of 
these  lesions  are  not,  perhaps,  difficult  of 
comprehension.  When  earl}'  union  does 
not  take  place,  and  repair  has  to  be 
effected  by  what  is  called  the  "second 
intention,"  suppuration  occurs;  but  the 
matter  is  formed  not  merely  at  the  di- 
vided surfaces,  as  in  ordinary  wounds, 
but  extends  to,  and  accumulates  in,  a 
large  and  often  intricate  synovial  cavity, 
which  does  not  communicate  freely  with 
the  surface,  but  allows  of  burrowing  and 
confinement  of  the  pus,  and  so  favors  its 
decomposition,  with  the  consequent  con- 
stitutional disturbances.  The  structure 
of  some  of  the  tissues  which  form  the 
walls  of  the  cavity  is  also  most  unfavor- 
i  able  when  suppuration  has  occurred  ;  in- 
stead of  being  vascular  and  full  of  life, 
soft  and  able  to  approximate  and  contract, 


the  cartilaginous  surfaces  in  the  joints 
are  unyielding,  and  so  low  in  their  vitality 
as  to  be  little  capable  of  efforts  at  repara- 
tive action ;  even  when  the  cartilages 
disappear,  the  osseous  structures  which 
are  exposed  are  themselves  far  less  adapted 
for  the  process  of  granulation  than  the 
softer  tissues,  and  obliteration  of  the  pus- 
forming  cavity  becomes  a  slow  and  tedi- 
ous process,  often  interrupted  by  local  or 
constitutional  mishaps.  Finally,  even  if 
repair  does  not  take  place,  it  has  been 
effected  at  the  expense  of  the  functions  of 
the  part ;  for  union  of  the  opposing  surfaces 
of  an  articulation  involves  ankylosis,  and 
consequent  loss  of  mobility— the  purpose 
for  which  the  joint  was  constructed. 

When  a  wound  exists  in  the  neighbor- 
hood of  an  articulation,  it  may  be  of  such 
|  a  size,  and  have  so  freely  exposed  the  in- 
terior of  the  joint,  that  no  doubt  can  exist 
as  to  its  extent.  In  certain  cases,  how- 
ever, it  is  not  always  easy  to  determine 
whether  the  synovial  membrane  has  been 
injured  or  has  remained  intact.  We  are 
guided  in  our  opinion  by  the  position  of 
the  wound,  its  direction,  the  degree  of 
penetration,  and  the  form  of  the  weapon. 
Our  diagnosis  may  be  assisted  by  the 
presence  in  the  flowing  blood  of  semi- 
transparent  glairy  synovia  in  thin  lines 
or  streams  ;  but  the  absence  of  synovia 
does  not  prove  that  the  articulation  is 
uninjured  (for  its  escape  may  be  pre- 
vented by  various  circumstances),  and 
its  presence  is  not  conclusive  in  favor  of 
injury,  for  the  fluid  ma}r  have  been  dis- 
charged from  a  synovial  bursa  or  from  a 
tendinous  sheath.  When  any  doubt  ex- 
ists, researches  with  a  probe  had  better 
be  avoided,  and  the  case  treated  at  first  as 
if  penetration  had  undoubtedly  occurred. 

The  dangers  attendant  on  a  wound  ex- 
tending into  an  articulation  are  influenced 
by  several  circumstances.  In  early  life 
such  wounds  are  usually  attended  with 
less  severity  of  symptoms  than  at  a  more 
advanced  age,  and  a  good  constitution  is 
more  likely  to  do  well  than  one  which  has 
been  broken  down  by  prolonged  debauch- 
ery. A  small  joint  will  escape  with  im- 
punity where  a  large  one  would  be  de- 
stroyed ;  and  even  if  the  articulation  is 
destroyed,  the  general  disturbance  may 
be  trifling.  The  upper  extremity  is  more 
favorably  situated  than  the  lower,  as  far 
as  the  chance  of  recover}7  is  concerned  ; 
and  finally,  a  wound  inflicted  with  a  sharp 
instrument  is  more  likely  to  unite  than 
one  which  has  been  attended  with  much 
violence  to  the  softer  tissues. 

In  managing  a  wound  of  a  joint,  it  be- 
comes evidently  of  the  highest  importance 
to  procure,  if  possible,  immediate  union, 
and  prevent  the  occurrence  or  check  the 
spread  of  inflammation.  Every  wound 
involves  a  tendency  to  inflammatory  ac- 
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tion  ;  but  the  smaller  the  amount  which 
is  excited,  and  the  more  complete  the 
absence  of  inflammatory  exudation,  the 
better  the  form  of  healing  which  occurs. 
The  size  of  the  wound,  and  the  degree  of 
violence  with  which  it  was  inflicted,  are 
elements  in  the  production  of  inflamma- 
tion over  which  we  have  no  control ;  a 
third  element  is  the  duration  or  amount 
of  exposure  to  the  atmosphere  ;  this  is 
within  our  reach,  and  the  importance 
which  has  long  been  attached  to  the 
prevention  of  access  of  air  to  a  wounded 
joint  is  fully  justified  on  theoretical  as 
well  as  on  practical  grounds. 

When  there  has  been  much  laceration 
and  contusion  of  the  soft  parts,  little  or 
no  chance  of  immediate  union  exists. 
For  the  description  of  the  management  of 
this  class  of  wounds,  however,  the  reader 
may  conveniently  be  referred  to  the  es- 
says which  treat  of  Gunshot  Wounds  and 
of  Compound  Dislocations  ;  for  contused 
wounds  of  joints  usually  fall  within  one 
or  other  of  these  two  categories.  In 
punctured  or  incised  wounds,  if  seen  at 
a  sufficiently  early  period,  the  treatment 
is  directed  to  procure  rapid  union,  and 
prevent  the  occurrence  of  inflammation, 
or  reduce  it  to  a  minimum.  For  this 
purpose,  we  retain  the  wounded  surfaces 
in  close  apposition,  and  adopt  such  mea- 
sures as  will  ensure  perfect  immobility  of 
the  joint,  whilst  we  exclude  all  exposure 
to  the  air.  If  any  foreign  or  detached 
body  is  present — a  piece  of  glass,  for  in- 
stance— it  is  carefully  removed,  and  the 
wound,  having  been  gently  cleaned  and 
thoroughly  washed  with  a  solution  of  car- 
bolic acid,  must  then  be  closed  effectually 
and  its  surfaces,  for  their  entire  depth, 
kept  in  close  and  steady  apposition.  [A 
description  of  the  treatment  of  wounds  of 
the  joints,  according  to  antiseptic  princi- 
ples, belongs  properly  to  the  subject  of 
Antiseptic  Surgery.  It  may  be  mentioned, 
however,  that  in  case  of  direct  opening 
into  a  joint,  it  is  essential  to  secure,  first, 
good  drainage  for  such  fluid  as  may  accu- 
mulate ;  and,  second,  to  prevent  putrefac- 
tion of  the  discharges  by  syringing  out 
the  cavity  with  antiseptic  fluid,  and  the 
application  of  an  antiseptic  dressing.] 
The  mode  of  effecting  this  must  vary ; 
where  only  a  small  puncture  exists,  it 
may  be  sufficient  to  apply  a  piece  of  lint, 
which  may  be  soaked  in  carbolic  oil  or 
blood,  or  covered  with  collodion ;  if  the 
wound  is  of  some  extent,  something  more 
is  required  ;  on  the  whole,  sutures  are 
preferable  to  adhesive  plasters,  being  less 
liable  to  be  disturbed,  and  admitting  of 
the  application  of  moisture  to  the  part ; 
the  twisted  suture  appears  to  be  the  most 
efficient,  as  it  maintains  the  divided  sur- 
faces in  contact  to  a  considerable  depth. 
The  wound  may  then  be  protected  from 


the  air  by  a  covering  of  stout  tin-foil,  pre- 
viously washed  with  the  solution  of  car- 
bolic acid,  and  nicely  adapted  to  the  sur- 
face, this  being  again  covered  by  a  rather 
larger  piece  of  lac  plaster  charged  with 
carbolic  acid,  and  a  fold  of  lint  dipped  in 
carbolized  oil  (as  described  by  Mr.  Lister) 
applied  over  the  plaster  and  renewed,  by 
being  moistened  with  the  oil,  once  at 
least  in  twenty-four  hours ;  the  under- 
dressings,  of  course,  not  being  interfered 
with  unless  it  becomes  absolutely  neces- 
sary to  do  so.  The  limb  must  be  care- 
fully secured  on  a  splint,  or  otherwise 
fixed  in  that  position  which  will  be  most 
advantageous  to  the  patient  should  rigid- 
ity ultimately  occur.  As  perfect  immo- 
bility is  of  the  greatest  importance,  the 
splint  must  be  carefully  selected,  so  as 
effectually  to  prevent  any  articular  move- 
ment. The  immediate  and  continued  ap- 
plication of  cold  to  the  part,  in  the  form 
of  irrigation  or  of  iced  water  in  vulcanized 
India-rubber  bags,  is  usually  attended 
with  great  advantage  in  preventing  or 
subduing  inflammation.  The  general 
treatment,  at  an  early  period,  should  be 
moderately  antiphlogistic,  without  per- 
manently lowering  the  strength,  great 
demands  on  which  may  be  expected 
should  events  take  an  unfavorable  direc- 
tion. Care  should  be  taken  not  to  disturb 
the  antiseptic  dressings  so  as  to  allow  the 
wound  to  be  unprotected  by  them,  and 
the  sutures  may  be  left  with  advantage 
for  many  days,  perhaps  a  week,  or  so  long 
as  there  is  any  hope  of  union  being  ob- 
tained, unless  their  removal  is  required 
to  give  exit  to  matter. 

In  spite  of  the  measures  adopted,  or  in 
consequence  of  the  case  coming  too  late 
under  treatment,  inflammation  may  run 
high  and  suppuration  occur.  When  mat- 
ter has  unquestionably  formed,  any  at- 
tempt at  union  is  abandoned,  and  free 
exit  afforded  to  the  pus,  either  by  enlarg- 
ing the  original  wound,  or,  if  necessary, 
by  making  free  incisions  in  a  more  de- 
pending position  ;  but  an  attempt  may 
still  be  made  to  arrest  decomposition  of 
the  matter  by  the  continued  use  of  anti- 
septic dressings.  The  further  progress  of 
the  case  does  not  differ  materially  from 
that  already  described  under  the  head  of 
Suppuration  in  Joints  (see  p.  242),  to 
which  the  reader  is  consequently  referred. 

[As  is  well  known,  dangerous  syrapf 
toms  frequently  follow  punctured  wrounds 
of  the  joints,  but  cases  are  sometimes  met 
where  wounds  of  this  character  heal  with- 
out trouble.  This  is  not  only  true  of 
lai'ge  openings  made  by  cuts  through  the 
ligamentum  patellar  with  an  axe  or  scythe, 
but  also  of  small  penetrating  wounds.1 

['  See  Alfred  Hosmer,  Boston  Medical  and 
Surgical  Journal,  April  17,  1S79.     Six  cases 
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How  frequently  evil  results  from 
wounds  to  the  joints  follow,  and  when 
immunity  from  surgical  fever  is  to  be  ex- 
pected, it  is  impossible  to  say. 

PirogofF  saw  in  the  Crimean  war  only 
three  recoveries  from  shot  wounds  of  the 
joints  after  suppuration  had  occurred. 

Bergmann,  in  the  late  Turko-Russian 
war,  out  of  fifty-nine  wounds  of  the  knee- 
joint  saved  thirty  under  a  non-antiseptic 
treatment.  Amputation  was,  however, 
necessary  in  two  of  them. 

The  results  of  injuries  to  the  large 
joints  during  the  war  of  the  Rebellion 
have  not  been  as  yet  published.  Out  of 
seventy-two  cases  of  gunshot  wounds 
penetrating  the  shoulder-joint,  without 
osseous  lesion,  six  died  (two  from  py- 
aemia), thirty-six  recovered  with  stiff 
joints,  thirty  were  returned  to  duty.  (Sur- 
gical History  of  the  War  of  the  Rebellion, 
Part  II.,  Surgical  Volume,  p.  502.) 

Pirogoff,  however,  met  with  five  recov- 
eries from  incised  wounds  of  joints  with- 
out suppuration1. 

For  exact  rules  of  treatment  in  joint 
diseases  we  must  wait  until  exact  diag- 
noses of  the  pathological  changes  can  be 
made.  It  is  manifest  that  a  chronic  syno- 
vitis, a  tuberculous  epiphyseal  osteitis, 
and  a  peri-articular  inflammation  should 
be  treated  at  their  earlier  stages  on  dif- 
ferent principles.  The  indications  for 
treatment  vary  also  in  the  different  joints 
according  to  their  anatomical  relations, 
whether  surrounded  by  powerful  muscles 
or  superficial ;  whether  needed  in  loco- 
motion or  not.  Certain  facts,  however, 
are  self-evident :  if  severe  pain  is  caused 
by  jarring  a  diseased  joint,  it  should  be 
protected  from  jar  ;  the  patient's  general 
condition  needs  in  a  chronic  affection 
lasting  through  years  all  influences  for 
improving  his  health,  of  which  the  most 
important  is  exercise  ;  motion  increasing 
a  synovial  inflammation  should  be  avoid- 
ed, as  well  as  a  long  disuse*  of  a  part 
whose  normal  condition  is  use.  Reflex 
muscular  contraction  is  an  indication  re- 
quiring in  certain  joints,  for  the  future 
usefulness  of  the  limb,  almost  as  careful 
treatment  as  the  original  lesion.  It  has 
been  a  practice  to  treat  all  diseases  of 
joints  as  fractures  would  be  treated ;  i.  e., 
by  complete  fixation  until  the  limb  is 
well,  forgetting  that  a  fracture  necessi- 
tating immobilization  for  a  year  would 

of  wounds  of  the  Knee-Joints.     For  results  of 
antiseptic  treatment  of  Wounds  of  Joints,  see 

i  Cheyne,  Brit.  Med.  Journal,  Nov.  29,  1880. 

i  Eleven  cases  Wounds  of  Joints  successfully 
treated,  and  twenty-one  cases  of  successful 
operation  on  Healthy  Joints  ;  Wolberg,  Berl. 
Klin.  Wochenschr.,   No.  47,   Nov.  22,   1SS0, 

ftp.  668.] 

['  Wolberg,  loc.  cit.] 


secondarily  cause  nearly  as  much  useless- 
ness  resulting  from  treatment  as  that 
made  by  the  original  break. 

Verneuil  recently  expressed  his  opinion 
that  absolute  rest  in  itself  never  gives 
rise  to  false  ankylosis,  and  that  the  stiff- 
ness following  fixation  is  not  the  result  of 
changes  in  .the  joint  caused  by  the  want 
of  motion,  but  of  inflammation  checked 
eventually  by  rest,  but  not  until  certain 
changes  in  the  peri-articular  tissues  were 
brought  about.  Whether  firm  adhesions 
ever  follow  complete  fixation  or  not  may 
be  a  question  ;  but  it  is  certain  that  stiff- 
ness takes  place,  and  the  period  comes 
when  motion  is  essential  to  the  health  of 
the  joint.  The  problem  of  the  treatment 
of  chronic  joint-disease  consists  in  allow- 
ing protected  motion  when  the  activity  of 
the  arthritic  inflammation  does  not  de- 
mand absolute  fixation. 

The  benefit  derived  from  extension  in 
certain  joint  affections  has  been  variously 
explained.  It  has  been  regarded  as  a 
means  of,  1,  separating  the  diseased  bones 
of  a  joint ;  2,  of  overcoming  the  spasm  of 
the  muscles  around  the  joint ;  3,  of  fixing 
a  joint. 

In  certain  articulations  extension  cer- 
tainly separates  the  bones,  as  in  the  fin- 
ger-joints ;  in  others,  as  the  hip,  the 
bones  are  not  separated  by  any  force 
which  can  practically  be  applied  if  the 
capsule  is  in  a  normal  condition. 

Sehultze  found  that  the  immediate  ef- 
fect of  extension  on  a  joint,  both  knee 
and  hip,  filled  with  fluid,  was  an  increase 
in  the  interarticular  pressure.  After  ex- 
tension was  prolonged  for  a  while  (seven 
or  eight  days)  there  was  a  diminution, 
due  either  to  the  relaxation  of  the  liga- 
ments, or  to  an  absorption  of  the  fluid 
from  an  increase  of  the  interarticular 
pressure.1] 


PART  II. 


DISEASES  OF  INDIVIDUAL 
JOINTS. 

The  limited  space  at  my  disposal  re- 
quires that  any  observations  I  have  to 
offer  respecting  the  peculiarities  presented 

['  Deutsche  Archiv  f.  Chir.,  1877,  vii.,  p. 
76;  Revher,  Ibid.,  1873,  No.  iv.,  p.  26; 
Ranke,  Centralb.  f.  Chir.,  1875,  p.  609  ;  Mo- 
rosoff,  Archives  generales  de  Medecine,  1878, 
p.  718  ;  also  Boston  Medical  and  Surgical 
Journal,  Nov.  11,  1880  ;  Chicago  Med.  Journ., 
Jan.,  1878  ;  Stillman,  New  apparatus  for 
extension,  London  Med.  Rec,  Oct.  15,  1880, 
p.  395.] 
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by  disease  as  it  affects  individual  joints 
should  be  extremely  brief. 

Diseases  of  the  Hip. 

Lesions  of  the  hip  have  attracted  es- 
pecial attention  from  the  importance  of 
the  articulation  involved,  the  depth  at 
which  it  is  situated,  the  mass  of  soft  parts 
which  surround  it,  and  the  little  leverage 
afforded  by  its  upper  attachment  in  the 
pelvis.  At  the  same  time,  unfortunately, 
disease  of  this  joint  is  met  with  only  too 
frequently,  and  constitutes  one  of  the 
most  troublesome  lesions  to  which  the 
human  frame  is  liable. 

As  in  other  joints,  the  structures  in 
which  disease  for  the  most  part  com- 
mences are  the  synovial  membrane  and 
ligaments  and  the  articular  extremities  of 
the  bones.  Mr.  Aston  Key  was  of  opin- 
ion, from  the  amount  of  mischief  which 
is,  sometimes  found  in  the  ligamentum 
teres  at  an  early  period  of  the  disease, 
that  this  was  the  part  in  which  inflamma- 
tion usually  commences.  At  any  rate, 
there  is  reason  to  believe  that  the  liga- 
ments (including  the  capsule)  are  often 
among  the  earliest  structures  to  be  af- 
fected. 

Acute  arthritis  of  the  hip,  whether  oc- 
curring primarily,  or  in  the  course  of 
chronic  disease,  is  very  serious  and  often 
fatal.  The  symptoms  are  usually  unmis- 
takable, and  if  matter  forms,  as  is  often 
the  case,  it  should  be  evacuated  early, 
and  antiseptics  freely  used.  The  expe- 
diency of  amputation  or  excision  must  be 
judged  of  by  the  circumstances  attendant 
on  each  individual  case. 

Common  synovitis,  as  a  primary  affection, 
is  less  frequent  in  the  hip  than  in  the  su- 
perficial joints ;  though  when  it  occurs, 
its  symptoms  are  usually  severe,  and  the 
suffering  experienced  considerable. 

Morbus  coxarius;  strumous  synovitis  and 
osteitis. — The  disease  of  the  hip  which  is 
most  common,  and  which  is  so  often  met 
with  in  early  life,  is  chronic  or  strumous 
inflammation,  sometimes  commencing  in 
the  synovial  membrane  or  ligaments,  but 
frequently,  also,  in  the  articular  extremi- 
ties of  the  bones.  In  retaining  the  term 
strunvms,  however,  we  must  bear  in  mind 
that,  as  already  stated,  it  by  no  means 
follows  necessarily  that  there  is  a  special 
tendency  to  tubercular  deposit  in  the  joint 
or  in  any  other  part  of  the  body,  or  that 
such  general  cachexia  exists  as  will  pre- 
vent reparation  of  the  local  mischief.  If 
attention  to  the  general  health  is  desirable, 
attention  to  the  local  treatment  (especi- 
ally in  the  form  of  securing  the  joint  in  a 
most  perfect  state  of  rest),  is  indispensable, 
and  any  neglect  of  it  on  the  part  of  the 
surgeon  hardly  admits  of  excuse. 


It  is  of  great  importance  to  recognize 
chronic  hip-disease  as  early  as  possible, 
before  permanent  mischief  has  occurred. 
The  first  symptoms  to  be  noticed  are,  a 
slight  limp  in  walking,  with  disinclination 
to  bear  the  whole  weight  of  the  body  on 
one  particular  limb  ;  if  attention  is  now 
carefully  drawn  to  the  patient,  the  thigh 
will  probably  be  found  to  be  slightly 
flexed  on  the  abdomen,  and  a  certain 
amount  of  feverishness  may  be  noticed 
towards  evening,  after  a  day's  exercise, 
with  a  little  restlessness  during  the  night, 
accompanied,  perhaps,  with  slight  occa- 
sional twitches  or  jumps  of  the  thigh, 
which  will  usually  be  somewhat  flexed 
and  adducted  during  sleep.  If  a  careful 
examination  of  the  hip  is  now  made,  it 
will  be  found  to  be  held  a  little  stiff,  and 
some  pain  will  be  evinced  on  moving  the 
joint  or  on  pressing  the  articular  surfaces 
together,  either  directly  at  the  greater 
trochanter  or  front  of  the  joint,  or  indi- 
rectly through  the  foot. 

If  these  symptoms  are  not  attended  to, 
and  the  disease  proceeds  a  stage  further, 
the  lameness  becomes  very  marked,  the 
limb  will  be  found  apparently  altered  in 
length,  flattening  of  the  nates  will  be  de- 
tected on  examination,  and  very  decided 
pain  will  be  complained  of.  The  causes 
of  the  apparent  alteration  in  le-ngth  are 
mechanical.  The  thigh  is  flexed  on  the 
pelvis,  but  combined  with  this  flexion, 
which  is  very  seldom  simple,  are  two  prin- 
cipal deviations  ;  in  the  one  case  we  find 
inclination  and  rotation  outwards,  attended 
with  apparent  elongation  of  the  limb  ;  in 
the  other,  there  are  inclination  and  rota- 
tion inwards,  producing  apparent  shorten- 
ing. Now,  supposing  the  femur  to  be 
bent  at  an  angle  on  the  pelvis,  and  the 
foot  turned  out,  when  the  patient  tries  to 
stand  or  walk  the  weight  of  the  limb  has 
to  be  supported,  but  in  order  that  the  foot 
may  reach  the  ground,  that  side  of  the 
pelvis  is  depressed  and  advanced  in  front 
of  the  other  ;  in  this  way  the  limb  appears 
to  be  elongated.  In  the  opposite  condi- 
tion of  flexion  combined  with  adduction 
and  rotation  inwards,  the  corresponding 
side  of  the  pelvis,  for  a  similar  reason,  is 
raised  and  carried  backwards  ;  a  position 
which  involves  apparent  shortening  when 
an  attempt  is  made  to  place  the  limbs 
parallel  with  one  another.  The  position 
which  is  recommended  as  best  suited  for 
examination  is  that  in  which  the  trunk 
and  the  sound  limb  are  perfectly  straight ; 
the  nature  of  the  alteration,  as  it  affecSs 
the  diseased  side,  is  then  more  evident 
than  if  the  two  thighs  are  placed  parallel 

The  fixed  and  altered  direction  of  the  af- 
fected extremity  soon  entails  secondary 
deformity  in  other  parts,  especially  in  the 
spine.   When  the  thigh  is  fixed  at  an  angle 
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with  the  pelvis,  in  order  that  the  weight  of 
the  extremity  may  be  supported, the  pelvis 
itself  becomes  inclined  forwards  ;  to  com- 
pensate for  this  inclination  and  maintain 
the  balance  of  the  body,  the  vertebral 
column  is  strongly  curved,  producing  a 
deep  hollow  in  the  lumbar  region,  with 
corresponding  projection  of  the  abdomen 
anteriorly.  The  exact  nature  of  this 
secondary  deformity  is  readily  seen,  either 
in  the  recumbent  or  in  the  erect  posture,  on 
supporting  the  affected  limb  at  the  angle 
which  it  has  assumed,  when  the  pelvis  and 
spine  may  easily  be  restored  to  their  natu- 
ral direction.  Lateral  deviation  of  the 
spine  may  also  be  induced,  to  compensate 
for  the  lateral  inclination  or  twisting  of 
the  pelvis.  The  pelvis,  it  will  be  noticed, 
shifts  or  alters  its  position;  and,  indeed, 
increased  mobility  of  the  pelvic  articula- 
tions often  occurs  to  an  extraordinary  ex- 
tent, especially  in  the  later  stages  of  hip- 
disease,  when  recovery  is  taking  place, 
with  ankylosis  or  rigidity  of  the  hip  it- 
self. In  such  cases,  in  early  life,  the 
amount  of  motion  which  becomes  devel- 
oped at  the  sacro-  iliac  synchondrosis  and 
other  neighboring  joints  may  closely  imi- 
tate the  natural  mobility  of  the  hip,  and 
easily  deceive  a  careless  observer. 

The  condition  of  apparent  shortening 
frequently  follows  that  of  apparent  length- 
ening, though  it  may  occur  where  no 
lenathenina;  has  ever  manifested  itself. 


Is  there  ever  any  real  altei'ation  in  length  ? 
Though  many  causes  have  been  advanced 
which  might  give  rise  to  actual  elongation 
of  the  limb,  it  is  hardly  probable  that  any 
of  these  should  actually  occur,  and  it  may 
be  said  that  the  lengthening  is,  in  truth, 
only  apparent,  depending  on  the  altered 
position  of  the  pelvis.  In  the  early  stages 
of  hip-disease  the  same  observation  holds 
good  with  respect  to  the  opposite  condi- 
tion. In  other  cases,  however,  a  certain 
amount  of  genuine  shortening  really  does 
take  place.  When  the  osseous  structures 
are  involved  in  the  disease,  the  spasmodic 
contraction  of  the  muscles  maintains  con- 
stant pressure  of  the  head  of  the  femur 
on  the  upper  part  of  the  acetabulum  ;  if 
this  is  already  softened,  and  the  cartilages 
ulcerated  or  absorbed,  the  border  or  edge 
of  the  acetabulum  yields  to  the  pressure, 
it  becomes  deeply  ulcerated  and  excava- 
ted, and  the  head  of  the  femur  itself, 
which  has  been  more  or  less  disintegrated, 
is  drawn  up  into  this  excavation,  which 
is  enlarged  to  receive  it,  in  the  direction 
of  the  external  iliac  fossa.  This  condition 
constitutes  what  has  been  termed  sponta- 
neous dislocation  from  disease,  which  dif- 
fers evidently  from  traumatic  dislocation, 
in  which  the  head  of  the  femur  clears  the 
rim  of  the  acetabulum,  which  remains  in- 
tact. When  this  false  or  incomplete  luxa- 
tion has  occurred,  the  trochanter  major 
will  be  found  to  be  displaced  upwards,  and 


Fig.  670. 


Fig.  671. 


Necrosis  of  the  acetabulum.  (From  a  pre- 
paration in  the  Museum  of  St.  George's  Hos- 
pital.) a.  Head  of  femur,  extensively  ex- 
posed by  abscess  in  the  joint,  b.  Tissue 
containing  the  remains  of  the  ligamentum 
teres,  o.  Loose  necrosed  portion  of  the 
acetabulum,  d.  Perforation  of  the  ace- 
tabulum corresponding  to  the  necrosed 
portion. 


Dislocation  of  hip  from  disease.      (From  a  preparation  in 
the  Museum  of  St.  George's  Hospital.) 


a  certain  amount  of  real  diminution  in  the 
length  of  the  limb  will  be  present,  in- 
creased, of  course,  if  the  head  of  the 
femur  is  destroyed  to  any  extent.  In 
some  cases,  however,  true  luxation  from 


disease  actually  occurs,  as  may  be  seen  in 
the  accompanying  illustration,  taken  from 
a  preparation  in  the  Museum  of  St. 
George's  Hospital,  in  which  the  head  of 
the  femur  is  situated  very  near  the  ante- 
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rior  superior  spine  of  the  ilium.  In  very 
exceptional  cases,  too,  the  head  of  the 
femur  is  forced  through  the  acetabulum, 
so  as  to  enter  the  pelvic  cavity. 

Another,  and  a  very  striking  change, 
which  will  be  found  at  a  comparatively 
early  period,  consists  in  a  certain  amount 
of  alteration  in  the  fulness  of  the  nates. 
These  are  often  flattened  and  appear 
wider  than  natural.  This  alteration  de- 
pends partly  on  wasting  of  the  gluteal 
muscles  from  want  of  use,  partly,  also,  in 
the  position  of  abduction,  on  the  twist  of 
the  pelvis  and  consequent  diminution  in 
the  projection  of  the  tuber  ischii. 

The  pain  which  is  experienced  is  not 
confined  to  the  hip,  but  is  often  referred 
to  the  inner  side  of  the  knee.  It  is  due 
probably  to  pressure  on,  or  irritation  of, 
the  branch  of  the  obturator  nerve  distri- 
buted to  the  capsular  ligament  and  liga- 
mentum  feres,  referred  sympathetically 
to  the  terminal  cutaneous  branches  of  the 
same  nerve.  In  the  same  wa}-,  if  the  ar- 
ticular branches  of  the  anterior  crural  or 
sciatic  nerves  are  more  particularly,, in- 
volved, we  may  find  the  pain  referred  to 
the  front  or  outer  side  of  the  knee,  or 
even  to  the  heel  or  ankle.  From  what- 
ever cause  it  arises,  this  pain  is  some- 
times the  first  symptom  which  attracts 
attention,  and  may  lead  to  mistakes  re- 
garding the  real  seat  of  the  disease.  The 
chance  of  error  is  increased  if  puffi- 
ness  over  the  knee  accompanies  the  pain, 
as  it  does  sometimes  ;  just  as  swelling  of 
the  testicle  may  be  produced  by  the  pas- 
Fig.  672.  Fig.  673.  Fig.  674. 


sage  of  a  calculus  along  the  ureter,  from 
pressure  on  the  spermatic  plexus,  and  con- 
sequent nervous  disturbance  of  the  nutri- 
tive conditions  of  the  parts  supplied  by 
its  peripheral  branches. 

In  the  third  stage  of  hip-disease,  all  the 
symptoms  are  much  aggravated.  The 
starting  pains  are  very  violent,  rendering 
the  nights  much  disturbed.  The  limb  is 
still  more  distorted,  and  real  shortening 
is  often  present  from  the  incomplete  luxa- 
tion already  described.  There  is  much 
fever,  with  increased  local  heat ;  suppura- 
tion has  now  taken  place,  and  crepitus 
may  be  detected  when  the  articular  ends 
of  the  bones  are  moved  on  each  other. 
When  abscesses  form,  they  may  point  in 
almost  any  part  of  the  limb,  either  in  the 
vicinit}'  of  the  joint,  or  after  having  bur- 
rowed among  the  muscles  to  a  great  ex- 
tent, especially  when  the  erect  posture 
has  been  long  maintained.  If  the  sinus 
is  situated  some  distance  down  the  thigh, 
near  the  inferior  attachment  of  the  tensor 
vaginas  femoris,  the  probabilities  are  in 
favor  of  the  femur  being  the  seat  of  mis- 
chief. When  the  acetabulum  has  origi- 
nated or  participated  in  the  disease,  and 
matter  has  formed  in  the  pelvis,  the 
abscess  often  shows  itself  at  the  outer 
part  of  the  groin  in  the  neighborhood 
of  the  antero-inferior  spine  of  the  ilium  ; 
occasionally  it  passes  down  by  the  rec- 
tum, into  which  it  may  burst,  or  it  may 
reach  the  surface  close  to  the  anus. 

[Hip-joint  disease  may  also  be  con- 
founded in  the  early  stage  with  sacro- 


Fig.  675. 


Fig.  676. 


Fig.  672.  Case  of  displacement  of  both  femora  ;  anterior  view. 
Fig.  673.  The  sarno  case:  side  view. 

Fig.  674.  Displacement  of  bead  of  left  femur;  posterior  view. 

Fig.  67.0.  Apparent  elongation  of  left  leg  in  hip-disease,  due  to  ankylosis  in  an   abducted   position, 
pelvis  is  tilted  and  the  leg  adducted. 
Fig.  676.  The  same  case  with  pelvis  horizontal  and  leg  abducted. 


iliac  disease  and  osteitis  of  the  great  tro- 
chanter, and  inflammation  of  the  tro- 
chanteric bursa. 

Verneuil  mentions  a  contraction  of  the 
adductors  of  the  thigh  which  simulated 


hip  disease  in  many  respects.     This  affec- 
tion is  almost  always  bilateral.' 

Synovitis  of  the  hip-joint  of  a  subacute 

[»  L'Union  MMicale,  Sept.  8,  1877,  p.  373.] 
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and  chronic  character  is  probably  not  as 

rare  in  tbe  hip-joint  as  has  been  supposed.1 

Pain  cannot  always  be  relied  upon  as  a 

certain  diagnostic  symptom  in  the  initial 


677. 


Fig.  678. 


Fig.  677.  Apparent  shortening  of  the  left  leg  in  hip 
disease,  due  to  ankylosis  in  an  adducted  position. 
The  pelvis  is  tilted  and  the  leg  abducted. 

Fig.  678.  The  same  case  with  pelvis  horizontal  and 
leg  adducted. 

stage  of  hip-disease,  or  aggravation  of 
thepainwhen  the  limb  is  pressed  upward. 
Limping  in  gait,  and  stifihe'ss  or  limita- 


tion to  motion,  are  the  earliest  symptoms  ; 
atrophy  and  diminution  of  the  electrical 
contractility  are  also  early  symptoms  of 
psoitis  which  may  be  confounded  with 
hip-disease.1] 

There  are  one  or  two  points  in  the 
diagnosis  to  which  I  may  briefly  direct 
attention.  I  have  seen  congenital  dislo- 
cation mistaken  for  hip-joint  disease,  and 
the  child  subjected  to  much  unnecessary 
confinement  and  suffering.  A  little  atten- 
tion readily  distinguishes  the  two  affec- 
tions. The  history  of  the  case,  and  the 
existence  of  evident  limping  from  the 
first  moment  when  any  weight  was  al- 
lowed to  rest  on  the  limb,  the"  absence  of 
pain,  and  the  extent  of  real  shortening, 
aggravated  when  the  limb  is  pressed  up- 
wards, diminished  when  extension  is 
made,  are  symptoms  of  congenital  dislo- 
cation which  differ  widely  from  those 
which  would  have  been  presented  by 
severe  disease  of  the  joint.  We  occa- 
sionally meet  with  cases  in  which  a  dif- 
ference in  the  length  of  the  two  lower 
limbs  exists,  resulting  in  some  instances 
from  congenital  malformation,  in  others 
from  infantile  paralysis,  which  has  led  to 
wasting  and  defective  growth  of  one  ex- 
tremity. Such  a  condition,  if  existing  to 
any  extent,  causes  limping  in  the  act  of 
walking,  and  leads  to  secondary  deformity 
of  the  spine,  in  the  form  of  lateral  curva- 


[Fig.  679. 


Fig.  679.  Lordosis  of  spine  caused  by  hip-joint  disease.    Appearance  in  recumbent  posture. 
Fig.  680.  Lordosis  effaced  by  ele-vating  the  flexed  leg.] 


ture,  to  counteract  the  tendency  of  the 
body  to  fall  towards  the  affected  side. 
This  state  might  easily  be  mistaken  for 
diseased  hip,  as  well  as  for  diseased  spine, 
until  a  careful  examination  of  the  whole 
limb  is  instituted,  when  the  cause  of  the 
symptoms  is  readily  detected. 

Psoas  abscess,  with  or  without  disease 
of  the  spine,  may  be  mistaken  for  hip- 

['  Nicaise,  Diagnostic  des  Maladies  de  la 
Hanche,  These  de  Paris,  1869  ;  Gibney,  Am. 
Journal  Med.  Sc,  Oct.,  1878,  p.  383  ;  Morgan, 
St.  George's  Hospital  Reports,  vol.  x. ;  Coxitis 
Hemorrhagica,  Allg.  Med.  Cent.  Zeitung, 
Dec.  19,  1877.] 


disease.  A  case  of  this  kind,  where  the 
psoas  abscess  was  connected  with  exten- 
sive tubercular  disease  in  and  around  the 
kidney,  came  under  my  care  at  the  Hos- 
pital for  Sick  Children,  which  had  been 
considered  and  treated  previously  as  dis- 
ease of  the  hip.  The  limb,  in  such  a 
case,  may  be  flexed  on  the  pelvis,  and  any 
attempt  at  extension  give  rise  to  great 
suffering  ;  it  will  be  found,  however,  that, 
provided  the  psoas  muscle  is  kept  relaxed 
and  no  traction  upon  it  allowed,  free 
movement  of  the  joint  may  be  effected, 

[>  These  de  Paris,  1877,   No.  526 ;   (Ester. 
Jahr.  f.  Paediatrik,  viii.,  p.  177.] 
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and  its  articular  surfaces  rotated  on  one 
another  or  pressed  together  with  much 
force,  but  without  suffering.  The  situa- 
tion of  the  abscess,  also,  serves  to  assist 
in  the  diagnosis,  for  pelvic  abscess,  de- 
pending on  hip-joint  disease,  is  almost  in- 
variably complicated  with  sinuses  in 
other  situations.  Inflammation  of  the 
bursa  under  the  psoas-iliac  ma}'  simulate 
hip-disease,  and  be  with  difficulty  distin- 
guished from  it.  Sometimes,  indeed,  the 
bursa  communicates  with  the  joint,  and 
disease  beginning  in  one  involves  the 
other  in  its  course.  If  such  is  not  the 
case,  and  the  inflammation  is  confined  to 
the  bursa,  there  will  be  pain  and  tenderness 
on  pressure  at  the  front  and  inner  part 
of  the  joint,  with,  it  may  be,  some  indis- 
tinct swelling  in  that  situation  ;  the  mass 
of  muscles,  however,  obscuring  the  bursal 
tumor.  The  limb  is  usually  instinct- 
ively flexed  on  the  pelvis,  as  in  hip-dis- 
ease, and  any  attempt  to  extend  the  limb, 
or  any  movement  which  iuvolves  traction 
on  the  psoas  muscle,  is  attended  with  suf- 
fering. The  diagnostic  marks  correspond 
to  those  just  mentioned.  If  care  is  taken 
to  avoid  any  pressure  on  the  bursa,  or 
action  of  the  psoas,  the  joint  may  be 
freely  handled  without  suffering ;  more- 
over, no  tenderness  or  swelling  can  be  de- 
tected behind  the  trochanter. 

The  treatment  of  strumous  disease  of 
hip  does  not  differ  materially  from  that 
already  recommended  for  strumous  in- 
flammation of  the  joints  generally.  If 
detected  at  the  earliest  stage,  complete 
rest  of  the  joint,  at  first  in  bed,  after- 
wards by  means  of  a  splint,  which  must 
be  long  enough  to  secure  perfect  immobil- 
ity of  the  hip,  will  be  sufficient.  But  the 
rest  must  be  continuous  and  maintained 
for  an  adequate  period,  the  general  health 
being  at  the  same  time  properly  attended 
to.  In  the  second  stage,  when  the  limb 
is  apparently  altered  in  length  and  some 
starting  pains  have  manifested  themselves, 
confinement  to  bed  for  a  long  period  is 
necessary,  and  extension  by  means  of 
•weights,  to  relieve  the  muscular  spasm, 
may  be  used  in  the  way  already  described. 
If  the  thigh  is  flexed  and  adducted,  it 
must  be  straightened,  which  can  be  clone 
readily  enough  under  chloroform  when 
the  disease  is  recent,  and  with  care  and 
caution  even  at  a  later  period  when  ad- 
hesions have  taken  place. 

AVhen  suppuration  has  occurred,  if  the 
symptoms  are  not  very  urgent,  it  is  usu- 
ally better  to  abstain  from  opening  the 
abscess,  as  absorption  may  be  expected 
occasionally  to  take  place.  If  there  is 
great  pain,  and  the  matter  is  too  deep- 
seated  to  be  reached  conveniently,  relief 
is  sometimes  obtained,  temporarily  at  all 
events,  by  a  few  lines  of  the  actual  cau- 
tery.    If  the  pain  and  distress  are  still 


very  great,  an  opening  may  be  made 
either  with  a  knife  or  a  trocar.  In  some 
cases  where  it  is  necessary  to  let  out  deep- 
seated  matter,  in  order  to  avoid  a  large 
vessel,  the  mode  recommended  by  Mr. 
Hilton  may  be  employed,  viz.,  after  mak- 
ing a  small  incision  through  the  superfi- 
cial structures,  to  force  a  probe-director 
through  the  soft  parts  into  the  cavity  of 
the  abscess,  and  when  pus  flows  along  the 
groove  of  the  director,  to  introduce  a 
pair  of  fine  dressing  forceps  into  the  ab- 
scess, and  enlarge  the  opening  by  forcibly 
separating  the  blades. 

If  the  case  has  gone  on  unfavorably,  the 
bone  become  carious,  and  extensive  sup- 
puration taken  place,  resulting  in  sinuses, 
the  health  suffers,  and  the  only  chance  of 
recovery,  or  even  of  preserving  life,  may 
consist  in  excision  of  the  head  of  the  fe- 
mur, or  removal  of  the  diseased  bone. 
Such  an  operation,  in  children  at  any  rate, 
is  more  formidable  in  imagination  than  in 
reality,  and  I  have  had  occasion  to  per- 
form it  without  any  injurious  conse^ 
quences.  The  subject  of  excision,  how- 
ever, has  been  treated  of  in  a  separate 
essa3r. 

[The  proper  treatment  of  "strumous 
disease  of  the  hip"  is  at  present  one  of 
the  vexed  subjects  in  surgery  ;  the  line 
of  treatment  customary  in  some  localities 
being  diametrically  opposed  to  that  in 
vogue  in  others. 

In  disease  of  the  hip-joint  the  muscles 
about  the  joint  play  an  important  part 
in  the  production  of  deformity,  and  in 
the  increase  of  the  destructive  change  in 
the  bone.  It  is  in  disease  of  the  hip-joint 
particularly  that  extension  appears  to  be 
of  great  service. 

The  indications  for  treatment  demand 
a  protection  of  the  limb  from  jar,  and  the 
prevention  and  correction  of  deformit}7. 
Certain  authorities  insist  on  the  necessity 
of  absolute  fixation  of  the  limb  for  a  long 
period,  while  others  claim  that,  if  the  limb 
is  so  placed  the  muscular  contraction 
and  spasm  are  overcome  and  jar  to  the 
limb  is  prevented,  motion  to  a  limited  ex- 
tent is  not  injurious  except  during  acute 
attacks,  when  the  patient  instinctively 
avoids  all  movement.  Excellent  results 
have  been  gained  by  the  latter  method, 
which  has  the  merit  of  permitting  loco- 
motion. 

What  has  been  termed  the  ."  American 
Method,"  is  based  on  the  value  of  exten- 
sion. The  limb  is  secured  firmly  by 
strips  of  adhesive  plaster,  a  splint,  reach- 
ing from  the.  hip  and  bent  below  the  foot, 
capable  of  being  lengthened  by  a  key 
and  ratchet,  is  applied  with  a  perineal 
strap  to  secure  counter-extension  ;  exten- 
sion is  regulated  by  lengthening  the  splint 
to  the  bottom  of  which  the  adhesive 
plasters  holding  the  leg  are  secured.    The 
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patient  is  confined  in  bed  during  the 
painful  stage,  but  is  allowed  to  move 
about  at  other  times,  standing  upon  the 
splint,  which,  being  longer  than  the  limb, 
and  bent  under  the  foot,  bears  the  weight 
of  the  body,  the  perineal  strap  preventing 
the  patient  from  sinking,  and  touching  the 
floor  with  his  heel.  The  sound  foot  is 
raised,  to  keep  the  pelvis  even.  When 
thorough  extension  is  applied,  but  little 
motion  is  possible  at  the  hip-joint,  and  the 
joint  is  more  thoroughly  fixed  than  would 
be  supposed,  so  much  so  that  some  sur- 
geons believe  that  the  chief  benefit  from 
the  apparatus  is  gained  from  the  fixation 
thereby  afforded.  Different  appliances 
have  been  devised  and  are  used,  but  all 
are  based  on  the  principle  of  extension.    , 

For  the  purpose  of  absolute  fixation 
the  gouttiere  of  Bonnet,  modified  and  im- 
proved by  Bauer  and  Sayre,  enables  the 
patient  to  be  carried  about,  but  does  not 
allow  locomotion.  To  gain  this,  Mr. 
Thomas's  apparatus  has  been  used  exten- 
sively in  England,  and  has  the  advantage 
of  cheapness  and  is  easily  applied.  The 
fixation  furnished  by  it  is  not  as  complete 
as  that  given  by  the  gouttiere. 

Dr.  Hutchison  has  lately  introduced 
what  he  terms  the  physiological  method. 
The  patient  is  furnished  with  crutches 
and  is  allowed  to  walk  about  freely  ;  the 
sound  limb  being  raised  by  a  high  sole,  and 
the  affected  limb  allowed  to  swing.  The 
weight  of  the  limb  is  supposed  to  furnish 
sufficient  extension,  and  fixation  is  secured 
by  the  physiological  action  of  the  muscles 
about  the  hip.  In  cases  during  the  pain- 
ful stage,  the  patient  is  confined  to  bed 
temporarily,  and  extension  is  secured  by 
a  weight  attached  to  a  cord  passing  over 
a  pulley  and  attached  to  adhesive  plaster 
applied  to  the  limb.  Hutchison's  method 
is  yet  sub  judice,  and  apparently  answers 
in  some  light  cases,  but  it  is  certainly  not 
suited  for  all  or  the  average  cases  of  hip- 
disease.1] 

Morbus  coxce  senilis. — In  advanced  life 
another  form  of  disease  is  apt  to  occur  in 
the  hip,  which  is  known  by  the  name  of 
the  morbus  coxce  seyiilis  or  chronic  osteo- 
arthritis. Unlike  strumous  inflammation, 
this  disease  seldom  occurs  under  the  as;e 


['  H.  G-.  Davis,  Trans.  Am.  Med.  Assoc, 
1860  ;  C.  F.  Taylor,  Mechanical  Treatment  of 
Hip-Disease  ;  L.  A.  Sayre,  Lecture's  on  Orthop. 
Surgery  ;  Hugh  Owen  Thomas,  Hip,  Knee, 
and  Ankle  ;  Hutchison,  Lectures  on  Ortho- 
paedic Surgery. 

2  Boeckel,  Des  effets  de  la  Coxalgie  Infan- 
tile sur  la  croissance  ulterieurs  du  Memhre, 
Archives  de  Physiologie,  vol.  3,  1870,  p.  554  ; 
Incision  of  the  capsule  in  Hip-Joint  Disease, 
Hardie,  British  Med.  Journ.,  Sept.  1,  1877  ; 
Hemorrhagic  Coxitis,  Allg.  Med.  Central.  Zei- 
tung,  Dec.  19,  1877.] 


of  forty,  and  often  appears  as  a  local  af- 
fection, without  any  visible  impairment 
of  the  general  health.  In  chronic  arthri- 
tis of  the  hip,  there  is  stiffness  of  the  ar- 
ticulation, and  a  certain  amount  of  dull 
pain  extending  down  the  front  of  the 
thigh ;  the  pain,  however,  though  aug- 
mented after  much  exercise,  diminishes 
during  the  night,  and  is  not  increased 
even  by  rough  pressure  of  the  articular 
surfaces  against  one  another.  The  mo- 
bility of  the  joint  is  much  interfered  with, 
and  a  loud  crackling  can  be  distinctly 
heard  when  the  limb  is  exercised.  When 
the  disease  is  well  established,  the  foot  is 
much  everted,  the  nates  are  flattened, 
and  there  is  apparent  shortening  of  the 
extremity  to  a  very  considerable  extent, 
in  consequence  of  elevation  of  the  corre- 
sponding side  of  the  pelvis ;  a  certain 
amount  of  real  shortening  may  also  take 
place  after  a  time,  from  the  changes  which 
occur  in  the  femur,  the  head  of  which 
may  become  altered  in  shape,  and  flat- 
tened, whilst  the  neck  may  assume  a  hori- 
zontal direction,  so  that  the  upper  ex- 
tremity of  the  bone  may  be  placed  below 
the  level  of  the  trochanter  major.  At 
this  stage  of  the  disease,  too,  bony  protu- 
berances may  perhaps  be  felt  around  the 

Fisr.  681. 


Head  and  upper  part  of  the  shaft  of  the  femur  af- 
fected with  chronic  osteo-arthritis.  (From  a  prepara- 
tion in  the  Museum  of  St.  George's  Hospital.) 

articulation.  The  characters  enumerated 
are  so  distinct  from  those  of  strumous 
disease  of  the  hip,  that  mistakes  between 
the  two  can  scarcely  arise.  From  sciatica 
it  is  distinguished  by  the  character  and 
situation  of  the  pain,  as  well  as  by  the 
presence  of  shortening  of  the  limb,  real 
or  apparent,  and  eversion  of  the  foot. 
The  appearances  presented  somewhat  re- 
semble those  of  fracture  of  the  neck  of 
the  femur,  for  which  it  might  possibly  be 
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mistaken  if  any  injury  or  accident  had 
previously  occurred.  The  history  of  the 
case,  however,  and  the  slow  and  gradual 
progress  of  the  symptoms,  as  well  as  the 
osseous  growths  which  are  apt  to  form, 
are  sufficient  for  accurate  diagnosis. 
Where  constitutional  symptoms  are  pre- 
sent, the  disease  extends  to  other  and 
smaller  articulations,  and  the  character 
of  the  affection  cannot  fail  to  be  recog- 
nized.1 The  treatment  of  this  affection 
is  noticed  in  the  section  on  Chronic 
Rheumatic  Arthritis. 

Neuralgia  of  the  hip. — This  joint  is 
frequently  the  seat  of  hysterical  pain, 
closely  simulating  structural  disease.  The 
diagnostic  characters  of  this  affection 
have  already  been  pointed  out  (see  Ar- 
ticular Neuralgia).  It  may  be  remarked, 
however,  that  apparent  shortening  of  the 
limb  may  be  present  in  these  cases,  owing 
to  alteration  in  the  direction  of  the  pelvis 
and  its  relation  to  the  vertebral  column, 
induced  by  long  continuance  in  one  un- 
natural posture.  Lateral  curvature  of 
the  spine  also  is  frequently  noticeably 
but  the  nates  are  not  flattened,  and  ab- 
scesses do  not  form. 


Diseases    of   the    Pubic,    Sacro-iliac,   and 
Sacro-coccygeal  Joints. 

These  articulations,  in  consequence  of 
their  anatomical  arrangement,  are  less  ex- 
posed to  disease  than  the  proper  diarthro- 
dial  joints  of  corresponding  size. 

As  a  consequence  of  hip-disease,  espe- 
cially in  early  life,  the  pelvic  articulations 
become  unusually  movable ;  to  such  an 
extent  indeed,  that  rigidity,  or  even  com- 
plete ankylosis,  of  the  diseased  hip-joint 
may  be  attended  with  but  little  loss  of  the 
mobility  of  the  limb. 

Disease  of  the  symphysis  pubis  is  very 
uncommon. 

A  case,  however,  of  extensive  ulceration  of 
its  fibro-cartilage,  with  superficial  caries  of 
the  articular  surfaces  of  the  contiguous  bones, 
accompanied  with  a  large  abscess  in  the 
sheath  of  the  rectus,  occurring  in  a  female, 
will  be  found  in  the  fifth  volume  of  the  Patho- 
logical Transactions.  Dr.  Humphry  also 
quotes  a  case  related  by  Otto,  in  which  the 
symphysis,  as  well  as  the  right  sacro-iliac 
joint,  were  completely  ossified  in  a  middle- 
aged  woman.  Two  other  cases  of  ossification 
are  also  referred  to,  but  ankylosis  is  un- 
doubtedly very  rare. 

Acute  inflammation  of  the  sacro-iliac  joint 
may  result  directly  from  injury.     A  case 

['  Senile  alterations  in  joints ;  arthritis 
doformans.  Weiehselbanm,  Allg.  Med.  Centr. 
Zeitung,  Marcli  15,  1878.] 


is  related  by  Louis  in  which  a  sack  of 
corn  fell  on  the  loins  of  a  man  who  was 
stooping  at  the  time.  The  accident  gave 
rise  to  some  swelling  of  the  part,  followed 
after  a  time  by  violent  pain  and  much 
febrile  disturbance,  and  death  ensued  at 
the  end  of  the  twentieth  day.  Very  ex- 
tensive inflammation,  attended  with  sup- 
puration, was  found  in  the  right  sacro- 
iliac articulation,  and  the  bones  were 
separated  to  a  certain  extent  from  one 
another. 

Disease  of  the  sacro-iliac  .joint  may 
arise  in.  connection  with  pregnancy  or 
parturition.  During  pregnancy  the  union 
between  the  pelvic  bones  is  said-  to  be- 
come less  firm,  and  in  certain  cases  the 
relaxed  condition  of  the  sacro-iliac  joint 
is  so  considerable  as  to  give  rise  to  pain, 
as  well  as  to  difficulty  in  standing  or 
walking ;  during  exercise,  too,  the  pa- 
tient may  be  sensible  of  a  certain  amount 
of  motion  between  the  sacral  and  iliac 
bones,  and  sometimes  a  distinct  "crack- 
ling" can  even  be  heard.  In  most  of 
these  cases  the  ligaments  resume  by  de- 
grees their  normal  condition,  and  the 
pain  and  limping  gradually  subside.  Oc- 
casionally, however,  the  relaxed  condition 
may  last  for  a  considerable  period,  and 
the  limping  may  continue  for  months  or 
years,  or  even,  according  to  Ludovic,  for 
the  remainder  of  life.  It  may  happen, 
!  too,  that  actual  inflammation  of  the  joint 
is  set  up  ;  the  pains  become  violent ;  there 
is  swelling  about  the  part ;  and  if  suppu- 
ration takes  place,  the  case  is  most  likely 
to  terminate  fatally.1 

Sir  B.  Brodie  relates  the  case  of  a  married 
lady  who  was  unable  to  walk  without  crutches, 
and  who  experienced  pain  after  taking  exer- 
cise, referred  to  the  right  groin  as  well  as  to 
the  right  sacro-iliac  articulation,  where  a 
projection  existed,  as  if  the  ilium  had  been 
displaced  and  drawn  upwards  ;  the  affected 
limb  was  two  inches  shorter  than  the  sound 
one.  Pains  resembling  sciatica  had  been 
complained  of  for  many  years,  but  the  first 
distinct  symptoms  of  the  affection  appeared 
to  be  referred  to  her  pregnancy,  four  years 
previously.  Recovery  took  place,  though  the 
limb  remained  permanently  shortened.  Mr. 
Hilton  also  relates  a  case  of  sacro-iliac  dis- 
ease, occurring  after  parturition,  attended 
with  suppuration  within  the  pelvis,  in  which 
the  abscess  subsequently  became  absorbed, 
and  a  cure  was  ultimately  effected  after  pro- 
longed mechanical  rest. 

The  chronic  form  of  sacro-iliac  disease 
is  often  traceable  to  some  local  injury, 
though  Mr.  Erichsen  (to  whom  we  are 
indebted  for  a  very  excellent  description 
of  this  affection)  considers  it  to  be  usu- 

1  See  Desormoaux,  Snr  les  Relachements, 
Ecartements,  etc.,  des  Symphyses  du  Bassin. 
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ally  strumous  in  its  origin.  The  symp- 
toms consist  mainly  in  pain  in  sitting  and 
standing,  or  even  lying  on  the  affected 
side,  as  in  any  of  these  positions  the  weight 
of  the  body  tells  upon  the  inflamed  part. 
The  pain  may  be  localized  by  direct  pres- 
sure on  the  affected  joint,  or  by  pressing 
the  bones  together  or  the  sacrum  for- 
wards, and  in  many  cases  a  little  puffi- 
ness  with  some  elevation  of  temperature 
may  be  detected  in  the  sacro-iliac  region. 
Frequently,  however,  as  Mr.  Hilton  points 
out,  the  actual  seat  of  the  disease  may  be 
masked  by  the  pain  beingreferred  (through 
the  nerves  in  relation  with  the  joint),  to 
the  hip,  knee,  or  back  part  of  the  calf, 
whilst  the  psoas  muscle  may  be  kept  spas- 
modically contracted  from  nervous  irrita- 
tion- giving  rise  to  a  flexed  condition  of 
the  hip.  There  is  an  absence,  however, 
of  any  increased  warmth  in  these  parts, 
and  by  taking  care  to  keep  the  pelvis 
quite  at  rest,  the  other  joints  may  be 
moved  freely  without  producing  pain. 
When  suppuration  takes  place,  and  in 
most  cases  it  only  does  so  at  a  late  period 
of  the  disease,  the  matter  may  point  poste- 
riorly in  the  immediate  neighborhood  of 
the  articulation,  or  may  extend  outwards 
to  the  great  trochanter,  or  upwards  to  the 
loin  ;  if,  on  the  other  hand,  the  matter 
accumulates  in  front  of  the  joint,  it  may 
pass  into  the  perineum  or  even  open  into 
the  rectum,  or  it  may  leave  the  pelvis  by 
the  great  sciatic  notch  and  point  in  the 
gluteal  region. 

The  affections  with  which  sacro-iliac 
disease  is  most  likely  to  be  confounded 
are  diseases  of  the  hip  and  spine,  but  by 
careful  attention  to  the  points  indicated, 
the  real  seat  of  the  mischief  can  generally 
be  made  out  satisfactorily,  except,  per- 
haps, when  the  disease  is  situated  at  the 
junction  of  the  last  lumbar  vertebra  and 
sacrum,  and  affects  mainly  one  side. 

When  sacro-iliac  disease  is  in  an  ad- 
vanced stage,  and  especially  when  matter 
has  formed  to  any  extent,  the  prognosis 
is  by  no  means  favorable.  In  an  earlier 
stage,  however  (and  hence  the  importance 
of  accurate  diagnosis),  a  cure  may  not  un- 
reasonably be  expected,  as  Mr.  Hilton 
relates  several  cases,  occurring  at  vary- 
ing ages,  to  show  that  by  giving  perfect 
and  prolonged  rest  in  the  recumbent 
position,  and  by  steadying  the  pelvic 
bones  by  means  of  a  strong  and  broad 
belt  so  as  to  favor  ankylosis,  recovery 
will  often  take  place. 

[Sacro-iliac  disease  was  first  mentioned 
by  Boyer  in  1821,  and  later  attracted  the 
attention  of  a  number  of  French  observ- 
ers. The  disease  is  uncommon,  but  prob- 
ably more  common  than  is  supposed.  The 
most  prominent  symptom  is  lameness  ; 
the  buttock  is  often  flattened,  and  the 
thigh  and  leg  emaciated.     Local  swelling 


is  an  early  symptom,  but  it  is  not  always 
present.  Abscess  only  appears  at  a  late 
stage. 

The  affection  appears  to  be  most  com- 
mon in  adults,  but  Poore  has  reported 
two  cases  occurring  in  children  aged,  re- 
spectively, four  and  five.  Out  of  fifty- 
eight  cases,  collected  by  Poore,  recovery 
was  reported  in  twenty-three.  Le  Dentu 
mentions  a  case  following  gonorrhoea. 

The  diseases  with  which  it  is  liable  to 
be  confounded  with  are  : — 

Sciatica. 

Lumbago. 

Psoitis. 

Hysterical  coxalgia. 

Caries  of  the  spine  in  the  lower  lumbar 
region. 

Coxalgia. 

Characteristic  of  sacro-coxalgia  are  the 
following  symptoms :  a  peculiar  projec- 
tion of  the  affected  side  wdien  the  patient 
stands,  avoiding  pressure  upon  the  in- 
flamed articulation  ;  tenderness  over  the 
sacro-iliac  articulation ;  free  motion  at 
the  hip-joint  if  the  pelvis  is  fixed,  pro- 
vided no  pelvic  abscess  is  present ;  pain 
on  pressure  of  the  iliac  bones  together. 
At  an  early  stage  of  the  disease  flexion  of 
the  thigh  or  lordosis  is  not  present. 
Walking  is  more  painful  than  in  hip-dis- 
ease, and  there  is  greater  relief  from  rest. 
Pain  along  the  thigh  may  be  present,  but 
pain  referred  to  the  knee  is  wanting  ;  the 
point  of  the  foot  is  not  turned  from  the 
median  line,  i.  e..  no  e  version  or  inversion 
is  present.     Nocturnal  pain  is  absent.1] 

Disease  of  the  sacro-coccygeal  joint  is  oc- 
casionally met  with  as  the  result  of  in- 
jury, and,  for  anatomical  reasons,  more 
frequently  in  females  than  in  males,  in 
early  life  than  at  an  advanced  age.  The 
symptoms,  as  described  by  Mr.  Hilton,2 
are  tenderness  with  increased  heat  about 
the  joint ;  pain  on  defecation  as  well  as 
on  rising  from  a  seat  or  sitting  down,  and 
on  walking  or  running  rapidly,  the  pain 
in  these  movements  being  caused  by  the 
action  of  the  corresponding  muscles  at- 
tached to  the  coccyx.  There  is  also  pain 
on  direct  pressure  on  the  joint,  and  on 
moving  the  coccyx  when  grasped  between 
the  thumb  and  the  forefinger  introduced 
into  the  rectum.  Pest  in  the  recumbent 
position,  and  the  prevention  of  constipa- 

[l  Recent  articles  on  the  subject  of  sacro- 
iliac disease  :  Delens,  Sacro-coxalgie,  Paris, 
1872  ;  LeDentu,  Gaz.  Hebd.,  Feb.  23,  1877  ; 
I  Heath,  Brit.  Med.  Journ.,  Dec.  16,  1876  ; 
Cliaron  Presse  Medicale,  1877,  xxix.,  No.  11  ; 
Poore,  American  Journal  of  Med.  Sc,  Jan., 
1878  ;  also  Sayre,  Lectures  on  Orthopaedic  Sur- 
gery, Virginia  Med.  Monthly,  May,  1878,  p. 
81  ;  Pooley,  N.  Y.  Med.  Journal,  Sept.,  1878, 
p.  314.] 

2  Hilton,  On  Rest,  p.  424. 
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tion  by  appropriate  diet  and  the  use  of 
laxatives,  constitute  the  treatment  recom- 
mended. 

It  may  be  remarked  that  symptoms 
very  nearly  resembling  those  mentioned 
are  often  met  with  in  hysterical  females. 
In  these  cases,  however,  the  temperature 
about  the  part  is  not  increased,  and  there 
is  an  absence  usually  of  pain  when  the 
coccygeal  bones  are  moved  in  the  way 
previously  described.' 

Diseases  of  the  Knee. 

The  diseases  of  the  knee  have  been 
studied  with  extreme  care,  owing  to  the 
frequency  of  their  occurrence,  as  well  as 
to  the  size  and  accessible  position  of  the 
articulation.2  Hence  it  is  that  the  affec- 
tions of  this  joint  are  often  taken  as  typi- 
cal of  articular  disease  generally.  The 
knee  is  liable  to  the  various  morbid 
changes  which  have  been  described  in  the 
first  part  of  this  essay  ;  to  one  of  them, 
indeed — chronic  inflammation  of  the  ar- 
ticular extremities  of  the  bones — W  is 
specially  exposed,  for  local  abscess  is  more 
common  in  the  head  of  the  tibia  than  in 
any  other  situation ;  and  necrosis  of  the 
lower  end  of  the  femur  is  often  met  with, 
at  first  simulating,  but  subsequently  in-, 
ducing,  suppuration  of  the  joint. 

The  position  which  the  limb  habitually 
assumes  in  severe  disease  of  this  articu- 
lation, whether  simply  inflammatory  or 
strumous  in  its  origin,  is  one  of  consider- 
able flexion,  frequently  combined  with 
torsion,  in  consequence  of  eversion  or  in- 
version of  the  foot.  If  the  ligaments 
become  extended  or  destroyed  in  the  pro- 
gress of  disease,  the  spasmodic  contrac- 
tion of  the  flexor  muscles  acts  upon  the 
head  of  the  tibia,  which  it  tends  to  dis- 
locate backwards  into  the  popliteal  space. 
In  our  treatment,  therefore,  we  have  to 
guard  against  this  tendency ;  the  foot 
must  be  supported  to  prevent  torsion,  the 
limb  must  be  maintained  uninterruptedly 
in  a  nearly  straight  position,  and  exten- 

['  Relaxation  of  the  pelvic  symphyses  in 
relation  to  pregnancy  ;  Snelling,  American 
Journal  of  Obstetrics,  vol.  2,  No.  3,  1870.] 

|2  Ashhurst,  Operative  and  Conservative 
Treatment  of  Diseases  of  the  Knee,  Trans. 
College  of  Physicians,  Philadelphia,  3d  s., 
ii.,  p.  49.  Antiseptic  incision,  in  Berliner 
Klin.  Woch.,  Aug.  6,  1877,  p.  4(jl  :  Ibid., 
Aug.  13  ;  Ibid.,  p.  513  ;  Osteitis  of  Knee, 
Berry,  New  York  Med.  Record,  Jan.  31,  1880  ; 
Intermittent  Hydrops  Artie,  Seeligmuller, 
Deutsche  Med.  Woch.,  1880,  No.  5.  Excision 
of  the  knee-joint  belongs  to  another  portion 
of  this  work.  See  also  Fagan,  Dublin  Journ. 
Med.  So.,  Nov.,  1877;  Treves,  Brit.  Med. 
Journ.,  1877,  p.  133;  Fenwick,  New  York 
Med.  Record,  Jan.  26,  1878.] 


sion  by  weights  may  be  used  as  in  the 
case  of  hip-disease. 

In  chronic  osteo-arthritis,  the  knee-joint 
soon  acquires  a  strong  inclination  inwards, 
whilst  the  tibia  is  usually  rotated  out- 
wards and  the  foot  everted.  At  a  more 
advanced  period,  if  the  limb  becomes 
rigid  in  a  semi-flexed  position,  the  patella 
is  occasionally  found  resting  on  the  outer 
condyle  of  the  femur,  or  even  completely 
dislocated  outwards.  The  amount  of 
synovial  effusion  is  considerable  in  the 
earlier  stages  of  the  disease,  and  the 
swelling  will  often  be  found  to  extend  to 
the  popliteal  space  in  the  direction  of  the 
inner  head  of  the  gastrocnemius,  owing 
to  distension  of  the  bursa  which  exists  in 
this  situation,  and  which  frequently  com- 
municates with  the  joint.  As  the  disease 
advances,  the  patella  becomes  increased 
in  breadth,  and  ossific  deposits  may  be 
distinguished  at  the  condyloid  margins  of 
the  femur  and  on  the  head  of  the  tibia. 
Pendulous  excrescences,  or  completely 
detached  bodies  (loose  cartilages),  are 
frequently  to  be  found  in  the  interior  of 
the  articulation. 

The  deformities .  of  the  Icnee,  and  the 
treatment  they  l-equire,  are  discussed 
in  the  essay  on  Orthopaedic  Surgery. 

Inflammation  or  dropsical  distension  of 
various  bursal  in  the  neighborhood  of  the 
knee-joint  may  often  be  met  with.  Besides 
the  superficial  bursa  over  the  patella, 
which  gives  rise  in  its  diseased  condition 
to  "housemaid's  knee,"  there  is  a  deep- 
seated  bursa  between  the  ligamentum 
patellar  and  the  tibia,  which  may  also  be 
inflamed,  producing  pain  on  motion,  with 
ill-defined  enlargement  in  the  region  of 
the  anterior  tuberosity  of  the  tibia.  Oc- 
casionally that  part  of  the  synovial  mem- 
brane which  extends  upwards  beneath 
the  extensor  muscles  is  replaced  by  a 
bursa,  which  may  be  quite  distinct  from 
the  knee-joint ;  or  an  imperfect  division 
of  the  membrane  into  two  cavities  may 
exist.  When  a  separate  bursa  is  present, 
it  may  be  inflamed  and  give  rise  to  pain- 
ful swelling,  which  is  confined,  however, 
to  the  region  above  the  patella,  the  ar- 
ticulation below  remaining  unaffected  : 
this  diagnostic  mark  is  most  evident  when 
the  patient  is  in  the  erect  position.  A 
swelling  is  often  met  with,  especially  in 
children,  at  the  inner  side  of  the  popliteal 
space,  connected  with  the  bursa  placed 
beneath  the  inner  head  of  the  gastrocne- 
mius. As  this  latter  bursa  frequently 
communicates  with  the  sjmovial  mem- 
brane of  the  joint,  inflammation  of  it  is  a 
matter  of  some  importance,  and  care  must 
be  taken  in  our  surgical  treatment.  In- 
flammation may  also  take  place  in  the 
bursa;  in  connection  with  the  patte  d'oie 
tendons  at  the  inner  side  of  the  head  of 
the   tibia,   leading  occasionally  to   most 
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obstinate  and  prolonged  suppuration,  and 
interfering  with  the  movements  of  the 
joint,  which  does  not,  however,  directly 
suffer. 

It  may  be  remarked,  that  in  wounds  of 
the  knee-joint,  when  suppuration  occurs,  it 
may  take  place  insidiously,  in  the  areolar 
tissue  between  the  thigh-bone  and  the 
muscles  which  surround  it,  rather  than  in 
the  articulation  itself.  In  this  way  the 
whole  thigh  may  be  inflamed  and  swollen, 
and  the  appearances  somewhat  closely  re- 
semble those  of  acute  periostitis  of  the 
femur.  The  depth  at  which  the  matter 
is  situated  prevents  it  from  coming  rapidly 
to  the  surface,  and  does  not  readily  allow 
of  fluctuation  being  detected.  Much  con- 
stitutional disturbance  is,  consequently, 
usually  present,  and  the  amount  of  pus 
which  forms  before  an  outlet  is  obtained 
is  often  very  large.  In  such  cases  early 
and  deep  incisions  are  obviously  called 
for  ;  incisions  which  shall  extend  through 
the  whole  muscular  layers,  if  the  seat  of 
the  suppuration  is  to  be  reached,  and  the 
symptoms  produced  by  the  pent-up  mat- 
ter abated. 


Diseases  of  the  Ankle. 

The  ankle-joint  is  liable  to  the  various 
diseases  which  have  been'  already  de- 
scribed, and  is  often  involved  in  the  pro- 
gress of  caries  affecting  the  irregular  bones 
of  the  tarsus ;  occasionally,  indeed,  it  is 
not  easy  to  decide  whether  the  disease 
actually  affects  the  ankle,  or  is  confined  to 
the  astragalus  or  calcaneum ;  the  point 
may,  however,  be  determined  by  the  free 
motion  in  the  latter  case  of  the  ankle-joint 
when  the  patient  is  placed  under  chloro- 
form. When  the. joint  is  distended  with 
fluid,  the  tumefaction  and  fluctuation  are 
most  evident  between  the  two  malleoli, 
on  either  side  of  the  extensor  tendons  ; 
in  extreme  cases  the  effusibn  is  percepti- 
ble also  posteriorly,  at  the  inner  and  outer 
borders  of  the  tendo  Achillis.  .When  sup- 
puration occurs,  the  matter  may  make  its 
way  to  the  surface  in  the  immediate  vi- 
cinity of  the  joint,  or  it  may  ascend  the 
leg,  or  descend,  into  the  foot  in  connection 
with  the  tendinous  sheaths  around  the 
ankle,  so  as  to  open  at  a  considerable  dis- 
tance. The  direction  which  the  foot  is 
prone  to  assume  in  disease  interfering 
with  the  use  of  the  joint  is  that  of  flexion, 
combined  generally  with  varying  amounts 
of  inversion  or  eversion.  The  position  to 
be  selected,  on  the  other  hand,  to  avoid 
present  stretching  of  the  ligaments,  and 
as  most  useful  in  the  event  of  ankylosis, 
is  that  in  which  the  foot  is  in  the  same 
plane  with  the  leg,  and  forms  with  it  an 
angle  only  slightly  exceeding  a  right  one. 
It  may  be  remarked  that  disease  of  this 


joint  is  more  favorably  situated  for  recov- 
ery than  disease  of  the  thigh  or  knee,  be- 
cause, by  the  employment  of  a  wooden 
leg,  whilst  the  ankle  is  carefully  supported 
by  splints,  exercise  may  be  taken,  and  the 
general  health  consequently  maintained. 

Chronic  osteo-arthritis  seldom  affects  the 
ankle,  but  when  it  does,  the  tarsal  joints 
are  usually  implicated  at  the  same  time. 
Increase  in  the  breadth  between  the  mal- 
leoli, which  are  preternaturally  promi- 
nent, combined  with  projection  inwards 
of  the  scaphoid  and  depression  of  the  in- 
step, are  the  appearances  commonly  noted. 

[The  subject  of  excision  belongs  pro- 
perly to  a  different  portion  of  this  work, 
but  it  has  lately  been  brought  into  promi- 
nence in  discussing  the  treatment  of  joint 
affections. 

Since  the  introduction  of  antiseptic  sur- 
gery, conservative  surgery,  i.  e.,  the  treat- 
ment without  amputation  or  excision,  has 
received  valued  reinforcement  by  the  in- 
troduction of  incisions  into  the  joint, 
which  in  the  knee-joint  has  been  shown 
to  be  of  less  danger  than  was  formerly 
believed  to  be  the  case. 

Excision  is,  in  the  treatment  of  the 
larger  joints,  hip  and  knee,  to  be  regarded 
at  present  as  a  procedure  to  be  used  when 
it  is  impossible  to  carry  out  the  expectant 
plan,  for  which  a  long  time  is  needed. 
Mr.  Holmes  claims  that  the  results  after 
excision  of  the  hip-joint  are  not,  as  far  as 
usefulness  of  the  limb  is  concerned,  as 
successful  in  its  results  as  expectant  treat- 
ment. It  must  be  confessed,  however, 
that  much  better  results  have  in  the  last 
decade  been  reported  after  excision  than 
were  commonly  attained  before.1  The 
advantages  of  conservative  surgery  in 
caries  of  the  ankle  (including  the  tarsus) 
have  been  urged  in  a  paper  recently  pre- 
sented to  the  Therapeutical  Society  of 
New  York,  based  on  a  study  of  16  cases. 
In  14  of  these  recovery  took  place  after 
a  period  of  two  and  a  half  years,  and  2 
died  from  exhaustion  after  suppuration. 
The  treatment  consisted  of  incision  when- 
ever pus  came  to  the  surface,  and  the  re- 
moval of  loose  bone,  but  without  excision.2] 


Diseases  of  the  other  Articulations  of  the 
Foot. 

The  tarsal  bones  are  so  small,  and  the 
articulations  between  them  so  numerous 
and  in  such  close  proximity,  that  distinc- 
tions between  the  morbid  conditions  of 
the  two  can  with  difficulty  be  drawn. 
Disease  in  the  tarsus,  in  the  majority  of 

['  Brit.  Med.  Journal,  1880,  Aug.,  p.  252; 

also  Med.  Times  and  Gazette,  Nov.  3,  1872.] 

[2  New  York  Med.  Record,  Aug.  21,  1880.] 
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cases,  arises  in  strumous  in  flammation  of 
the  bones,  which  soon  extends  to  the  car- 
tilages and  to  the  synovial  membranes. 
Occasionally,  however,  an"  articulation  is 
the  starting-point,  as  may  be  seen  repre- 


sented in  the  accompanying  illustration 
(taken  from  a  preparation  in  the  St. 
George's  Hospital  Museum),  in  which  the 
disease  is  found  commencing  in  the  joint 
between  the  astragalus  and  calcaneum. 


Fig.  682. 


Disease  of  the  tarsus,  commencing'  in  the  joint  'between  the  os  calcis  and  astragalus, 
preparation  in  the  Museum  of  St.  George's  Hospital.) 


(From  a 


Some  importance  must  be  attached  to  the 
original  seat  of  the  mischief,  in  conse? 
quence  of  the  varying  degrees  of  simplicity 
of  the  synovial  membranes  ;  of  these,  the 
median,  or  scapho-cuneiform,  is  by  far  the 
most  complicated,  as  it  extends  between 
so  many  tarsal  bones.  When  disease  in- 
volves, ouly  the  simpler  synovial  mem- 
branes, or  is  confined  to  single  bones  in 
connection  with  them,  the  probabilities  of 
a  successful  issue  are  comparatively  great ; 
and  if  operative  measures  are  necessary, 
excision  of  individual  bones  may  be  had 
recourse  to  with  satisfactory  results.  I 
have  several  times  removed  the  calca- 
neum, the  cuboid,  or  even  the  internal 
cuneiform,  and  recovery  has  occurred  with 
a  very  useful  foot.  When  disease  affects 
the  astragalus  or  the  scaphoid,  on  the 
other  hand,  and  the  contiguous  synovial 
membranes  are  implicated,  the  chances  of 
localizing  the  mischief  become  much  di- 
minished ;  though  one  or  both  of  these 
bones  can  often  be  removed  successfully, 
leaving  a  very  effective  foot. '  The  middle 
and  external  cuneiform  bones,' also,  are 
unfavorably  situated,  though  less  so,  per- 
haps, than  the  astragalus  or  scaphoid. 
It  may  be  remarked,  that  the  repair  which 
takes  place  after  excision  in  these  cases 
is  usually  most  complete,  for  a  large  por- 
tion of  the  periosteum  is,  and  ought  to  be, 
left  behind  in  the  operation  ;  reproduction 
of  the  bone  consequently  occurs  to  a 
greater  or  less  extent,  giving  to  the  foot 

1  See  Holmes,  Surgical  Treatment  of  Chil- 
dren  p.  502  et  seq. 


all  the  solidity  which  is  required.  After 
removal  of  the  whole  of  the  calcaneum,  I 
have  found  the  heel  perfectly  rigid,  and 
the  amount  of  deformity  very  trifling.1 

[Two  cases  with  autopsy  are  reported  in 
Gaz.  des  Iiopitaux,  April  28,  1877.  The 
affection  is  said  by  Gosselin  to  be  most 
common  in  adults.  There  is  no  alteration 
in  the  position  of  the  foot,  and  no  deform- 
ity. The  pain  may  be  quite  acute  on 
pressure  near  the  scaphoid.  Motion  of 
the  foot  is  not  painful,  but  the  patient 
may  be  unable  to  bear  any  weight  upon 
the  foot.2] 

Inflammation  of  the  complicated  scapho- 
cuneiform  synovial  membrane  may  be 
looked  upon,  according  to  Mr.  Erichsen, 
as  a  distinct  affection  of  the  foot,  com- 
mencing usually  in  disease  of  the  sca- 
phoid. At  first  there  is  pain  and  swell- 
ing in  the  region  of  the  joint  between  the 
scaphoid  and  cuneiform  bones.  The  pain 
is  increased  by  bending  down  the  foot, 
and  extends  across  the  tarsus  to  its  outer 
side,  as  the  articulation  between  the  ex- 
ternal cuneiform  and  the  cuboid  becomes 
involved.  At  a  later  period  "the  foot 
assumes  a  remarkable  bulbous  or  clubbed 
appearance ;  the   symmetry  of  the   heel 

1  See  also  Pathological  Transactions,  vol. 
xi.,  p.  217,  for  an  account  of  the  condition  of 
the  parts  in  a  foot  from  which  I  had  removed 
two  of  the  tarsal  bones. 

[2  Also  Gaz.  des  Hopitaux,  Oct.  6,  1877,  p. 
922  ;  Chambard,  These  de  Paris,  1877  ;  Tar- 
salgia des  Adolescents ;  Duplay,  Gaz.  des 
Hop.,  Oct.  9,  1879.] 
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and  the  outline  of  the  ankle  are  unim- 
paired, but  the  fore  part  and  dorsum  of 
the  foot  are  greatly  swollen,  glazed,  and 
possibly  perforated  by  sinuses  discharging 
their  unhealthy  pus."1 

The  diseases  of  the  metatarsal  and 
phalangeal  articulations  call  for  no  spe- 
cial observations.  They  are  frequently 
gouty  in  their  character,  or,  in  some  cases, 
are  examples  of  chronic  osteo-arthritis.  It 
is  worthy  of  notice,  perhaps,  that  in  the 
metatarso-phalangeal  articulation  of  the 
great  toe,  the  deformity  induced  by  the 
latter  affection  has  been  mistaken  for  dis- 
location ;  a  condition  which  it  may  closely 
resemble. 

The  subject  of  bunion  is  considered  in 
the  essay  on  Surgical  Affections  of 
the  Skin. 


Diseases  of  the  Ster no-clavicular,  Acromio- 
clavicular, and  Sternal  Joints. 

A  certain  amount  of  enlargement  of  the 
sterno-clavicular  as  well  as  of  the  acromio- 
clavicular articulations  may  sometimes  be 
seen  in  persons  who  have  long  been  in 
the  habit  of  working  hard  with  their  up- 
per extremities.  Acute  inflammation  of 
the  sterno-clavicular  joint  is  also  met  with 
occasionally.  Such  a  case  in  an  adult 
came  under  my  care,  in  which  suppura- 
tion rapidly  took  place,  with  destruction 
of  the  fibro-cartilage,  inducing  sponta- 
neous dislocation  of  the  inner  extremity 
of  the  clavicle.  The  shoulder  and  arm 
having  been  fixed,  and  the  dislocation  re- 
duced and  prevented  from  recurring  by 
appropriate  splints,  recovery  took  place 
with  a  useful  extremity. 

Disease  of  this  joint  is  easily  recog- 
nized, but,  owing  to  the  great  mobility 
and  peculiar  anatomical  characters  of  tbe 
articulation,  it  is  difficult  to  secure  per- 
fect rest,  and,  for  like  reasons,  ankylosis 
is  seldom  met  with.  Cases  of  sterno-cla- 
vicular disease  will  be  found  related  in 
Mr.  Hilton's  work  on  Rest,  and  in  the 
Lancet  of  April,  1864. 2 

Chronic  osteo-arthritis  of  these  articula- 
tions may  also  occur,  producing  enlarge- 
ment of  the  articular  extremities  of  the 
clavicle,  stiffness  and  pain  on  movement 
of  the  joints,  as  well  as  weakness  of  the 
upper  extremity. 

Disease  of  the  articulation  between  the 
first  and  second  pieces  of  the  sternum,  where 
no  synovial  membrane  exists,  is  rare,  but 
an  interesting  case  is  related  by  Mr.  Hil- 
ton, in  which  the  principal  symptoms 
t  were  pain  about  the  sternum,  especially 

1  Erichsen's  Science  and  Art  of  Surgery, 
1    3d  ed.,  p.  715. 

[2  Lancet,  1876,  vol.  ii.,  p.  748  ;    Central- 
i   blatt  f.  Chirurgie,  No.  10,  1877.] 
VOL.  III. —20 


on  coughing  or  talking,  or  making  any 
respiratory  exertion,  with  difficulty  of 
breathing,  and  great  tenderness  on  direct 
pressure  on  the  joint.  Recovery  ultimately 
took  place. 


Diseases  of  the  Shoulder. 

The  shoulder-joint  resembles  the  hip  in 
its  anatomical  characters,  but  is,  fortu- 
nately, far  less  subject  to  disease,  and 
when  disease  occurs  the  results  are  usu- 
ally much  less  severe,  the  persistence  of 
pain  and  the  production  of  rigidity  con- 
stituting the  conditions  most  to  be  appre- 
hended. If  suppuration  takes  place, 
which  is  seldom  the  case,  the  matter 
often  follows  the  course  of  the  long  tendon 
of  the  biceps,  and  opens  at  the  front  of 
the  arm  below  the  deltoid.  Not  unfre- 
quently,  too,  it  passes  out  of  the  articula- 
tion by  the  opening  which  exists  in  the 
synovial  membrane  beneath  the  subscapu- 
lars, and  follows  that  muscle,  arriving  at 
the  surface  near  the  back  and  lower  part 
of  the  shoulder.  The  most  favorable  po- 
sition in  which  a  diseased  shoulder  can 
be  placed  for  treatment,  is  that  which  is 
almost  naturally  adopted  ;  the  arm  should 
be  parallel  to  the  trunk,  and  the  elbow 
slightly  separated  from  the  chest,  the 
forearm  being  at  the  same  time  supported 
by  appropriate  mechanical  means.  If 
ankylosis  takes  place,  owing  to  the  great 
mobility  of  the  scapula,  the  arm  may  still 
be  moved  very  freely,  and  the  limb  con- 
sequently remains  very  useful. 

The  condition  of  parts  induced  by 
chronic  osteo-arthritis  of  the  shoulder  has, 
no  doubt,  been  frequently  mistaken  for 
the  result  of  injury.  After  the  stage  of 
synovial  distension  has  passed,  wasting 
of  the  soft  parts  occurs  ;  rigidity,  as  well 
as  crepitation  on  movement,  are  met 
with,  and  the  head  of  the  humerus  ap- 
pears to  be  elevated  and  carried  forwards. 
When  the  disease  is  of  long  standing,  the 
deltoid  is  atrophied.  The  capsular  liga- 
ment is  usually  thickened,  and  has  some- 
times osseous  particles  in  its  substance, 
or  it  may  be  perforated  at  its  upper  part. 
The  synovial  membrane  shows  marked 
signs  of  inflammation.  The  glenoid  fossa 
loses  its  ligament  as  well  as  its  cartilage, 
and  presents  the  characteristic  ivory-like 
material ;  occasionally,  too,  irregular 
osseous  growths  are  found  around  its 
edges,  increasing  its  capacity.  The 
under  surface  of  the  acromion,  and  even 
of  the  acromial  end  of  the  clavicle,  may 
be  hollowed  out  by  pressure  of  the  hume- 
rus upon  them,  and  are  often  covered 
with  a  polished  porcelain-like  material. 
Separation  of  the  acromion  into  two  por- 
tions is  also  met  with  sometimes.  The 
head  of  the  humerus  is  often  much  en- 
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larged,  and  its  surface  eburnated.  The 
tendinous  structures  around  the  joint 
may  appear  partially  disintegrated,  and 
the  intraarticular  part  of  the  long  head 
of  the  biceps  is  usually  destroyed,  the  re- 
mains of  the  tendon  adhering  to  the  edges 
of  the  bicipital  groove. 

Disease  of  the  deep-seated  bursoz  around 
the  shoulder-joint  is  occasionally  met 
with,  and  may  prove  somewhat  perplex- 
ing. The  bursa?  beneath  the  subscapu- 
laris  and  the  infra  -  spinatus  habitually 
communicate  with  the  synovial  mem- 
brane, so  that  their  diseases  are  in  fact 
those  of  the  articulation  itself.  The 
bursa  beneath  the  deltoid  is  distinct ;  and 
when  that  bursa  is  inflamed,  the  muscle 
is  rendered  unusually  convex,  and  any 
contraction  of  it  is  attended  with  pain. 
The  articular  surfaces,  however,  can  be 
freely  pressed  together,  and  the  joint  ex- 
ercised without  suffering,  provided  the 
deltoid  is  not  used,  and  no  pressure  is 
made  on  the  tumor.  A  sensation  of  fine 
crepitation  can  often  be  felt  in  these  cases 
on  moving  the  shoulder. 

[Duplay  has  described  as  periarthritis 
of  the  shoulder-joint  the  condition  of 
stiffness  or  limited  motion  which  is  not 
infrequently  seen  following  compara- 
tively slight  injuries.  A  certain  amount 
of  pain  accompanies  motion  beyond  "a 
certain  extent,  although  some  motion  is 
possible  by  reason  of  the  mobility  of  the 
scapula.  Atrophy  of  the  muscles  is 
present,  and  at  times  some  spontaneous 
pain.  The  arm  becomes  useless,  and 
the  affection  does  not  improve  without 
treatment.  Forcible  motion  breaks  down 
adhesions  and  usually  effects  a  complete 
cure,  but  sometimes  two  or  three  attempts 
are  necessary  before  complete  recovery.1] 


Diseases  of  the  Elbow-joint. 

The  diseases  of  the  elbow  resemble 
those  of  the  knee,  although  they  are  less 
severe  in  their  character,  and  more 
favorable  in  their  results.  This  remark, 
indeed,  applies,  for  obvious  reasons,  to 
all  the  articulations  of  the  upper  as  com- 
pared with  those  of  the  lower  extremities. 
When  effusion  takes  place  into  the  syno- 
vial membrane  of  the  elbow,  the  swell- 
ing is  most  evident  at  the  back  of  the 
arm,  on  each  side  of  and  above  the  ole- 
cranon ;  it  is  also  perceptible  at  the  outer 
side  of  the  forearm,  beneath  the  exten- 
sors.    If  suppuration  occurs  in  the  joint, 

f1  Duplay,  Periarthrite  Scapnlo-Humerale, 
Arch.  gen.  de  Med.,  Nov.,  1872,  513  ;  Des- 
plats,  Gaz.  Hebd.,  June  14,  1878  ;  Marsh,  St. 
Bartholomew's  Hospital  Reports,  vol.  xiv., 
1878,  p.  339  ;  Paget,  Brit.  Med.  Journ.,  1867, 
vol.  i.,  p.  1 ;  Hood,  Bone-setting,  Loud.,  1871.] 


the  direction  in  which  the  matter  can 
make  its  way  with  the  greatest  ease  is 
upwards  and  backwards  between  the 
humerus  and  triceps ;  abscesses  point, 
therefore,  usually  at  the  borders  of  this 
muscle,  the  outer  being  the  border  more 
commonly  selected.  The  synovial  cap- 
sule may  also  give  way  in  front,  in  which 
case  sinuses  will  be  met  with  at  the  side 
of  the  brachialis  anticus.  If  the  bones 
are  diseased,  however,  the  fistulous  orifices 
may  lead  directly  to  the  part  which  has 
become  necrosed  or  carious.  In  cases  of 
strumous  osteitis,  which  is  somewhat  com- 
mon in  this  region,  complete  death  and 
separation  of  a  portion  of  bone  in  the 
olecranon,  or  in  one  of  the  condyles,  fre- 
quently with  but  sometimes  without  the 
existence  of  caries,  is  by  no  means  un- 
usual. A  comparatively  slight  operation, 
therefore,  is  occasionally  successful  in 
cases  where  excision  of  the  articulation 
might  at  first  sight  have  appeared  neces- 
sary. The  radius,  it  may  be  remarked, 
is  less  prone  to  suffer  than  either  the 
humerus  or  the  ulna. 

The  position  in  which  the  joint  should 
be  placed  when  splints  are  required,  is 
that  in  which  the  forearm  forms  a  right 
angle  with  the  arm,  and  is  in  a  state  in- 
termediate between  pronation  and  supi- 
nation. As  the  joint  naturally  falls  into 
this  position  in  consequence  of  its  afford- 
ing the  patient  the  greatest  amount  of 
relief,  secondary  dislocation  is  rare,  the 
only  one  which  is  met  with  being  luxa- 
tion of  the  head  of  the  radius  outwards 
and  backwards,  depending  probably  on 
the  hand  having  been  kept  in  a  state  of 
forced  pronation. 

Chronic  osteo-arthritis,  when  it  attacks 
the  elbow,  is  seldom  confined  to  a  single 
articulation,  so  that  the  nature  of  the  af- 
fection is  usually  clear.  Bony  nodules 
and  vegetations  are  of  frequent  occurrence 
in  this  disease,  taking  the  form  occasion- 
ally in  the  ulna  of  "  additamentary  bones." 
Detached  or  pendulous  bodies  are  often 
met  with,  sometimes  in  great  numbers. 

Disease  of  the  bursa  over  the  olecranon, 
constituting  "miner's  elbow,"  can  scarce- 
ly be  confounded  with  disease  of  the  joint. 
When  inflammation  attacks  the  bursa 
beneath  the  triceps,  however,  more  care 
is  necessary.  According  to  Mr.  Barwell, 
the  condition  here  closely  resembles  that 
which  is  met  with  in  the  knee  ;  a  synovial 
bag  existing  between  the  triceps  and  the 
humerus,  which  may  be  a  distinct  bursa, 
or,  as  is  more  commonly  the  case,  be  a 
prolongation  of  the  articular  synovial 
membrane.  Mr.  Barwell  remarks  that, 
in  inflammation  of  the  bursa  when 
it  does  not  communicate  with  the  joint, 
u  there  will  be  no  swelling  or  puftiness 
between  the  inner  condyle  and  olecranon 
process   when   the  arm   is  bent  at  right 
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angles  ;  but  the  infallible  test  is,  that  the 
line  of  junction  between  the  head  of  the 
radius  and  the  humerus  is  as  clear  and 
well-defined  as  ever.  If,  on  the  other 
hand,  the  inflamed  structure  communicate 
with  the  joint,  then  these  parts  will  par- 
ticipate in  the  general  puffiuess  and 
swelling.1 

Diseases  of  the  Wrist,  and  other  Articula- 
tions of  the  Hand. 

The  complicated  relations  of  the  various 
synovial  membranes  at  the  wrist  and 
around  the  carpal  bones  facilitate  exten- 
sion of  disease  from  one  to  the  other  ;  the 
anatomical  arrangement  explains  also,  to 
a  certain  extent,  why  it  is  that  the  bones 
are  so  frequently  affected  in  articular  dis- 
ease of  this  region.  The  most  favorable 
position  in  which  the  hand  can  be  placed 
in  disease  of  the  wrist  is  one  intermediate 
between  flexion  and  extension,  as  well  as 
between  pronation  and  supination.  This 
position  is  the  one  naturally  adopted  when 
the  hand  and  arm  are  supported  in  a 
sling.  In  the  recumbent  posture,  how- 
ever, the  hand  usually  lies  on  a  cushion 
in  a  state  of  complete  pronation  :  a  condi- 
tion which  places  the  posterior  ligaments 
on  the  stretch,  and  favors  luxation  back- 
wards, the  only  form  of  spontaneous  dis- 
location to  be  apprehended.  .In  acute  in- 
flammation of  the  wrist,  therefore,  relief 
may  often  be  afforded  by  so  adapting  the 
mechanical  support  as  to  obviate  this 
tendency  to  pronation.  If  luxation  of  the 
ulna  has  already  occurred,  and  the  tri- 
angular fibro-cartilage  been  destroyed, 
the  hand  must  be  secured  in  the  position 
recommended,  and  pressure  exercised  on 
the  back  of  the  ulna  to  reduce  its  disloca- 
tion, and  maintain  the  bone  in  its  normal 
position.  As  stiffness  of  the  fingers  is 
very  apt  to  occur  from  want  of  exercise  in 
cases  of  diseased  wrist,  passive  motion  of 
their  articulations  must  be  had  recourse 
to  as  early  as  possible. 

Chronic  osleo-arthritis  of  the  wrist  is 
most  common  in  females  beyond  the 
middle  period  of  life,  though  it  is  met 
with  occasionally  at  an  early  age  in  both 
sexes.  The  back  of  the  wrist  in  this  form 
of  disease  exhibits  usually  a  peculiar  pro- 
jection in  consequence  of  enlargement  and 
partial  luxation  backwards  of  the  ulna, 
and,  though  to  a  much  less  degree,  of  the 
radius.  The  fingers  are  frequently  dis- 
torted, becoming  permanently  flexed  as 
well  as  addueted  ;  the  second,  phalanges, 
however,  of  the  fingers,  as  well  as  of  the 
thumb,  are  usually  extended,  giving  to  the 


1  Barwell,  On  Diseases  of  the  Joints,  p.  347. 


hand  a  peculiar  appearance  highly  char- 
acteristic of  the  disease  in  its  advanced 
stage.  _  Enlargement  of  the  articular  ex- 
tremities of  the  fingers  is  very  common, 
representing  the  w  nodosities"  of  Dr.  Hay- 
garth.  Partial  or  complete  luxations  of 
them  may  also  be  present. 

Synovial  tumors,  or  "ganglia,"  about 
the  wrist  are  treated  of  in  the  essay  on 
Affections  of  the  Muscular  System. 


Diseases  of  the  Temporo-maxillary 
Articulation. 

The  oniy  affection  of  this  joint  to  which 
it  is  necessary  specially  to  direct  attention 
is  chronic  osteo-arthritis.  This  disease 
usually  attacks  the  jaw  in  old  persons, 
though  it  has  been  seen  in  early  life ; 
generally  speaking,  too,  it  is  constitutional 
rather  than  local,  and  shows  a  marked 
disposition  to  symmetrical  disturbance. 
The  condyle  and  ramus  of  the  lower  jaw 
are  usually  enlarged  and  elongated  ;  in  a 
case  related  by  Cruveilhier,  however,  the 
condyle  was  found  to  be  entirely  absent. 
The  glenoid  cavity  is  more  or  less  altered, 
being  frequently  enlarged,  and  sometimes 
forming  a  plane  surface.  The  articular 
cartilage  and  fibro-cartilage  generally  dis- 
appear, but  the  porcelain  deposit  is  not 
common,  and  foreign  bodies  are  rarely,  if 
ever,  present.  The  symptoms  consist 
principally  in  stiffness  of  the  jaw,  and  in- 
ability completely  to  open  the  mouth, 
with  a  crackling  noise  when  the  joint  is 
used.  The  face  is  distorted  ;  if  only  one 
articulation  is  affected,  there  will  be  some 
projection,  and  the  face  is  turned  towards 
the  opposite  side.  When  both  articula- 
tions are  diseased,  the  whole  jaw  is  car- 
ried forwards.  The  symptoms  are  com- 
monly less  urgent  than  those  presented  by 
the  same  disease  in  other  joints,  but  Dr. 
Humphry  refers  to  a  case  in  which  this 
disease  caused  so  much  discomfort  and 
distortion  of  the  face,  that  he  was  led  to 
excise  the  condyle  of  the  affected  joint, 
and  with  very  good  result.1  A  case,  too, 
is  related  by  Mr.  Hilton,  in  which  osseous 
ankylosis  of  this  articulation  had  oc- 
curred to  a  considerable  extent  on  both 
sides,  in  a  man  in  whom  ankylosis  was 
also  found  between  the  skull  and  atlas,  as 
well  as  between  some  of  the  succeeding 
cervical  vertebrae.2 

1  Humphry,  On  the  Human  Skeleton,  p. 
306. 

2  Hilton's  Lectures  on  Rest,  p.  105  ;  [Gaz. 
des  Hopitaux,  1878,  Nos.  127,  129  ;  Lignal, 
These  de  Paris,  No.  411, 1879  ;  Marsh,  Lancet, 
July  31,  1880.] 
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DISEASES  OF  THE  SPINE. 

By  Alex.  Shaw,  Esq. 
Revised  by  E.  H.  Bradford,  M.D. 


The  spine  is  subject  to  a  disease,  com- 
mencing in  its  bones  and  joints,  so  formi- 
dable in  its  results,  that  it  is  emphatically 
called  Disease  of  the  Spine.  From  Caries 
being  the  kind  of  morbid  action  which  in- 
vades the  bony  structures,  that  term  is 
sometimes  used  to  designate  the  disease. 
Owing  to  an  angular  projection  or  hump 
being  formed  in  the  spine  at  the  chief 
seat  of  the  disease,  and  to  distinguish  it 
from  Lateral  Curvature,  the  name  Angu- 
lar Deformity  is  sometimes  applied.  The 
term  Malady  of  Pott,  derived  from,  the 
first  standard  description  of  the  disease 
having  been  given  by  our  countryman,  is 
still  occasionally  met  with,  but  only  in 
foreign  works. 

Disease  of  the  spine  is  correctly  in- 
cluded among  those  of  the  joints  gener- 
ally. The  morbid  action  which  leads  to 
the  destruction  of  parts  of  the  bodies  of  the 
vertebra?  and  fibro-cartilages,  is  identical 
with  what  attacks  other  articulations. 
But  as  the  spine  combines  several  offices 
essentially  distinct  from  each  other,  such 
as  being  a  flexible  column  and  at  the 
same  time  the  guardian  of  the  spinal 
cord,  its  diseases  present  special  charac- 
ters, which  justify  their  being  treated  of 
separately. 

[The  pathology  of  bone  has  recently 
been  the  subject  of  careful  investigation, 
and  particularly  the  morbid  processes  to  be 
found  in  suppurative  joint  affections,  and 
the  kindred  disease  caries  of  the  spine. 
Koster  and  others  have  demonstrated 
that  miliary  tubercles  are  almost  invaria- 
bly to  be  found  in  fungous  arthritis,  and 
conclude  that  the  process  must  be  re- 
garded as  essentially  a  tuberculous  one. 
Feurer'  has  recently  examined,  with  refer- 
ence to  this  point,  12  specimens  of  caries 
of  the  spine  ;  in  nine  of  these  miliary  tu- 
bercles were  found  in  the  diseased  tissue, 
with  suppuration  in  four  ;  tubercles  were 
to  be  found  in  other  organs  also.  In  the 
remaining  3  specimens,  no  tubercles  were 
found  in  the  bony  tissue.  In  1  of  these, 
however,  miliary  tubercles  were  found  in 
the  pericardium,  but  not  elsewhere  ;  in 
this  case  suppuration  was  present,  but  it 
was  absent  in  the  other  two. 

['  Vircliow's  Archiv,  1880,  p.  89.] 


As  elsewhere  in  similar  affections,  the 
first  known  pathological  change  consists 
of  increased  vascularization  ;  Avidening  of 
Howship's  lacuna? ;  inflammatory  changes 
in  the  marrow  follow,  the  normal  fatty 
tissue  is  replaced  by  granulation  -  cells 
which  may  undergo  fatty  degeneration  ; 
the  lacuna?  become  enlarged,  are  filled 
with  cellular  tissue,  and  the  bony  substance 
is  absorbed  or  necrosed.  It  is  as  yet  un- 
determined whether  the  vascularization 
of  the  bone-tissue  is  the  result  of  an  in- 
creased flow  of  blood  in  the  canaliculi,  or 
to  the  extension  of  new  vessels  from  the 
marrow.  Authorities  differ  also  as  to  the 
part  played  by  the  osseous  substance  in 
this  process  of  inflammation,  whether  the 
tela  ossea  is  simply  inert  and  is  absorbed, 
or  whether  the  bone-corpuscles  primarily 
undergo  degenerative  changes.1] 

Caries  :  ulceration. — The  disease  called 
caries  is  generally  considered  to  be  a 
morbid  process  confined  to  bone.  The 
part  of  the  bone  attacked,  commonly 
circumscribed  within  a  small  area,  at  first, 
is  gradually  consumed  by  disintegration 
and  absorption.  The  fibro-cartilages  con- 
tiguous to  the  diseased  bone  undergo 
what  appears  a  similar  and  simultaneous 
destruction  of  substance.  And  during 
the  process,  there  is  a  constant  discharge 
of  pus,  both  from  the  bone  and  the  carti- 
lages. Hence  it  may  be  concluded  that 
the  diseased  action  in  bone  called  caries, 
is  the  same  that,  witnessed  in  the  fibro- 
cartilages,  is  called  ulceration. 

The  question  has  been  mooted  as  to 
whether  the  morbid  process  commences 
in  the  osseous  or  fibro-cartilaginous  struc- 
tures. It  seems  enough  to  know  that 
when  the  disease  has  proceeded  for  a 
short  time,  all  the  textures  yield  indis- 
criminately to  its  destructive  agency.  In 
childhood,  temporary  cartilage  enters 
into  the  composition  ;  yet  we  find  that 
bony,  fibrous,  fibro-cartilaginous  and  sim- 
ply cartilaginous  tissues  are  all  disinte- 
grated and  removed  in  an  apparently 
identical  manner. 

[Simple  as  the  diagnosis  of  caries  of  the 

['  Cadeillan, Paris.  18^0.  De  l'osteo-myelite 
aigue  des  corps  vertebraux,  cause  du  mal  de 
Pott.] 
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spine  is  when  a  marked  projection  of  the 
spinous  processes  can  be  determined,  in 
the  earliest  stages  the  disease  is  not  always 
so  readily  recognized. 

Stiffness  of  the  back  at  the  affected  por- 
tion is  very  characteristic,  and  is  due  to 
muscular  contraction  similar  to  that 
seen  about  affected  joints.  In  cervical 
caries  this  frequently  gives  rise  to  torti- 
collis, and  in  dorsal  disease,  in  some  in- 
stances, a  spurious  lateral  curvature  may 
for  awhile  mask  the  incipient  Pott's  dis- 
ease. When  the  lower  dorsal  or  lumbar 
region  is  affected  pronounced  lordosis  is 
often  to  be  seen,  and  in  caries  in  a  higher 
part  of  the  spine  the  patient  will  some- 
times throw  the  head  back  to  prevent  its 
weight  from  bending  the  spine  forward 
and  crowding  the  diseased  bodies  to- 
gether. 

The  phenomena  (strictly  nervous  in 
character)  vary  according  to  the  location 
of  the  disease.  When  the  upper  dorsal 
and  cervical  region  is  involved,  a  "grunt- 
ing" respiration  and  cough  and  attacks 
of  severe  dyspnoea  may  take  place.  Pa- 
tients with  incipient  caries  of  the  spine 
have  frequently  been  treated  as  asthmatic 
or  suffering  from  bronchitis. 

In  a  similar  way,  disturbance  of  diges- 
tion, "dyspepsia,"  with  occasional  at- 
tacks of  vomiting,  severe  abdominal  pain, 
"gastralgia,"  vesical  irritation  with  se- 
vere pain  in  the  testicles  and  penis,  follow 
disease  of  the  corresponding  portion  of 
the  spinal  column.  The  most  notable  ex- 
ample of  this  was  furnished  by  a  patient 
who  underwent  the  operation  of  lithotomy 
for  symptoms  which  on  autopsy  were 
found  to  be  due  simply  to  caries  of  the 
spine  in  the  lumbar  region.1] 

Anterior  segment,  the  special  seat  of  the 
disease. — An  important  distinction  exists 
as  to  the  segment  of  the  spine  to  which 
the  morbid  action  confines  its  attacks.  It 
is  a  remarkable  pathological  fact,  that 
spinal  disease  selects  the  bodies  of  the 
vertebrae,  the  fibro-cartilages,  and  the 
accessory  ligaments,  forming  the  anterior 
segment  of  the  spine,  as  the  particular 
objects  of  its  invasion  ;  to  the  exclusion 
of  the  pedicles,  arches,  transverse,  ob- 
lique, and  spinous  processes,  together  with 
the  ligaments  and  articulations,  which 
form  the  posterior  segment.  That  is, 
caries  and  ulceration  commence  in  the 
anterior  portion  of  the  column,  destroy  it 
extensively  from  front  to  rear,  and  pro- 
ceed both  upward  and  downward  ;  but 
they  do  not  go  backward,  or  cross  the  line 
of  partition  between  it  and  the  posterior 
portion.  It  may  be  deemed  singular 
that,  numerous  as  are  the  small  joints 
formed  by  the  opposing  surfaces  of  the 
oblique   processes,   in  the  posterior  seg- 

['  New  York  Med.  Record,  April  24,  1875.] 


ment,  disease  is  scarcely  ever  witnessed 
in  them.  It  will  presently  be  seen  that 
the  structures  of  that  segment  have  a  re- 
markable disposition  to  take  on  reparative 
action,  in  antagonism,  as  it  were,  to  the 
morbid  action  in  front. 

Disease  of  the  spine  occurs  with  equal  | 
frequency  in  the  two  sexes.  It  may  com- 
mence at  any  period  of  life  ;  but  it  is 
extremely  rare  past  the  middle  term  ; 
it  is  most  rife  from  early  childhood  to 
adolescence. 

The  disease  is  generally  admitted  to  be 
one  of  the  class  called  scrofulous  ;  yet  it  is 
often  met  with  in  persons  who  do  not 
otherwise  show  signs  of  that  diathesis. 
Its  origin  is  frequently  attributed  by  the 
patient  or  friends  to  an  accident,  as  a  fall, 
that  probably  occurred  a  long  time  pre- 
viously. But  the  evidence  of  the  connec- 
tion is  seldom  satisfactory.  Greater 
importance  is  due  to  the  unsound  consti- 
tution which  would  cause  such  dispropor- 
tionate effects  to  proceed  from  a  slight 
injury. 

Incipient  stage  of  disease  of  the  spine. ' — 
The  symptom  which  commonly  attracts 
the  notice  of  the  friends  of  the  patient 
first,  and  which  is  also  the  most  import- 
ant in  the  mind  of  the  surgeon,  is  a  promi- 
nence of  one,  two,  or  more  spinous  pro- 
cesses at  some  part  of  the  column. 

Unprofessional  persons  will  speak  of 
that  projection  as  a  "growing  out"  of 
the  back.  To  the  surgeon  it  is  significant 
of  a  certain  portion  of  the  front  of  the 
spine  having  been  destroyed  by  disease. 
He  infers  that  an  excavation  there  has 
caused  the  superior  part  to  fall  down  at 
an  angle  to  the  inferior ;  and  concludes 
that  as  the  bend  is  directly  forward,  the 
loss  of  substance  must  be  in  the  bodies  of 
the  vertebras  and  intervertebral  cartilages. 
The  apex  of  the  angle,  it  will  likewise  be 
perceived,  will  be  formed  by  the  spinous 
process  of  the  vertebra  in  which  the  de- 
struction has  been  greatest. 

In  the  advanced  stage  of  the  disease, 
no  symptom  can  be  more  easily  detected 
than  the  prominence  of  the  spinous  pro- 
cesses ;  for  the  muscles  in  each  trough 
will  have  become  atrophied  from  want  of 
use  ;  and  the  ridge  will  stand  out  conspi- 
cuously like  a  keel,  with  rugged,  serrated 
edge,  each  knob  distinct ;  the  transverse 
and  oblique  processes  may  even  be  well- 
marked.  But  in  the  recent  stage,  when 
the  angle  has  just  begun  to  appear,  there 
are  sources  of  obscurity,  which  some- 
times make  the  diagnosis  difficult.  The 
protuberance  can  be  more  easily  discerned 
in  some  of  the  regions  of  the  spine  than 
in  others.  It  can  be  recognized  in  the 
dorsal  before  it  can  in  the  lumbar  ;  and 

['  Sur  la  polyarthritis  vertebrale  ;  Broca, 
Gaz.  Med.  de  Par.,  1879,  pp.  454,  465.] 
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the  reason  is  obvious.     The  natural  curve 
in  the   dorsal  region,  has  its   convexity 
presenting    backward ;  the  ridge  of  spi- 
nous    processes    is,  therefore,   compara- 
tively superficial ;  hence  a  trifling  increase 
of  the  natural  bend,  caused  by  the  destruc- 
tion of  even  a  small  part  of  one  of  the 
bodies,  will  be  distinctly  apparent.     But 
it  is  different  in  the  lumbar  region;  the 
natural  curve  there  has  its  convexity  pre- 
senting forward,  and  owing  to  the  hollow 
in  the  back,  the  tips  of  the  spinous  pro- 
cesses are  situated  comparatively  deeply. 
When  there  is  loss  of  substance,  therefore, 
iii  the  front  or  convex  aspect  of  the  curve, 
consequent  on  carious  ulceration  of  the 
bodies    and  intervertebral   cartilages,   it 
may  be  long  before  the  spine  will  tall  for- 
ward, and  bend  in  the  reverse  direction, 
so  that  the  ridge  of  spinous  processes  shall 
form  a  convexity  and  visible   projection 
posteriorly.     Moreover,  from   the   great 
depth  and  magnitude  of  the  lumbar  ver- 
tebra?, it  is  obvious  that  the  destruction 
of  their  substance  must  be  proportionally 
extensive,  for  the  column  to  be  bent  aKan 
angle.     In  the  cervical  region,  the  normal 
curve  is  similar  in  direction  to  that  in  the 
lumbar.      When    the    disease,   however, 
attacks  the  vertebras  there,  the  effects  dif- 
fer from  what   are  observed  elsewhere  ;- 
the  portion  of  spine  above   the  carious 
ulceration    does    not  fall  forward ;   the 
weight  of  the  head  overcomes  that  tend- 
ency ;  and  the  result  is  that  the  head  sub- 
sides vertically,  so  as  to  approximate  to 
the  upper  part  of  the  chest,  and  oblite- 
rate the  appearance  of  the  neck..    Accord- 
ingly, the  occiput  comes  in  the  way  of  an 
examination,  preventing  the  tips  of  the 
spinous  processes  from  being  felt  by  the 
fingers. 

But  in  reference  to  these  normal  curves 
of  the  spine,  it  is  to  be  remembered  that 
they  are.  not  properly  established  till 
about  puberty  ;  and  that  up  to  that  age, 
the  column  is  very  flexible.  A  difficulty 
of  diagnosis  is,  therefore,  sometimes  found 
in  young  patients,  as  a  consequence  of 
this  suppleness  ;  especially  if  they  have 
been  previously  debilitated  by  illness. 
When  a  weakly  child  sits,  he  usually 
stoops  ;  and  if  the  spine  be  examined,  the 
ridge  of  spinous  processes  will  probably 
project  conspicuously  and  alarm  the  pa- 
rents ;  it  is  not  unlikely,  "moreover,  that 
the  chief  protuberance  will  be  about  the 
middle  of  the  lumbar  region,  where  a 
hollow  might  be  expected  in  the  adult.  If 
it  should  be  apprehended  that  disease  of 
the  spine  was  commencing,  the  point  of 
greatest  interest  would  be  to  observe 
whether  there  were  any  distinctly  abrupt 
projection  of  one  particular  spinous  pro- 
cess, to  mark  it  as  the  apex  of  an  angle, 
however  obtuse.  Should  doubt  still  re- 
main, the  child  may  be  laid  on  its  belly, 


and  the  hips  elevated  to  a  higher  level 
than  the  spine  ;  if  the  structures  be  sound 
all  appearance  of  the  abnormal  protuber- 
ance will  then  be  removed  ;  if,  on  the  con- 
trary, the  projection  be  consequent  on 
disease,  it  will  continue  to  be  perceived. 

Blgidity  of  the  affected  portion.— Fov  the 
detection  of  disease  in  the  spine  at  an 
early  period,  no  symptom  is  more  valu- 
able than  diminution  of  the  natural  flexi- 
bility of  the  column  at  the  suspected  part. 
And  the  reason  why  that  defect  should 
indicate  disease  at  its  incipient  stage,  may 
be  stated.  Pathology  teaches  that  as  soon 
as  caries  and  ulceration  attack  the  bodies 
of  the  vertebra?  and  intervertebral  sub- 
stances, adhesive  inflammation  is  set  up 
in  the  adjoining  structures,  more  particu- 
larly in  the  posterior  segment  of  the  spine. 
Coagulable  lymph  is  thrown  out  in  the  in- 
terstices of  the  lamina;,  joints,  and  pro- 
cesses situated  at  the  back ;  and  as  the 
lymph  solidifies  the  vertebra?  become  ag- 
glutinated and  deprived  of  their  natural 
mobility.  Parallel  instances  are  met 
with  in  diseases  of  the  joints  elsewhere  : 
for  example,  an  early  symptom  in  hip- 
disease  is  interruption  of  the  free  motion 
of  the  articulation.  The  rigidity  of  the 
spine  may  be  made  evident  by  the  simple 
expedient  of  directing  the  patient  to  stoop 
forward,  and  rise  alternately  ;  or  to  in- 
cline his  body  first  to  one  and  then  to  the 
other  side  ;  if  the  column  be  carefully 
watched  during  these  movements,  and 
caries  has  commenced,  a  distinct  contrast 
will  be  perceived  between  the  natural 
flexibility  of  the  spine  throughout  its 
principal  extent,  and  an  abnormal  inflex- 
ibility in  the  portion  occupied  by  about 
four  or  five  adjoining  vertebi'a?.  The  lat- 
ter bones  will  appear  to  be  moved  as  a 
united,  compact  mass.  Or  if  the  palm  of 
the  hand  be  planted  broadly  and  flatly 
over  the  vertebra?  suspected  to  be  dis- 
eased, including  some  of  the  sound  ad- 
joining parts,  and  if  the  patient  be  asked 
to  stoop  and  rise  as  before,  a  distinct 
sense  of  movement  among  the  various 
processes  will  be  communicated  to  the 
fingers  at  the  sound  part,  while  there  will 
be  an  absence  of  such  a  feeling  at  the  dis- 
eased part.' 

Heat  and  swelling. — When  the  disease  is 
acute  and  the  ulceration  in  active  pro- 
gress, both  these  symptoms  will  be  pre- 
sent. The  increase  of  temperature  may 
be  ascertained  by  the  touch,  but  it  will  be 
certified  better  by  the  thermometer.  The 
swelling  is  seldom  such  as  to  be  promi- 
nent and  distinct ;  it  consists  rather  in  a 
general  fulness  which  partially  obscures 
the  forms  of  the  bones.     When  consider- 

['  Physiological  curves  of  the  vertebral 
column  ;  Balandin,  Virchow's  Arehiv,  June 
10,  1873.] 
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able,  it  indicates  an  actively  progressing 
condition  of  the  caries.  When  absent, 
and  the  points  and  surfaces  of  the  bones 
are  visible  and  defined,  it  furnishes  an 
argument  for  supposing  that  the  disease 
is  dormant  and  that  ankylosis  may  have 
taken  place. 

Pain. — This,  which  is  a  faithful  guard- 
ian in  general  of  the  textures  of  the  frame, 
is  a  fallacious  monitor  in  regard  to  dis- 
ease of  the  spine.  It  fails  to  warn  when 
danger  is  imminent,  and  it  alarms  need- 
lessly. As  a  proof  that  carious  ulceration 
of  the  vertebras  is  not  always  attended 
with  pain,  it  may  be  stated  that  nume- 
rous patients  have  gone  through  the 
whole  course  of  the  disease,  so  as  to  have 
angular  deformity  of  the  worst  descrip- 
tion, without  having  been  confined  to  bed 
a  week  or  day,  from  inability  to  go  about. 
Again,  other  patients,  almost  always  fe- 
males, have  suffered  sharp  pain  in  a  part 
of  the  spine,  from  supposed  disease,  while 
every  vertebra  was  perfectly  sound. 
Nevertheless,  in  acute  cases  of  real  dis- 
ease of  the  spine,  pain  in  the  affected  part 
of  the  back  is  a  leading  symptom.  It 
will  be  varied  sometimes  by  the  feeling  of 
painful  constriction  about  the  epigas- 
trium, as  if  a  cord  were  tied  round  the 
waist.  The  act  of  raising  the  patient,  or 
turning  him  round  in  bed,  will  cause 
great  agony.  If  his  limbs  'be  affected 
with  convulsive  startings  the  shock  com- 
municated to  the  spine  will  be  attended 
with  much  pain.  His  nights  will  be  sleep- 
less. Such  attacks  do  not  commonly  last 
long,  but  they  are  apt  to  recur ;  they  in- 
dicate accessions  of  the  acute  morbid  ac- 
tion. 

In  a  large  proportion  of  cases,  pain  is 
a  subordinate  symptom ;  and  some  devices 
are  necessary  to  make  it  be  felt.  While 
the  patient  is  upright,  a  shock  may  be 
given  to  the  spine,  by  placing  the  hands 
on  both  his  shoulders,  and  suddenly  de- 
pressing them ;  the  jerk  will  probably 
cause  pain  in  the  affected  part.  Or  he 
may  be  asked  to  jump  from  a  low  stool 
upon  the  floor.  Percussing  each  spinous 
process  in  succession  is  another  mode. 
The  plan  of  carrying  a  hot  sponge  down 
the  spine,  in  the  expectation  of  the 
warmth  bringing  out  the  pain,  has  not 
much  to  recommend  it.  When  dull  ach- 
ing pain,  always  returning  to  the  same 
part  of  the  spine,  follows  exercise,  jolting 
in  a  carriage,  or  sitting  for  a  long  time,  it 
betokens  latent  disease. 

Neuralgia  of  the  spine. — It  is  necessary, 
for  assisting  diagnosis,  to  notice  here  a 
kind  of  pain  which  fixes  itself  in  some 
particular  spot  of  the  spine,  and  is  liable 
to  be  mistaken  for  a  symptom  of  organic 
lesion.  It  differs  from  those  pains  in  the 
back  which  can  be  traced  directly  to  rheu- 
matism,  dyspepsia,  diseases  of  the  kid- 


neys, or  of  the  uterus,  or  ovaries.  The 
affection  is  nervous  and  functional.  It 
may  be  considered  to  have  the  same  rela- 
tion to  the  spine  which  clavus  hystericus 
has  to  the  head.  Pains  resembling  it  visit 
different  parts  of  the  body  ;  but  they  have 
one  common  character  in  affecting  females 
prone  to  hysteria  almost  exclusively.  Sir 
B.  C.  Brodie  gave  to  them  the  name 
"hysterical  neuralgia."  They  are  not 
uncommon  in  the  joints  generally,  par- 
ticularly the  knee.  When  that  articula- 
tion is  affected,  the  pain  may  be  of  long 
duration,  exhausting  to  the  constitution. 
It  has  fallen  to  the  lot  of  the  writer  to 
have  witnessed  two  cases  of  that  hysteri- 
cal neuralgia  of  the  knee-joint,  in  both  of 
which  the  patients,  young  females,  con- 
sented to  lose  their  limbs  on  account  of 
the  severity  of  the  pain.  They  were 
under  the  care  of  the  same  surgeon,  who 
conceived  that  their  sufferings  were  owing 
to  acute  ulceration  of  the  cartilages  of  the 
joints,  requiring  amputation  ;  and  chloro- 
form had  not  then  been  introduced.  In 
both  cases,  the  cartilages  and  all  the  other 
structures  of  the  joints  were  found,  after 
the  operation,  to  be  perfectly  healthy. 
The  lesson  taught  by  these  examples,  and 
enforced  by  other  considerations,  is  that, 
when  the  spine  is  affected  with  similar 
pains,  they  may  be  acute  and  long  persist- 
ent, without  boding  actual  disease. ' 

1  The  subsequent  history  of  one  of  these 
patients  was  not  a  little  remarkable.  Al- 
though the  stump  was  apparently  sound,  it 
soon  became  the  seat  of  pain,  equal  to  what 
had  been  felt  in  the  knee.  Thereupon  the 
surgeon  repeated  the  amputation  higher  up. 
Healthy  cicatrization  took  place  ;  but  ere  long 
pain,  as  bad  as  at  first,  returned  in  the  new 
stump.  The  next  proceeding  was  to  excise 
a  large  portion  of  the  sacro-sciatic  nerve. 
But  this  operation  had  no  better  result  than 
the  preceding.  Neither  surgeon  nor  patient, 
however,  lost  heart.  As  there  still  remained 
a  portion  of  limb  capable  of  removal,  ampu- 
tation at  the  hip-joint  was  performed.  The 
large  wound  healed  favorably.  Yet  the  pain 
did  not  depart ;  it  continued  in  the  cicatrix 
as  great  as  ever,  and  of  the  same  kind  as  at 
first.  The  young  woman  was  eventually  sent 
to  the  sea-side.  There  she  became  pregnant. 
Upon  her  return  it  was  ascertained  that  as 
soon  as  she  felt  herself  in  the  family -way,  the 
neuralgia  ceased.  Having  subsequently  be- 
come the  mother  of  a  large  family,  she  has 
been  frequently  seen  on  account  of  her  chil- 
dren ;  and,  according  to  her  statement,  she 
has  still  occasional  attacks  of  the  old  pain  in 
the  stump. 

The  writer  has  been  informed  of  a  similar 
case  which  occurred  recently.  The  surgeon 
was  induced,  chiefly  by  the  solicitations  of 
the  patient,  a  woman  of  hysterical  tempera- 
ment, to  amputate  her  limb  for  supposed  ul- 
ceration of  the  cartilages  of  the  knee-joint. 
The  structures  were  found  healthy. . 
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Every  part  of  the  spinal  column  would 
seem  equally  prone  to  be  affected  with  this 
neuralgia.  Perhaps  it  may  be  met  with 
more  frequently  at  the  site  of  the  "  verte- 
bra prominens,"  than  elsewhere;  and 
when  seated  there,  the  protuberance  of 
the  spinous  process  increases  the  fear  that 
disease  may  be  its  origin.  A  peculiar 
feature  of  the  pain  is  that  it  is  circum- 
scribed within  a  small  area,  so  that  the 
part  might  be  covered  with  the  point  of 
the  finger  ;  and  the  description  often  given 
is  that  it  resembles  what  might  be  pro- 
duced by  a  nail  being  driven  into  the  side 
of  the  spine.  The  actual  suffering  to 
which  the  pain  gives  rise  is  undoubtedly 
great  ;  but  the  effect  on  the  patient's  mind 
is  not  the  least  of  the  evil  consequences. 
She  becomes  the  victim  of  unfounded  ap- 
prehensions as  to  the  nature  of  her  com- 
plaint— being  commonly  possessed  with  a 
conviction  that  a  frightful  corroding  ulcer, 
of  some  kind,  is  destroying  her  spine. 
Forthwith  she  is  furnished  with  an  invalid 
bed ;  and  months  or  years  may  elapse 
before  she  rises  from  it. 

The  main  points  which  deserve  atten- 
tion, in  forming  a  diagnosis,  are  :  1,  that 
no  appreciable  angular  deformity  exists  ; 
2,  that  there  is  no  perceptible  rigidity  in 
the  affected  part ;  3,  that  while  undergo- 
ing the  examination,  the  patient  will 
wince  and  jerk  the  body,  each  time  the 
spine  is  touched  ;  which  is  contrary  to 
what  she  would  do  if  the  pain  depended 
on  disease  ;  lastly,  in  reference  to  those 
cases  in  which  the  pain  in  the  back  has 
lasted  over  many  months,  and  the  lady 
has  been  confined  all  the  while  to  her 
couch,  and  yet  no  deformity  is  apparent — 
which  is  the  history  of  almost  all  these 
neuralgic  cases — it  may  be  argued  that, 
if  caries  had  been  engaged,  all  the  while 
the  pain  was  felt,  in  destroying  the  verte- 
bra?, deformity  of  an  unmistakable  kind 
would  have  been  produced. 

It  is  not  uncommon  for  hysterical  pa- 
tients, especially  those  who  have  been 
long  confined  to  the  recumbent  position, 
•to  lose  control  over  their  lower  extremi- 
ties, to  have  "hysterical  paraplegia." 
"When  neuralgia  of  the  spine  is  added, 
the  complication  no  doubt  increases  the 
difficulty  of  diagnosis.  It  will,  however, 
be  perceived  further  on,  that  when  para- 
plegia occurs  as  the  result  of  carious 
ulceration,  it  is  preceded  by  strikingly 
marked  angular  deformity  of  the  column  ; 
a  condition  that  does  not  belong  to  neu- 
ralgia. Yet,  in  certain  i-are  cases,  defor- 
mity may  not  be  wanting  to  increase  the 
perplexity.1 

['  Vidal,  Painful  points  of  the  spine  in 
affections  not  spinal;  Progres  Med.,  1879,  No. 
28  ;  Skey,  Hysteria  ;  Paget,  Clinical  Lectures 
and  Essays  ;    Shaffer,  Hysterical  Element  in 


The  writer  had  under  his  charge  a  gov- 
erness,  twenty-two  years  of  age,  affected  with 
paraplegia  ;  she  suffered  at  the  same  time 
from  neuralgia  in  the  spine.  On  examining 
the  seat  of  the  pain,  which  was  in  the  lum- 
bar region,  a  projection  of  some  of  the  verte- 
brae was  distinctly  visible.  The  patient  had 
been  obliged  to  relinquish  her  situation  in  a 
family,  as  it  had  been  stated  by  the  medical 
attendant  that  she  had  spinal  disease,  accom- 
panied with  affection  of  the  spinal  cord. 
From  inquiry,  however,  into  the  history  of 
the  deformity,  and  examination  of  the  whole 
spine,  it  was  made  out  satisfactorily  that  the 
bulging  of  the  spine  at  the  loins  was  a  con- 
sequence merely  of  lateral  distortion  ;  that 
the  pain  situated  there  was  nervous  j  and  that 
the  dragging  of  the  limbs  and  inability  to 
walk  were  symptoms  of  hysterical  paraplegia. 
Under  treatment  by  physical  exercises,  sham- 
pooing, shower-baths,  tonics,  etc.,  she  per- 
fectly recovered  in  a  few  weeks.1 


Angular  Deformity. 

"When  the  substance  of  one  or  more 
bodies  of  the  vertebrse  has  been  removed 
by  caries,  it  may  easily  be  understood 
that,  from  the  superimposed  portion  hav- 
ing been  undermined,  it  will  fall  forward 
and  form  an  angle  with  that  below.  The 
pressure  of  the  superincumbent  weight, 
however,  is  not  the  only  agent  in  produc- 
ing the  bend  ;  when  a  patient  is  confined 
strictly  to  the  recumbent  position,  the 
angle  continues  to  become  more  acute, 
which  shows  that  the  action  of  the  ab- 
dominal muscles  shares  in  causing  the 
deformity. 

Fig.  683,  copied  from  a  photograph,  shows 
the  appearances  commonly  presented  in  a 
case  of  angular  deformity  from  spinal  dis- 
ease.' The  patient,  a  delicate  girl,  fourteen 
years  of  age,  had  become  deformed  to  the 
extent  seen  in  the  drawing,  shortly  before 
her  admission  into  the  hospital.  She  had 
been  generally  able  to  go  about  and  at- 
tend school  during  the  progress  of  the  de- 
formity. Latterly,  she  failed  in  her  power 
of  walking.  But  it  was  ascertained  by  fre- 
quent observation  that  this  defect  did  not 
proceed  from  paraplegia,  but  only  from  ina- 
bility to  balance  herself  in  the  newly-deformed 

Orthcp.  Surgery,  New  York ;  Johnson,  Back- 
ache, Brit.  Med.  Jonrn.,  Feb.  12,  1881 ;  Gib- 
ney,  Spinal  Irritation  in  Children,  New  York, 
1879  ;  Coghill,  Spinal  Irritation  an  Idiopathic 
Affection,  Brit.  Med.  Journ.,  1879,  Oct.  11, 
p.  571 ;  Elliott,  Dublin  Journal  Med.  Sci., 
Nov.,  1880,  p.  369.] 

1  See  article  Hysteria,  Vol.  I.,  p.  588.  Lec- 
tures on  the  Local  Nervous  Affections,  by  Sir 
B.  C.  Brodie.  Also  a  masterly  essay  On  the 
Moral  Constitution  in  Females  of  Hysterical 
Diathesis,  by  Dr.  Robert  Fergusson,  prefixed 
to  Dr.  Gooch's  Works,  published  by  the  New 
Sydenham  Society. 
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condition  of  the  upper  region  of  her  body. 
She  became  strong  on  her  limbs  after  a  short 
stay  in  the  hospital. 

Fig.  683. 


From  the  bodies  and  nbro-cartilages  in 
which  the  loss  of  substance  takes  place, 
being  in  the  median  line,  the  descent  of 
the  upper  portion  is  generally  in  a  direc- 
tion straight  forward.  That,  at  least,  is 
invariably  the  case  in  the  dorsal  region. 
But  in  the  dorso-lumbar  and  lumbar  re- 
gions, at  which  greater  latitude  of  motion 
exists,  a  lateral  deviation  will  sometimes 
be  combined  with  the  movement  forward. 
The  surgeon  may  be  deceived  by  that  in- 
clination to  one  side ;  and  commit  the 
dangerous  error  of  supposing  a  case  of 
angular  deformity  to  be  one  of  lateral  dis- 
tortion. » 

The  writer  was  consulted  about  a  girl,  aged 
fifteen,  who  had  a  projection  at  the  dorso- 
lumbar  region,  with  a  distinctly  marked  de- 
viation of  the  spine  to  one  side,  simulating 
closely  lateral  curvature.  The  medical  at- 
tendant had  considered  the  case  to  be  of  that 
kind,  and  put  the  patient  on  a  course  of  cal-- 
isthenic  exercise.  It  was  distinctly  ascer- 
tained, however,  that  the  prominence  was 
the  effect  of  caries  ;  and  the  principal  diag- 
nostic sign  was  the  directness  with  which  the 
spinous  processes  stood  out  backwardly, 
against  the  skin  ;  for  it  is  a  never-failing  ob- 
l     servation  in  regard  to  lateral  distortion,  that, 

0  owing  to  the  rotation  of  the  column  on  its 

1  long  axis,  which  always  accompanies  incur- 
*  ration,  the  spinous  processes  are  pointed 
i     laterally  toward  the  concavity,  and  that  to 

such  a  degree  that  they  are  nearly  hidden 
from  view  by  the  overlapping  of  the  edge  of 
the  longissimus  dorsi. 


But  angular  deformity  does  not  consist 
merely  in  a  falling  forward  of  the  under- 
mined portion  of  the  spine,  while  the  in- 
ferior remains  erect.  It  is  riot  the  same 
as  when  a  rigid  pole,  like  a  flagstaff,  is 
broken  by  the  wind,  and  the  upper  part 
falls  over.  Were  that  the  case,  a  patient 
in  whom  the  spine  had  become  bent 
would  not  be  able  to  preserve  his  equi- 
librium ;  his  head  would  be  thrown  inor- 
dinately in  front  of  the  line  of  gravity, 
and  if  he  attempted  to  walk,  he  would  be 
precipitated  forward.  When  a  person, 
therefore,  has  spinal  disease,  yet  is  able 
to  be  upon  his  legs,  he  is  instinctively  led 
to  make  certain  efforts  for  restoring  the 

Fig.  684. 


I1 


a,  b.  Spine  in  profile,  c.  Seat  of  disease,  c,  r>. 
Upper  portion  fallen  forward,  di,  dii,  diii,  div,  upper 
portion  both  elevated  and  carried  back  to  the  line  of 
the  centre  of  gravity,     e.  Apex  of  angle  moved  back. 

balance  ;  the  nature  of  which  the  accom- 
panying diagram  is  intended  to  illustrate. 
In  his  first  endeavors,  he  grasps  both 
thighs  above  the  knees  with  his  hands, 
thus  making  supports  of  his"  arms  ;  he 
tries  at  the  same  time  both  to  elevate  the 
head,  and  to  carry  the  upper  part  of  the 
body  back,  obviously  with  the  design  of 
bringing  them  more  directly  into  the 
centre  of  gravity.  Eventually  he  suc- 
ceeds ;  and  it  is  obviously  by  causing  the 
portions  of  the  column  above  and  below 
the  angle  to  arch  backward.  But  these 
incurvations  will  have  the  effect  of  carry- 
ing the  angle  itself  also  backward.  Hence 
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the  prominent  "  hump,"  which  is  such 
conspicuous  feature  in  the  deformity  from 
spinal  disease,  is  produced.  It  may  also 
he  perceived  that  the  apparently  proud 
air  with  which  the  patient  carries  himself 
— his  face  turned  upward  and  his  body 
thrown  back — is  merely  an  effect  of  his 
continued  efforts  to  restore  the  head  to  its 
proper  vertical  position  above  the  base  of 
the  spine.  When  the  disease  is  in  the 
lumbar  vertebree,  and  a  deep  chasm  is 
formed  just  at  the  base,  the  column  falls 
down  in  its  whole  length  ;  there  are 
therefore  no  means  of  transporting  the 
angle  backward  in  the  manner  described 
above  ;  and  the  patient  is  in  the  pitiable 
condition  of  being  obliged  to  carry  his 
body  horizontally,  ventre  a  terre,  progress- 
ing on  his  knees,  or  feet,  and  hands. ' 

Changes  in  chest  and  abdomen. — When 
the  disease  is  seated  in  the  dorsal  region 
the  whole  thorax  is  included  in  the  de- 
formity, and  the  abdomen  partially  ;  the 
trunk  being  at  the  same  time  diminished 
in  height,  as  well  as  rendered  broad  and 
square,  without  distinction  of  waist. 
Owing  to  the  falling  forward  of  the  por- 
tion of  spine  above  the  diseased  part,  the 
antero-posterior  diameter  of  the  chest  is 
increased  in  length ;  the  sternum  also 
protrudes,  being  sometimes  bent  at  an" 
obtuse  angle  ;  and  the  projection  there 
forms  a  kind  of  counterpoise  to  the  poste- 
rior protuberance.  The  viscera  both  of 
the  thorax  and  abdomen  accommodate 
themselves,  by  alterations  in  their  forms, 
to  the  changed  condition  of  the  walls  of 
their  respective  cavities,  neither  their  in- 
ternal structure  nor  their  functions  ap- 
pearing to  suffer.  The  oesophagus  and 
trachea  are  simply  shortened  ;  the  aorta, 
having  to  give  off  its  intercostal  branches, 
follows  the  course  of  the  spine,  and  is, 
therefore,  about  its  natural  length. 

The  disease  sometimes  attacks  two 
different  parts  of  the  column,  either  at 
once,  or  at  distinct  periods  ;  thereby  caus- 
ing two  angular  projections  of  the  spine 
in  the  same  patient.  In  the  last  case 
witnessed  by  the  writer,  the  boy  had  just 
recovered  from  disease  in  the  dorso-lumbar 
region,  when  it  appeared  in  the  cervico- 
dorsal  vertebrae  ;  there  it  extended  to  the 
spinal  cord,  and  the  patient  died  in  a  few 
months  with  paraplegia.  • 


Spinal  Abscess. 

The  importance  of  the  subject  of  ab- 
scesses connected  with  disease  of  the 
spine,  may  be  judged  of  when  it  is  stated 
that  they  are  the  most  frequent  causes  of 
death  in  this  complaint.     Yet  happily  in 

['  Disease  of  spine  without  lingular  deform- 
ity, Br.  Med.  Journ.,  April  24,  1880,  p.  UU7.] 


a  large  number  of  cases  the  disease  runs 
its  whole  course,  producing  extreme  de- 
formity and  ending  in  ankylosis,  without 
evidence  of  any  abscess  having  formed. 

It  has  been  shown  above  that  the  de- 
structive effects  of  spinal  disease  are  con- 
fined to  the  anterior  segment  of  the 
column  ;  and  that  while  the  morbid  pro- 
cesses are  committing  extensive  ravages 
there,  an  opposite  reparative  or  defensive 
action  is  going  on  in  the  posterior  seg- 
ment. Now,  the  different  courses  follow- 
ed by  spinal  abscesses  cannot  be  properly 
understood  unless  the  influence  of  these 
distinct  agencies  be  kept  in  view. 

And  here  a  remark  concerning  the  con- 
stitution of  abscesses  generally  may  not 
be  out  of  place.  It  belongs  to  all  ab- 
scesses to  have  an  element  of  self-cure  as 
well  as  of  increase.  In  the  walls  of  a 
simple  abscess  two  different  processes  are 
observed  to  be  going  on.  The  deeply- 
seated  part  of  the  parietes  carries  on  a 
formative  action,  opposed  in  its  nature  to 
an  absorptive  one  in  the  more  superficial 
part.  And  it  is  by  the  concurrent  growth 
at  the  bottom  or  basis,  and  removal  and 
thinning  of  the  structures  toward  the 
point  of  acumination,  that  the  contents 
are  eventually  brought  to  the  surface  and 
discharged.  On  the  pus  being  evacuated 
the  cavity  is  filled  up  by  granulations 
springing  from  the  under  surface,  on  the 
same  principle  as  a  wound  is  healed  by 
the  second  intention.  When  the  abscess 
is  cured  by  resolution,  it  is  from  the  adhe- 
sive, formative,  or  reparative  process 
overcoming  the  suppurative  and  absorp- 
tive. The  pus  is  then  taken  up  and  car- 
ried into  the  system  ;  the  walls  propor- 
tionately thicken  by  new  growth  till  they 
close  in  and  obliterate  the  cavity. 

The  mode  in  which  an  abscess  is  first 
formed,  in  disease  of  the  spine,  appears  to 
be  as  follows :  The  morbid  process  being 
a  species  of  ulceration,  the  act  Of  removal 
of  substance  is  accompanied  with  suppu- 
ration. In  an  ordinary  ulcer,  say  of  the 
skin  or  mucous  membrane,  the  pus  thus 
discharged  is  either  collected  under  the 
dressings  or  washed  away.  But  in  the 
spine  the  matter  is  caught  by  the  connect- 
ing tissue ;  that  becomes  thickened  and 
condensed ;  and  at  length  an  abscess, 
with  proper  pyogenic  membrane,  is  con- 
structed. When  a  collection  of  pus  is 
thus  formed,  various  causes  may  lead  to 
its  progressive  increase.  From  the  denu- 
dation of  the  bone  and  fibro-cartilages,  and 
the  exposure  of  their  surfaces  to  the  pus, 
the  ulceration  may  be  expected  to  spread. 
Owing  to  the  natural  flexibility  of  the  spine 
the  attrition  between  the  opposing  diseased 
surfaces  will  be  great ;  but  it  will  be  made 
worse  by  the  additional  mobility  conse- 
quent on  the  destruction  of  the  fibro-car- 
tilages and  other  ligaments  which  con- 
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nect  the  vertebrse.  Again,  in  proportion 
as  the  excavation  proceeds,  and  the  spine 
becomes  more  bent,  all  the  adjacent  struc- 
tures in  front  of  the  column  will  become 
further  relaxed,  and  so  facilitate  the  accu- 
mulation of  pus  in  the  abscess. 

The  patient  from  whom  the  specimen  rep- 
resented in  fig.  685  was  removed,  was  a  black- 
smith, twenty-eight  years  of  age,  and  was 
admitted  into  the  hospital  for  a  psoas  abscess, 
about  the  size  of  a  large  orange,  situated  in 
the  left  groin.  He  had  an  abrupt  angular 
deformity  in  the  back,  with  protuberance  of 
the  sternum  ;  and  his  muscles,  particularly 
those  of  the  upper  extremities,  were  largely 
developed.  The  deformity  had  taken  place 
when  he  was  fourteen  years  of  age  ;    and  it 


Fiff.  685. 


had  not  increased  since.  His  father  being  a 
blacksmith,  he  had  been  early  put  to  the  same 
work,  and  had  continued  uninterruptedly 
at  it  till  three  weeks  before  his  admission, 
when  he  first  noticed  the  swelling  in  the 
groin.  On  the  abscess  being  tapped,  a  straw- 
colored  fluid  was  discharged  ;  the  opening 
did  not  heal ;  ordinary  pus  continued  to  flow  ; 
and  he  died  exhausted  with  hectic  fever.  It 
will  be  remarked  in  the  figure  that  the  poste- 
rior arches  and  articular  processes  of  the  ver- 
tebrae, at  the  seat  of  disease,  have  been  firmly 
united  together  by  bone. 

Yet  experience  shows,  as  already  re- 


marked, that  in  a  large  number  of  cases 
the  disease  proceeds  to  the  effect  of  pro- 
ducing extreme  deformity,  even  combined 
with  paraplegia,  without  any  signs  of  ab- 
scess presenting  themselves.  But  it  is 
not  to  be  concluded  on  that  account  that 
abscess  has  not  existed  in  these  cases. 
Owing  to  the  inaccessible  situation  of  the 
diseased  parts,  a  collection  of  matter  may 
have  formed  in  connection  with  the  cari- 
ous vertebras,  and  its  presence  would  not 
be  known  if  it  remained  of  small  size. 
An  abscess,  therefore,  arrested  in  its  pro- 
gress before  becoming  sufficiently  large  to 
show  itself  outwardly,  might  have  been 
lodged  for  an  indefinite  length  of  time  in 
the  angle  of  the  diseased  bones,  and  been 
eventually  removed  by  resolution, 
without  its  existence  having  been 
suspected. 

Let  it  therefore  be  asked,  under 
what  conditions  it  may  be  expected 
that  an  abscess  in  course  of  forma- 
tion, in  contact  with  diseased  ver- 
tebra? and  fibro-cartilages,  may  be 
arrested  in  its  progress  and  dis- 
persed ?  That  inquiry  introduces 
the  subject  of  ankylosis. 

Ankylosis.  — When  inflammation 
of  the  adhesive  type  affects  a  bone, 
the  first  change  observed  is  a  thick- 
ening of  the  periosteum,  extending 
more  or  less  to  the  connecting  tissue 
around  ;  by  that  means  the  adjoin- 
ing structures  are  agglutinated  and 
a  bed  prepared  for  the  deposit  of 
ossific  matter.  As  stated  before 
(supra,  p.  302),  one  of  the  conse- 
quences of  caries  attacking  the 
bodies  of  the  vertebrae  is,  that  ad- 
hesive inflammation  is  set  up  in 
the  posterior  segments  of  the  bones. 
It  may  therefore  be  assumed  that 
shortly  after  the  commencement  of 
the  disease,  the  connecting  tissue  in 
the  interstices  of  the  vertebrae  be- 
hind, will  be  consolidated,  and  by 
taking  on  the  office  of  additional 
ligaments,  will  bind  the  arches  and 
different  processes  together.  The 
immediate  effect  of  this  cohesion  of 
several  vertebras  will  be,  todiminish, 
ifnot  altogether  stop,  the  jarringand 
friction  between  the  diseased  surfaces, 
which  tend  so  greatly  to  aggravate  the  mor- 
bid action.  An  incipient  abscess  will, 
therefore,  be  in  a  comparatively  more  fa- 
vorable condition  for  undergoing  cure  by 
resolution.  Accordingly,  it  may  be  sup- 
posed that  the  diseased  process  will  sooner 
or  later  cease  ;  that  the  abscess  will  be 
obliterated  ;  and  that  the  confronting  sur- 
faces of  the  partially  destroyed  vertebras 
will  come  into  apposition.  The  consoli- 
dated posterior  segment  will  preserve  the 
vertebras  at  rest,  like  splints  applied  to  a 
fractured  bone  ;  the  surfaces  may  there- 
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fore  be  expected  to  unite  ;  with,  perhaps, 
remnants  of  the  bodies  of  several  adjoin- 
ing vertebrae  all  fused  into  one.  Such  is 
a  description  of  true  ankylosis. 

Spurious  ankylosis. — This  terra  is  ap- 
plied in  reference  to  the  joints  in  general, 
to  that  kind  of  union  between  the  surfaces, 
after  disease,  in  which  the  bond  consists 
either  wholly  of  fibrous  structure,  or  of 
that  combined  with  osseous  matter.  In 
the  spine  it  denotes  that  the  posterior 
surfaces  of  the  vertebrae  alone,  including 
the  laminae  and  various  processes,  are 
soldered  by  bone,  while  the  surfaces  of 
the  bodies,  partially  consumed  by  the  ca- 
ries, are  apart ;  and  are  connected  above 
and  below  by  the  remains  only  of  the 
walls  of  the  obliterated  abscess. 

The  writer  had  an  opportunity  of  exhibit- 
ing, at  a  meeting  of  the  Pathological  Society,1 
a  series  of  five  different  specimens  of  verte- 
brae united  by  bone  after  caries,  and  in  which 
the  ankylosis  was  partial.  The  appearances 
were  essentially  the  same  in  all.  Dowawthe 
whole  length  of  the  posterior  segments  of  the 
affected  vertebrae,  perfectly  solid  ossific  union 
could  be  traced  between  the  margins  of  the 
laminae  and  the  oblique  processes,  including 
their  articular  surfaces  ;  and  it  was  so  firm 
and  general,  that  all  mobility  was  destroyed." 
But  no  similar  union  had  taken  place  on  the 
fore  part.  The  bodies  had  been  destroyed  to 
different  degrees,  and  gaps  of  various  width 
separated  them  ;  so  that  the  continuity  of  the 
spine  as  a  column,  depended  wholly  at  the 
diseased  part  on  the  posterior  segment.  The 
amount  of  separation  between  the  surfaces 
of  the  bodies  was  owing  to  two  distinct  causes  ; 
in  some  of  the  specimens,  the  distance  at 
which  the  surfaces  were  apart  was  to  be  ac- 
counted for  principally  by  the  quantity  of 
substance  lost  through  the  carious  ulcera- 
tion ;  in  others,  it  was  obviously  consequent 
mainly  on  the  too  great  obtuseness  of  the  an- 
gle at  the  seat  of  flexion,  and  the  inability 
of  the  surfaces,  from  the  spine  having  become 
fixed,  to  approach  closer  to  each  other. 

The  importance,  in  a  practical  view,  of 
keeping  this  distinction  between  the  two 
forms  of  ankylosis  in  mind  is  obvious. 

1.  It  bears  on  the  question,  as  to  which 
position  of  the  spine,  during  the  treat- 
ment, is  most  favorable  for  obtaining 
solid  union  between  the.  surfaces  at  the 
close  of  the  disease.  The  friends  of  a 
young  patient  are  naturally  much  dis- 
tressed when  they  see  the  rapidity  with 
which  the  spine  becomes  bent,  and  they 
would  fain  induce  the  surgeon  to  employ 
measures  to  keep  the  column  straight. 
They  are  not  aware  that  a  certain  amount 
of  deformity  is  a  necessary  condition  of 
cui-e  in  this  dangerous  disease.  Loss  of 
substance  in  the  fore  part  of  the  column 

1  Path.  Trans.,  vol.  i.,  p.  328. 


is  inevitable  :  the  destroyed  portion  can- 
not be  replaced  :  the  only  way  by  which 
a  cure  can  be  effected,  is  by  the  upper  and 
lower  portions  coming  into  apposition, 
and  uniting  as  a  broken  bone  would  do  ; 
but  that  approximation  and  union  can 
only  take  place  by  the  spine  becoming 
bent  at  an  angle  more  or  less  acute. 
Hence,  even  if  the  treatment  by  exten- 
sion were  safe — which  it  is  not— a  suffi- 
cient argument  against  it  would  be,  that 
in  the  event  of  its  being  carried  out,  the 
only  union  obtained  would  be  in  the  pos- 
terior segment,  and  a  permanent  gap 
would  be  left  in  front. 

2.  It  is  sometimes  advantageous  for  the 
surgeon  to  be  acquainted  with  the  pro- 
ceedings of  quacks.  Bone-setters  and 
others  frequently  undertake  to  straighten 
the  spine  in  cases  of  angular  deformity  ; 
and  as  they  occasionally  have  a  certain 
temporary  success  which  gains  them  repu- 
tation, it  is  more  necessary  to  understand 
what  they  do,  and  at  what  a  risk.  They 
will  take,  for  example,  a  young  man  who 
has  a  prominent  hump  in  the  dorsal  re- 
gion, consequent  on  disease  which  he 
may  have  had  in  childhood.  By  confin- 
ing him  in  the  recumbent  position,  em- 
ploying mechanical  means  to  stretch  the 
back,  and  putting  him  on  physical  exer- 
cises, not  foi'getting  to  manipulate  the 
projecting  vertebrae  sufficiently  often,  the 
spine  may  be  made  straighter,  and  the 
hump  less  distinct.1  The  quack  will 
probably  represent  that  the  cure  has  been 
effected  by  his  reducing  the  dislocated 
bones  at  the  angular  projection.  But  it 
is  obvious  that  the  apparent  improvement 
has  been  brought  about  wholly  by  the  ex- 
tension of  the  sound  portions  of  the  spine 
above  and  below  the  apex  of  the  angle. 
Each  of  these  portions,  besides  being  in- 
clined from  before  backward,  is  curved ; 
and  it  can  be  easily  understood  that,  by 
restoring  them  to  a  vertical  line,  the 
whole  column  will  be  rendered  straighter, 
and  the  protuberance  less  distinct.  But 
it  is  not  to  be  expected  that  the  improve- 
ment will  last.  As  no  change  can  be 
made  in  the  relations  of  the  vertebrae  at 
the  seat  of  ankylosis,  and  their  sur- 
faces, in  conformity  with  the  angle  they 
form,  are  placed  obliquely,  the  longi- 
tudinal axis  of  the  upper  and  lower  por- 
tions respectively  must  likewise  be  bent 
in  reference  to  each  other.  Hence  the 
spine  will  soon  return  to  its  former  con- 
dition. But  it  is  the  danger  of  the  treat- 
ment which  constitutes  the  chief  objec- 
tion. And  that  arises  from  its  being 
impossible  to  know  beforehand  what  is 

1  See  a  series  of  casts  taken  from  patients 
who  had  undergone  treatment  by  mechanical 
extension  for  angular  deformity,  contained  in 
the  Museum  of  the  Middlesex  Hospital. 
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the  exact  kind  and  degree  of  union  that 
may  have  taken  place  at  the  seat  of  dis- 
ease, or  what  may  be  the  state  of  the  ab- 
scess. If  the  cavity  of  the  abscess  has 
been  obliterated,  and  the  former  commu- 
nication between  it  and  the  carious  bodies 
closed,  and  if  the  ankylosis  has  been 
perfect,  so  that  no  remnant  of  the  disease 
has  been  left,  the  treatment,  however 
rough,  might  do  no  harm,  if  it  did  no 
good.  But  the  results  would  be  disas- 
trous, if  the  ankylosis  were  spurious, 
and  the  walls  of  the  abscess  were  the  only 
connection  between  the  upper  and  lower 
portions  in  front.  Owing  to  the  union 
between  the  vertebrae  at  the  back,  the 
mobility  would  be  destroyed,  and  it  might 
be  inferred  that  the  ankylosis  was  per- 
fect ;  yet  the  osseous  bond  might  not  be 
sufficiently  strong  to  resist  the  violence 
sometimes  employed  in  endeavoring  to 
straighten  the  spine,  by  ignorant  practi- 
tioners. 

A  friend  related  to  the  writer  the  following 
case,  and  also  showed  him  the  preparation 
connected  with  it.  A  young  woman  had  caries 
of  the  lower  cervical  and  upper  dorsal  verte- 
brae, from  which  she  recovered,  so  as  to  be 
able  to  resume  her  employment.  The  angu- 
lar deformity  being  considerable,  she  applied 
to  a  quack,  who  promised  to  make  the  spine 
straight.  The  treatment  consisted  chiefly  in 
employing  mechanical  means  'to  stretch  the 
neck.  While  increasing  the  power  one  day, 
there  was  an  audible  snap,  with  sudden  pain. 
The  patient  was  found  immediately  after- 
wards paralyzed  from  the  neck  downwards, 
and  in  a  few  days  she  died.  It  was  found  at 
the  post-mortem  examination  that  there  was 
an  abscess,  nearly  obliterated,  in  front  of 
carious  vertebrae  ;  and  that  the  walls  of  the 
abscess  had  been  extensively  torn  from  their 
connections  with  the  bones.  The  spinal  cord 
was  diffluent  near  the  seat  of  injury.  It 
cannot  be  doubted  that  when  the  force  of  ex- 
tension was  increased  and  the  snap  heard, 
the  bony  connections  of  the  posterior  segment 
of  the  vertebrae  had  been  broken,  the  walls 
of  the  abscess  detached  from  the  bodies  in 
front,  and  the  spinal  cord  ruptured. 

Psoas  and  Lumbar  Abscess. 

The  abscesses  hitherto  treated  of  have 
been  supposed  to  have  stopped  growing 
before  they  attained  a  large  size;  they 
have  remained  dormant,  or  been  removed 
by  absorption.  The  next  to  be  consid- 
ered are  those  which  have  progressively 
enlarged,  and  travelled  long  distances  to 
evacuate  their  contents  externally.  Ow- 
ing to  the  great  dimensions  which  the 
latter  commonly  acquire,  and  to  their 
cavities  communicating  with  the  vertebra? 
while  still  in  a  state  of  disease  ;  they  are 
1  especially  dangerous  in  their  conse- 
quences ;  they  are,  indeed,  the  most  fre- 
quent causes  of  death  in  spine  disease. 


A  spinal  abscess,  at  its  commencement, 
lies  upon  the  carious  vertebrae,  tilling  up 
the  angle  in  front.  It  is  favored  in  taking 
that  position  by  the  bend  in  the  column, 
which  has  the  effect  of  relaxing  the 
structures  on  the  fore  part,  and  facilitat- 
ing the  accumulation  of  fluid.  For  the 
same  reason  abscesses  will  sometimes  in- 
crease to  a  large  size  in  the  dorsal  region 
without  producing  undue  pressure  on  the 
roots  of  the  lungs.  As  the  pus  accumu- 
lates, it  is  prevented  by  the  portion  of 
spine  which  forms  the  upper  side  of  the 
angle  overhanging  it,  from  ascending ;  it 
cannot  proceed  backward,  awing  to  the 
thickness  of  the  structures ;'  it  would  be 
difficult  for  it  to  make  its  way  down  the 
front  of  the  bodies  ;  accordingly,  the  ordi- 
nary course  which  an  abscess  takes  when 
it  enlarges  is  downward,  by  the  sides  of 
the  bodies  of  the  vertebras.  Sometimes 
the  main  sac  bifurcates,  one  branch  de- 
scending along  the  right  and  the  other 
along  the  left  side.  In  the  thorax,  the 
walls  of  the  abscess  are  covered  in  front 
by  the  costal  pleura ;  in  the  abdominal 
region  by  the  parietal  peritoneum.  When 
the  abscess  is  connected  with  diseased 
dorsal  vertebrae,  it  encounters  in  its  de- 
scent the  diaphragm.  But  that  barrier 
is  overcome  by  a  particular  process.  As 
the  abscess  comes  into  contact  with  the 
diaphragm  and  compresses  it,  adhesive 
inflammation  is  set  up  in  their  respective 
surfaces ;  the  consequence  is,  that  they 
become  united  over  a  considerable  area  ; 
an  opening  is  next  formed  by  absorption 
within  the  boundaries  of  the  adhering 
structures  ;  the  abscess  then  protrudes ; 
and  extravasation  of  pus  at  the  margins 
is  prevented  from  taking  place  by  the 
firm  union  of  the  parts  encircling  the 
opening. 

Psoas  abscess. — When  the  abscess  has 
thus  perforated  the  diaphragm  and  gained 
its  abdominal  side,  it  comes  into  relation 
with  the  heads  of  the  psoas  muscle.  That 
muscle  arises  by  one  set  of  fibres  from  the 
sides  of  the  bodies  of  the  vertebrae,  by 
another  from  the  roots  of  the  transverse 
processes  ;  and  stretched  across  both  ori- 
gins in  front  are  the  ligamenta  arcuata. 
As  the  abscess,  therefore,  travels  down- 
wards, it  has  to  pass  through  a  narrow 
strait ;  it  is  prevented  from  enlarging  on 
the  fore  part  by  the  resistance  of  the  liga- 
menta arcuata,  and  at  the  back  by  that 
of  the   spine  and  lowest  rib ;  hence,  in 

1  The  writer  does  not  remember  more  than 
one  case  in  which  a  spinal  abscess  in  the 
dorsal  region  opened  directly  backward. 
There  were  two  orifices  near  the  projecting 
angle.  The  pus  flowing  from  them  had  bub- 
bles of  air  mixed  with  it ;  and  it  was  noticed 
that  these  were  drawn  within  the  openings 
in  inspiration  and  expelled  in  expiration. 
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order  to  proceed,  it  has  to  force  its  way  in  ' 
the  line  of  the  psoas  muscle.  That,  how-  ; 
ever,  can  only  be  done  by  penetrating  j 
into  its  interior.  It  accomplishes  this,  in  j 
the  first  place,  by  inserting  its  most  ad- 
vanced part,  like  a  wedge,  between  the 
two  origins ;  it  then  splits  and  distends 
the  fibres,  so  as  to  form  a  cavity  for  the 
reception  of  the  pus  ;  the  muscular  fibres 
become  incorporated  with  the  walls  of  the 
abscess  ;  and  the  psoas  at  length  is  con- 
verted, more  or  less  thoroughly,  into  an 
abscess.  But  the  muscle  charged  with 
pus  docs  not  expand  equally  in  every  di- 
rection. The  fascia  iliaca  forms  a  kind  of 
sheath  for  it ;  and  this,  being  particularly 
strong  on  the  inner  side  and  united  firmly 
to  the  brim  of  the  true  pelvis,  prevents 
the  growth  of  the  abscess  inwardly.  On 
the  outer  side,  however,  the  connections 
are  loose  ;  and  there  enlargement  takes 
place  freely.  The  abscess  now  chiefly 
occupies  the  hollow  between  the  united 
fibres  of  the  iliacus  internus  and  psoas 
muscles,  on  the  inside,  and  the  crest  of 
the  ilium  on  the  outside.  When  the  ad- 
vanced part  reaches  the  level  of  Poupart's 
ligament,  a  certain  retardation  occurs ; 
and  then  a  bulging  will  be  observed  along 
the  line  of  the  flexure  of  the  groin.  The 
abscess  now  perforates  the  abdominal 
walls  in  the  same  way  as  it  formerly  did 
the  diaphragm.  And  the  opening  is  in- 
variably at  one  place,  namely,  behind 
Poupart's  ligament,  between  the  united 
tendons  of  the  iliacus  internus  and  psoas 
muscles,  and  the  anterior  inferior  spinous 
process  of  the  ilium.  The  situation  cor- 
responds to  the  point  of  junction  of  the 
outer  with  the  middle  third  of  Poupart's 
ligament. 

Before  the  protrusion  takes  place,  there 
will  be  a  certain  amount  of  thickening 
and  condensation  of  the  connecting  tissue 
in  the  groin — a  consequence  of  the  inflam- 
mation excited  by  the  near  approach  of 
the  abscess — and  a  provision  at  the  same 
time  for  strengthening  its  walls  when  it 
does  emerge.  On  the  abscess  actually 
escaping,  it  will  be  suddenly  relieved 
from  a  considerable  compression  to  which 
it  had  been  subjected  in  the  interior ;  and 
it  is  from  that  cause,  probably,  that  it  in- 
creases rapidly  iu  size  as  soon  as  it  ap- 
pears outwardly.  The  enlargement  is 
sometimes  greatest  in  the  groin,  and  for  a 
short  way  down.  But  it  is  more  common 
for  the  abscess  to  descend  for  some  dis- 
tance on  the  thigh  ;  and  the  direction 
then  varies.  Owing  to  the  walls  abutting 
at  the  commencement  of  its  course 
against  the  origins  of  the  sartorius  and 
tensor  vaginse  femoris,  and  their  opposing 
its  progress  outwardly,  the  line  which  it 
most  frequently  takes  is  inward  and 
downward,  along  the  sartorius ;  and  it 
often   accompanies  that  muscle   to  near 


the  knee.  Sometimes,  however,  soon 
after  its  appearance  in  the  groin,  it  turns 
sharply  inward  to  occupy  a  space  over 
the  adductor  muscles.  In  a  compara- 
tively rare  set  of  cases  it  bends  outwardly. 
The  least  frequent  direction  is  straight 
downward.  Occasionally,  the  abscess 
divides  at  the  groin ;  one  portion  going 
inwardly  and  the  other  outwardly. 

"Neck  "  of  the  abscess.— It  seems  appro- 
priate, on  the  analogy  of  hernia,  to  call 
the  narrow  part  of  the  abscess  where  it 
passes  through  the  abdominal  parietes, 
its  "neck."  It  may  be  true  that,  when 
an  abscess  has  been  formed  in  the  thigh, 
consequent  on  matter  descending  from  a 
diseased  portion  of  the  spine,  it  is  free, 
like  others  arising  differenthy,  to  secrete 
additional  pus  from  its  own  pyogenic 
membrane,  or  to  absorb  it ;  yet  it  would 
appear  that  abscesses  originally  spinal, 
are  mainly  dependent  on  the  parent  one. 
Now,  the  channel  of  communication  be- 
tween the  well  from  which  the  fluid  is 
drawn,  and  the  sac  or  reservoir  below,  is 
constricted  at  the  neck  more  than  else- 
where. It  will  depend,  therefore,  greatly 
on  the  width  of  that  aperture  as  to 
whether  the  abscess  in  the  thigh  be 
abundantly  or  sparingly  replenished  from 
above.  In  general  there  is  a  disposition 
in  the  opening  to  contract :  although  it 
has  never,  according  to  the  writer's 
knowledge,  become  entirely  closed.  The 
degree  to  which  the  narrowing  has  gone, 
will  commonly  be  judged  of  pretty  accu- 
rately by  the  feel  of  the  parts  when  the 
contents  of  the  abscess  have  been  squeezed 
upwards,  and  then  when  uncompressed, 
and  comparing  them  with  the  condition 
of  the  corresponding  parts  on  the  sound 
side.  Occasionally  both  the  neck  and  the 
channel  leading  from  it  to  the  abscess  are 
constricted  to  such  a  degree  that  no 
traces  of  them  can  be  found  :  the  collec- 
tion appears  circumscribed  ;  and  a  question 
arises  as  to  whether  it  be  really  connected 
with  the  spine.  The  surgeon  may,  there- 
fore, have  recourse  to  another  mode  of 
examination  ;  if  he  bandages  the  abscess 
firmly  for  a  few  days,  it  will  be  seen  to 
have  had  the  effect  of  reducing  the  swell- 
ing considerably  in  size  ;  let  him  next 
leave  the  abscess  without  bandages,  and 
permit  the  patient  to  lie  in  the  upright 
position  ;  he  will  soon  find  that  the  swell- 
ing has  returned  to  its  original  dimen- 
sions— thus  showing  that  the  channel  was 
pervious,  and  that  the  pus  could  be 
passed  along  it,  to  and  fro. 

Lumbar  abscess.— It  was  stated  for- 
merly, when  describing  the  process  by 
which  a  spinal  abscess,  originating  in  the 
dorsal  region,  made  its  way  through  the 
diaphragm,  that  the  passage  was  effected 
through  a  narrow  opening,  bounded  in 
front  and  outwardly   by  the    ligamenla 
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arcuata,  behind  by  the  lowest  rib,  and  on  ' 
the  inside  by  the  bodies  of  the  vertebras ; 
and  it  was  added,  that  the  abscess  con- 
tinned  its  descent  by  penetrating  the 
psoas  muscle.  At  the  point  where  this 
obstruction  is  met  with,  and  where  the 
ribs  cease  to  form  an  obstacle  to  the  pas- 
sage of  the  abscess  backward,  it  occasion- 
ally- perforates  the  abdominal  parietes, 
and  presents  itself  in  the  loins  as  a 
"lumbar"  abscess.  In  some  cases  the 
whole  abscess  takes  that  route,  but  in 
others  only  a  part  ;  so  that  the  lumbar  is 
merely  an  offshoot  of  a  psoas  abscess. 
Again,  a  lumbar  abscess  may  be  in  con- 
nection with  diseased  upper  lumbar  ver- 
tebra? :  just  as  may  be  the  case  with  a 
psoas  abscess.  The  lumbar  abscess  per- 
forates the  quadratus  lumborum,  and  it 
appears  under  the  skin  on  the  outside  of 
the  sacro-lumbalis  muscle.  In  its  pro- 
gress posteriorly  the  abscess  meets  with 
opposition  from  various  dense  fascia?  and 
tendinous  expansions ;  which  deflect  its 
walls,  and  cause  it  to  assume  outwnrdly 
a  broad  and  flat  appearance,  with  slight 
elevation. 

Spinal  abscess  in  the  neck. — Disease 
affecting  the  articulations  between  the  | 
two  uppermost  vertebra;  of  the  neck,  the  ' 
atlas  and  axis,  is  characterized  by  certain 
peculiarities  which  entitle  it  to  be  treated 
of  separately :  its  consideration  will, 
therefore,  be  postponed  to  the  end  of  the 
article.  When  any  of  the  inferior  cervi- 
cal vertebra?  are  the  subjects  of  caries,  a 
collection  of  pus  will  form  on  their  fore 
part,  as  in  the  spine  generally  :  but  in- 
stead of  the  matter  accumulating  there, 
and  forming  a  prominent  swelling  which 
might  compress  the  trachea  or  oesophagus, 
or  dropping  downwards,  it  is  deflected 
laterally.  Hence  the  abscess  appears 
outwardly  on  oue  or  both  sides  of  the 
neck,  inclining  somewhat  posteriorly. 

Varieties  in  spinal  abscesses. — It  is  proper 
to  mention  some  exception^  or  anomalies 
met  with  in  abscesses  in  different  parts  of 
the  spine. 

1.  In  describing  the  first  stage  of  the 
formation  of  psoas  abscess,  it  was  stated 
that  the  sac  occasionally  bifurcated  ;  one 
branch  descending  along  one  side  of  the 
bodies  of  the  vertebrae,  and  the  other 
along  the  other.  Cases  in  which  both 
have  arrived  and  pointed  at  the  groin  are 
extremely  rare.  Dissection  sometimes 
reveals  the  fact,  not  ascertained  during 
life,  that  while  an  abscess,  on  one  side, 
ran  its  whole  course  and  discharged  its 
contents  on  the  thigh,  another,  on  the 
opposite  side,  stopped  short  about  mid- 
way. In  every  case  an  examination  ought 
to  be  made  to  ascertain  whether  there~be 
two  abscesses  or  only  one. 

2.  It  is  not  uncommon,  in  a  case  of 
psoas  abscess,  for  the  collection  of  pus  to 


be  arrested  in  its  progress  downward, 
just  above  Poupart's  ligament,  or  when 
it  is  lying  on  the  venter  ilii.  It  may 
then  increase  in  size  and  become  a  promi- 
nent, globular  swelling,  with  distinctly 
defined  boundaries. 

A  young  girl,  fourteeen  years  of  age,  had 
disease  in  two  or  more  of  the  central  dorsal 
vertebrae  ;  it  had  caused  great  angular  de- 
formity, and,  for  a  certain  period,  paraplegia ; 
at  length  a  globular  swelling,  visible  to  the 
eye,  formed  in  the  right  iliac  region.  After 
remaining  stationary  for  a  short  time,  it  be- 
gan to  diminish  ;  then  it  got  gradually  smaller, 
till,  after  the  lapse  of  several  months,  it  had 
entirely  disappeared,  so  that  no  trace  of  it 
could  be  found.  The  local  treatment  con- 
sisted in  the  continued  application  of  the 
tincture  of  iodine.  Eventually  the  patient's 
health  was  quite  restored  ;  the  deformity  alone 
remaining. 

3.  When  a  spinal  abscess,  in  descend- 
ing, reaches  the  hollow  of  the  ilium, 
instead  of  pursuing  its  course  downward, 
it  occasionally  turns  sideways,  mounts 
over  the  crest  of  the  ilium,  and  discharges 
its  contents,  by  one  or  more  openings, 
over  the  glutei  muscles.  The  same  thing 
is  sometimes  met  with  in  connection  with 
lumbar  abscess.  The  occurrence  is  more 
frequent  in  children  than  in  adults  :  a 
difference  which  may  be.  accounted  for  by 
the  relatively  small  size  of  the  pelvis  in 
the  former. 

4.  Sir  B.  C.  Brodie  has  described  cer- 
tain cases  in  which  part  of  the  contents 
of  a  psoas  abscess,  when  lying  in  the  iliac 
region  above  Poupart's  ligament,  has 
made  its  way  into  the  spermatic  canal, 
and  so  appeared  at  the  external  abdomi- 
nal ring,  like  an  inguinal  hernia.1 

The  writer  has  witnessed  a  similar  case,  in 
which  the  tumor  had  some  resemblance  to  a 
reducible  hernia.  Along  the  flexure  of  the 
groin,  and  for  some  distance  above,  there  was 
general  fulness  and  induration  of  the  struc- 
tures. At  the  external  abdominal  ring,  and 
for  a  short  distance  below,  in  the  line  of  the 
spermatic  cord,  there  was  a  circumscribed 
swelling,  which  became  more  prominent  when 
the  patient  coughed.  The  contents  of  the 
supposed  sac,  however,  were  quite  soft  and 
compressible.  The  man  was  not  aware  that 
he  had  disease  of  the  spine,  having  come  to 
the  hospital  for  some  comparatively  trivial 
complaint.  On  turning  to  the  back,  there 
was  an  absence  of  any  distinct  projection  of 
the  spinous  processes  ;  all  that  could  be  per- 
ceived was  a  slight  arching  backward  of  the 
vertebrae  in  the  lumbar  region,  which  was  in 
contrast  with  the  hollow  naturally  existing 
there.  The  chief  diagnostic  symptoms  were, 
well-marked  rigidity  of  the  column  at  the 
loins,  and  natural  flexibility  elsewhere. 
Shortly  after  his  admission  he   rapidly   got 

1  On  Diseases  of  the  Joints,  p.  267. 
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worse  ;  the  abscess  in  the  groin  broke  ;  and, 
on  his  death,  the  bodies  of  three  lumbar  ver- 
tebrte  were  found  carious  and  surrounded  by 
pus.1 

5.  Contents  of  spinal  abscess  discharged 
by  the  lungs. — It  has  been  already  stated 
that  when  abscess  forms  behind  the  pos- 
terior mediastinum  in  connection  with 
diseased  dorsal  vertebrae,  it  is  generally- 
prevented,  by  the  bending  and  receding 
of  the  spine,  as  well  as  by  the  cavity 
emptying  itself  downwards,  from  enlarg- 
ing to  such  a  degree  as  to  press  on  the 
roots  of  the  lungs  and  impede  their  func- 
tions. But  a  danger  of  another  kind  is 
to  be  apprehended  from  the  proximity  of 
the  collection  of  pus  to  the  lungs  :  inflam- 
mation is  apt  to  spread  from  the  pleura 
costalis,  which  covers  the  walls  of  the  ab- 
scess, to  the  pleura  pulmonalis  and  sub- 
stance of  the  lungs  :  pleurisy  or  pneumo- 
nia, or  both  combined,  may  then  be 
excited,  and  death  may  ensue.  A  differ- 
ent result,  however,  may  be  looked  for, 
in  a  few  exceptional  cases :  namely,  the 
evacuation  of  the  abscess  through  the 
lungs.  The  process  by  which  that  is  ef- 
fected is  the  same  that  has  been  described 
in  explaining  how  an  abscess  perforates 
the  diaphragm  in  passing  from  the  thoracic 
into  the  abdominal  region.  It  is  the 
same  also  as  the  process  by  which  an 
abscess  of  the  liver  discharges  its  con- 
tents through  the  lungs.  Firm  adhesion 
is  first  established  between  the  walls  of 
the  abscess  and  the  surface  of  the  lungs  ; 
next  in  some  central  part  within  the  area 
of  these  adhering  structures,  an  opening 
by  absorption  is  made,  having  the  mar- 
gins secured  by  the  surrounding  adhe- 
sion ;  this  opening  brings  the  interior  of 
the  abscess  into  communication  with  lung 
substance,  which  becomes  condensed  in 
the  neighborhood  ;  a  tunnelling  is  com- 
menced through  the  latter  until  a  large 
bronchial  tube  has  been  reached  and 
opened  ;  then  the  pus  is  coughed  up  and 
expectorated. 

The  writer  was  consulted  in  the  case  of  a 
boy  affected  with  angular  deformity,  the  apex 
being  formed  by  the  spinous  processes  of  the 
fourth  and  fifth  dorsal  vertebrae.  He  had 
been  confined  to  bed  at  the  commencement  of 
the  disease,  five  years  before ;  he  had  since 
then  been  strong  and  active  ;  and  the  object 
of  the  consultation  was  merely  to  ascertain 
whether  anything  could  be  done  to  improve 
his  figure.  During  the  interview  the  patient 
took  from  his  pocket  a  small  box  containing 
fragments  of  bone  ;  and  these  he  said  he  had 
coughed  up,  together  with  a  large  quantity 
of  matter,  when  his  illness  was  at  the  worst. 
The  structure  of  the  pieces  resembled  that  of 

1  See  preparation  in  the  Museum  of  the 
Middlesex  Hospital. 


the  bodies  of  vertebra?  ;  they  were  generally 
cancellous,  but  had  here  and  there  portions 
of  cortical  layers  upon  them ;  they  were  four 
in  number,  irregularly  cube-shaped,  the  sides 
measuring,  on  an  average,  from  three  to  four 
lines.  It  was  supposed  that  they  had  lain 
loose  in  an  abscess  at  the  seat  of  the  deform- 
ity, and  been  expectorated. 

6.  Abscess  opening  into  intestine. — It  is 
not  uncommon  for  abscesses  in  the  ab- 
dominal region,  with  whatever  viscus 
they  may  be  connected,  to  empty  them- 
selves into  some  part  of  the  intestinal 
canal  if  they  come  into  contact  with  it. 
For  example,  abscess  of  the  liver  fre- 
quently terminates  in  that  way. 

The  following  is  a  brief  notice  of  a  case  in 
which  a  spinal  abscess  communicated  with  a 
portion  of  intestine,  and  in  which  not  only 
did  the  matter  of  the  abscess  pass  into  the 
bowel,  but  the  contents  of  the  bowel  dis- 
charged themselves  by  the  abscess.  The  pa- 
tient was  a  girl,  thirteen  years  of  age,  who 
had  acute  angular  deformity  at  the  cen- 
tre of  the  dorsal  vertebra?,  and  a  psoas  ab 
scess  of  several  months'  duration  on  the  left 
side.  The  abscess  reached  down  to  the  knee  ; 
the  external  opening  being  over  the  inner  con- 
dyle of  the  femur.  As  a  proof  that  the  ab- 
scess admitted  some  of  the  contents  of  the 
intestines  into  its  interior,  the  patient,  dur- 
ing the  writer's  visit,  picked  from  the  orifice 
the  skins  of  one  or  two  peas,  and  a  bit  of 
undigested  stalk  of  greens,  which  she  had 
been  lately  eating. 

7.  Spinal  abscess  discharging  its  contents 
by  the  urinary  bladder. — 

An  under-gardener,  24  years  of  age,  had 
angular  deformity  ;  the  most  prominent  spi- 
nous process  being  that  of  the  seventh  dorsal 
vertebra.  He  could  not  tell  when  the  dis- 
ease began ;  and  as  he  had  never  missed  a 
day's  work  on  account  of  it,  he  had  reluc- 
tantly left  his  situation  to  become  a  patient. 
By  carrying  the  fingers  deeply  in  the  direc- 
tion of  the  psoas  muscle,  a  large  abscess  could 
be  distinctly  felt.  He  remained  in  the  hos- 
pital two  months,  during  which  no  percepti- 
ble change  occurred.  At  the  end  of  six 
months  he  returned,  having  worked  at  the 
spade  the  greater  part  of  the  intervening 
time.  He  stated  that  a  week  before,  he  had 
slight  trouble  in  passing  his  water,  and 
shortly  afterwards  he  voided  a  large  quan- 
tity of  matter  of  a  yellow  color,  along  with 
the  urine.  That  he  had  continued  to  do 
since;  but  latterly  the  proportion  of  the  pus 
to  the  urine  had  gradually  diminished.  Dur- 
ing his  stay  in  the  hospital,  about  a  third  of 
what  was  passed  consisted  of  pus.  No  trace 
of  the  abscess  in  the  iliac  region,  which  had 
been  repeatedly  felt  before,  was  discernible. 
The  patient  left  the  hospital  of  his  own  ac- 
cord, a  fortnight  after  his  readmission ;  and 
he  could  not  be  heard  of  afterwards. 

Diagnosis  of  spinal  abscess. — One  of  the 
most  frequent  causes  of  uncertainty  in 
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distinguishing  abscesses  connected  with 
caries  of  the  vertebra?  from  other  swell- 
ings in  the  same  locality,  is  the  insidious- 
ness  with  which  spinal  disease,  as  already 
stated,  often  commences  and  proceeds. 

The  following  is  an  example,  being  that  of 
a  psoas  abscess  mistaken  for  a  hernia.  The 
patient  was  a  young  man,  son  of  a  large 
farmer,  fond  of  hunting,  and  he  had  regularly 
followed  the  hounds  till  a  few  days  before 
coming  to  town  for  consultation.  He  had  ob- 
served, for  a  week,  in  his  left  groin,  a  swell- 
ing which  his  medical  attendant  told  him  was 
a  rupture,  requiring  a  truss.  In  the  flexure 
of  the  groin  there  was  an  oval  tumor,  of  well- 
defined  shape,  and  resembling  a  hernia,  ex- 
cept in  the  point  at  which  it  emerged.  It 
came  out  behind  Poupart's  ligament,  an  inch 
and  a  half  externally  to  the  part  at  which 
femoral  hernia  descends ;  in  other  words,  it 
protruded  at  the  place  where  psoas  abscess 
appears  when  it  passes  out  upon  the  thigh. 
Above  the  ligament,  and  in  the  iliac  region 
generally,  there  were  fulness  and  induration. 
On  examining  the  back,  116  distinct  protuber- 
ance of  any  of  the  spinous  processes  was  visi- 
ble. But  in  the  loins  there  was  a  perceptibly 
greater  bulging  backward  of  all  the  vertebrfe 
than  is  natural,  without  undue  prominence 
of  any  individual  bone  ;  the  lumbar  vertebrae 
were  likewise  abnormally  rigid  ;  the  only  free 
mobility  being  in  the  dorso-lumbar  region. 
The  patient  owned  that,  several  months  be- 
fore, he  had  received  an  injury' in  the  lower 
part  of  his  back  ;  but  it  was  so  slight  that  he 
had  not  given  up  any  of  his  active  pursuits 
for  it.  The  dangerous  nature  of  his  illness 
was  explained  to  him.  He  was  loth,  how- 
ever, to  forego  his  hunting.  Ere  long  the 
abscess  enlarged,  broke,  and  discharged  a 
large  quantity  of  pus.  When  last  heard  of, 
his  recovery  was  deemed  hopeless. 

An  abscess  originating  in  caries  of  the 
lower  lumbar  vertebrae  and  extending  it 
may  be  to  the  sacrum,  is  liable  to  spread 
laterally  on  the  wing  of  the  ilium,  and  to 
rise  above  the  level  of  the  crest.  A  swell- 
ing of  that  kind,  if  it  be  on  the  right,  may 
be  confounded  with  a  csecal  abscess.  Or 
if  it  surmount  the  crest  and  discharge  its 
contents  backward  and  downward,  the 
movements  of  the  hip  will  be  disturbed  ; 
and  it  will  be  supposed  to  have  originated 
in  morbus  coxoe.  The  diagnostic  symp- 
tom most  to  be  relied  on  in  these  doubt- 
ful cases,  is  the  degree  of  flexibility  ob- 
servable in  the  lumbar  region. 

A  tumor  of  medullary  cancer  is  not  un- 
frequently  mistaken,  according  to  its  situ- 
ation, for  either  a  lumbar  or  psoas  ab- 
scess. The  uncertainty  will  be  increased 
if  the  cancer  has  invaded  the  spine,  and 
by  converting  part  of  it  into  its  own  mor- 
1  bid  structure,  has  caused  the  column  to 
become  bent.  Again,  it  is  the  peculiar 
nature  of  this  kind  of  carcinoma  to  throw 
out  globular  projections  on  the  surface, 
resembling  greatly  the  pointing  of  an  ab- 
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scess ;  moreover,  the  feeling  of  elastic  re- 
sistance at  the  apices  of  these  lobes,  is  so 
much  like  that  of  undulation  of  pus  within 
an  abscess,  that  a  mistake  in  diagnosis  is 
very  apt  to  be  made.1 

The  writer  had  lately  under  his  care,  in 
the  hospital,  a  female  of  middle  age,  who 
had  lateral  curvature  of  the  spine  from  girl- 
hood ;  and  in  whom  the  hump  was  so  promi- 
nent and  abrupt  that  it  might  be  mistaken 
for  angular  deformity  from  caries  of  the  ver- 
tebras. She  was  admitted  for  a  tumor  that 
occupied  the  inner  side  of  the  left  wing  of 
the  pelvis,  and  was  on  a  level,  at  its  anterior 
part,  with  the  crest  of  the  ilium.  An  oval- 
shaped,  projecting  lobe,  in  course  of  time, 
formed  on  its  most  depending  face,  near  Pou- 
part's ligament ;  and  the  feeling  communi- 
cated to  the  finger,  when  examining  that 
part,  bore  the  greatest  resemblance  to  what 
is  conveyed  by  pus,  when  near  the  surface  of 
an  abscess.  The  subsequent  progress  and 
termination  of  the  case  showed  that  the  tu- 
mor was  one  of  medullary  cancer. 

Treatment  of  external  spinal  abscesses. — 
In  discussing  the  question  of  the  two 
kinds  of  ankylosis  of  the  spine,  the  true 
and  false,  reasons  were  advanced- for  be- 
lieving that,  when  an  abscess  at  the  seat 
of  disease  subsided,  to  give  place  to  ossi- 
ric  union,  it  was  to  the  ax-rest  of  motion 
caused  by  the  consolidation  of  the  poste- 
rior segment  of  the  spine  that  the  bene- 
ficial effects  were  principally  to  be  as- 
cribed. In  such  cases,  the  abscess  is 
confined  within  the  range  of  the  rigid 
portion  of  the  column.  But  when  unfa- 
vorable influences  interfere  with  the  ter- 
mination in  ankylosis,  and  the  abscess 
enlarges  by  extension  of  its  walls  down- 
ward, it  gets  beyond  the  bounds  of  the 
inflexible  part,  takes  its  place  in  movable 
structures,  and  consequently  loses  the  ad- 
vantage which  rest  is  calculated  to  confer. 
Thus  progressive  increase  goes  on,  and 
the  abscess  eventually  presents  superfi- 
cially, where,  of  course,  exposure  to  the 
bad  effects  of  motion  is  worse.  These 
considerations  enforce  the  propriety  of 
employing,  in  the  management  of  such  ab- 
scesses, every  available  means  for  procur- 
ing perfect  rest. 

Another  general  observation  applicable 
to  the  subject  is,  that  in  common  with 
other  collections  of  pus  having  their  origin 
in  diseased  joint-structures  or  diseased 
bone,  it  is  the  continued  irritation  kept 
up  in  the  walls  of  the  abscess  and  adja- 
cent parts,  by  the  pi-esence  of  the  carious 
bones  and  ulcerated  surfaces,  which  chief- 
ly leads  to  the  fresh  formation  of  pus  ; 
whence  all  measures  designed  to  forward 
amendment  in  the  abscess,  ought  to  be 
accompanied  with  others  directed  to  im- 


1  See  article  Cancer,.  Vol.  I.,  p.  2£ 
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prove  the  condition  of  the  spine  at  the 
original  seat  of  disease. 

An  additional  remark  may  be  made, 
which  still  applies  to  large  abscesses 
whether  originating  in  the  spine,  hip,  or 
other  joints,  when  diseased.  It  relates 
to  the  contrast  observed  in  the  condition 
of  the  patient,  before  and  after  the  evacu- 
ation of  the  contents :  either  when  the 
abscess  has  burst  spontaneously,  or  been 
opened  by  the  lancet.  It  is  constantly 
seen  in  practice  that  an  abscess  of  extra- 
ordinary size  will  often  remain  for  many 
weeks  together  perfectly  quiescent ;  per- 
haps enlarging  a  little  at  one  time, 
and  diminishing  a  little  at  another ; 
the  patient  being  all  the  while  free  from 
constitutional  disturbance.  But  if  the 
abscess  point  and  break,  or  the  surgeon 
open  it,  and  the  puncture  does  not  heal, 
but  the  matter  continues  to  run,  an  im- 
portant change  will  soon  occur.  The  un- 
favorable symptoms  come  on  at  various 
periods  in  different  cases.  It  may  be  ex- 
pected that  within  a  few  days  the  quan- 
tity of  pus  from  the  abscess  will  s^eatly 
increase  :  that  it  will  become  thin,  and 
perhaps  variously  discolored.  At  the 
same  time  also,  the  patient  will  sicken, 
his  pulse  will  be  quickened,  his  skin  hot, 
with  occasional  profuse  perspirations  ;  the 
fever  will  be  hectic,  attended  with  grad- 
ual wasting  and  increasing  debility  ;  the 
liver  will  probably  enlarge  by  fatty  degen- 
eration ;  and  he  will  die  exhausted  by  the 
combined  effects  of  the  purulent  discharge 
and  the  fever.  (See  article  Hectic,  Vol. 
I.,  p.  126.) 

Now  it  is  the  anticipation  of  that 
change  being  brought  on  by  evacuating  a 
lumbar  or  psoas  abscess,  that  chiefly  leads 
to  hesitation  and  delay  in  the  treatment. 
The  surgeon  may  rest,  for  a  while,  on  the 
hope  that  he  may  possibly  succeed  in  dis- 
persing the  collection  by  resolution :  he 
therefore  keeps  the  patient  rigorously  at 
rest  ;  supporting  the  strength  by  tonics 
and  diet ;  and  he  applies  assiduously  tinc- 
ture of  iodine  to  the  back,  at  the  seat  of 
disease  ;  to  the  side,  in  the  course  of  the 
abscess;  and  to  the  swelling  itself;  he 
thinks  that  if  the  abscess  be  not  alto- 
gether removed  by  such  means,  its  size 
will  be  diminished,  and  the  walls  con- 
verted into  a  fitter  condition  than  before 
for  the  operation  of  puncturing.  His  ex- 
pectations, however,  will  probably  not  be 
answered  favorably.  He  may  perceive 
that  at  some  particular  part  there  is  an 
appearance  of  acuminatum,  and  he  is  de- 
sirous of  averting  spontaneous  opening. 
Necessity,  therefore,  seems  to  compel  him 
to  adopt  the  plan  of  tapping  the  abscess 
and  drawing  off  the  pus.  It  may  be  sup- 
posed that  the  proceeding  has  been  carried 
out  in  the  most  approved  way,  with  all 


the  precautions  commonly  urged  (see  ar- 
ticle Abscess,  Vol.  I.,  p.  333) ;  yet  the 
almost  inevitable  termination  will  be,  a 
bursting  forth  of  the  matter,  from  the 
temporarily  closed  openings  artificially 
made,  and  an  established  discharge  from 
the  abscess,  with  all  the  uncontrollable 
ill-effects  apprehended  as  the  sequel. 
[Konig'  claims  that  the  successful  treat- 
ment of  lumbar  and  psoas  abscess  de- 
pends upon  providing  for  perfect  drain- 
age ;  and  for  that  reason  it  is  desirable  to 
have  an  opening  in  the  lumbar  region. 
For  this  purpose  he  makes  a  counter 
opening,  when  it  is  possible,  in  the  back 
after  incising  the  abscess,  pointing  in 
front.]  These  considerations  prompt  us 
to  greet  with  welcome  the  valuable  labors 
of  Professor  Lister,  and  of  others,  in  their 
present  active  endeavors  to  improve  this 
part  of  surgerj\ 

[Gibney  found  that  in  295  patients  suf- 
fering from  Pott's  disease,  paralysis  oc- 
curred in  62  during  the  course  of  the  affec- 
tion. This  complication  is  much  more 
frequent  when  the  disease  is  in  the  upper 
part  of  the  canal  than  in  the  lowrer.  Out 
of  189  cases  of  disease  in  the  upper  dorsal 
and  cervical  regions,  paralysis  occurred 
in  59 ;  while  only  3  were  recorded  with 
paralysis  among  106  cases  of  caries  in  the 
lower  portion  of  the  spine. 

Recovery  from  the  paralysis  appears  to 
occur  in  the  greater  number  of  the  cases. 
Dr.  Gibney  states  that  out  of  58  cases 
with  paralysis  13  died,  28  recovered  from 
the  palsy,  15  remained  unrelieved  at  the 
time  of  the  report.  Some  of  the  recove- 
ries from  the  paralysis  took  place  after 
the  patients  had  been  paralyzed  four,  five, 
and  ten  years,  after  symptoms  of  apparent 
myelitis. 

Paralysis  is  rarely,  if  ever,  an  early 
symptom  in  caries  of  the  spine.  It  is  some- 
times partial.  In  almost  all  the  reported 
cases  the  paralysis  was  preceded  by  pare- 
sis. 

In  many  there  was  an  increase  in  the 
reflex  irritability,  and  in  some,  muscular 
tremor  or  muscular  spasm  giving  rise  to 
rigidity  of  the  limb.2 

Paralysis  is  due  to  an  extension  of  the 
inflammation  of  the  bodies  of  the  verte- 
brpe  to  the  dura  mater  of  the  cord,  and 
the  formation  of  a  pachymeningitis  i  the 
cord  becomes  compressed,  and  a  myelitis 
results  from  extension  of  the  inflamma- 
tion. 

It  seems  incredible  that  recovery  can 
take  place  after  extensive  degenerative 
changes  have  taken  place,  but  such  is  un- 
doubtedly the  fact,  as  has  been  demon- 

[i  Berl.  Klin.  Woch.,  Feb.  16,  1880.] 
[2  Journal  of  Nervous  and  Mental  Disease, 
April,  1878,  p.  254.] 
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strated  by  pathological  evidence  afforded 
by  patients  who  have  recovered  from  para- 
lysis and  subsequently  died.1 

Probably  paralysis  also  results  in  some 
cases  directly  from  the  pressure  upon  the 
cord  by  the  contents  of  an  abscess,  which 
has  extended  to  tbe  dura  mater  but  not 
yet  occasioned  a  myelitis.2  The  symp- 
toms diminish  or  disappear  as  the  fluid 
escapes  in  another  direction  and  the  pres- 
sure is  removed. 

Echeverria  claims  that  paralysis  may 
also  result  from  the  thickening  of  the  dura 
mater,  without  suppurative  or  inflamma- 
tory change  in  the  cord  proper.  In  some 
rare  cases  paralysis  is  caused  by  the  pres- 
sure of  a  necrosed  fragment  of  bone. 

The  myelitis  which  arises  in  Pott's  dis- 
ease is  of  course  local,  but  ascending  degen- 
eration of  the  posterior  median  columns 
may  occur  secondarily,  and  also  a  descend- 
ing change  in  the  lateral,  and  occasionally 
in  the  anterior  columns.3 

Affection  of  the  Spinal  Cord  from  extension 
of  the  Disease. 

"When  we  consider  the  delicacy  of  struc- 
ture and  constitution  of  tbe  medulla  spi- 
nalis, and  its  contiguity  to  the  centre  of 
so  destructive  a  morbid  action  as  caries, 
wc  may  be  surprised  that  its  functions  are 
not  lost  in  a  greater  number  of  cases  than 
experience  shows  to  be  the  fact.  Yet,  as 
the  surgeon  has  no  means  of  foretelling, 
in  any  particular  patient,  whether  the 
cord  will  be  affected  or  not,  he  is  kept  in 
constant  apprehension. 

Several  circumstances  combine  to  pro- 
tect the  cord  from  injury.  First,  in  pro- 
portion as  the  spine  falls  forward,  and 
forms  an  angle  at  the  seat  of  disease,  the 
abscess  is  propelled  to  the  front,  and  the 
chasm  between  the  bodies  is  closed  be- 
hind, so  as  to  prevent  the  pus  from 
having  access  to  the  vertebral  canal. 
Secondly,  it  is  within  the  posterior  seg- 
ment of  the  spine  that  the  cord  is  con- 
tained ;  and  it  has  been  formerly  shown 
that,  while  the  anterior  segment,  com- 
posed of  the  bodies,  is  the  special  seat  of 
caries,  the  posterior  is  exempt  from  dis- 
ease, and  has  a  reparative  or  defensive 
action  carried  on  within  it :  the  cord,  it 
may  therefore  be   inferred,   will  not  be 


['  Michaud,  Meningitis  and  Myelitis. 
Paris,  1871.] 

[2  Gibney,  loc.  cit.] 

[3  Leyden,  Rlickenmarks  -  Krankheiten, 
1874;  Courjon,  Etude  sur  la  paraplegie  dans 
le  mal  de  Pott ;  Signez,  These  de  Paris,  1879  ; 
Paralysis  Resulting  from  the  Pressure  of  .a 
Sequestrum,  Soc.  de  Biol.,  Paris,  May  22, 
1880  ;  Muscular  Atrophy,  in  Revue  Mensuelle 
de  Med.,  June,  1880;  Duncan,  Brain,  1880, 
in.,  48-56  ;  Gowers,  Lectures,  London,  1879.] 


injuriously  affected  by  such  kind  of  action. 
Thirdly,  it  might  justly  be  feared  that 
when  a  part  of  the  spine  had  been  de- 
stroyed by  caries,  and  a  deep  gap  formed 
between  two  or  more  of  the  bodies,  the 
column  would  be  so  much  weakened  that 
it  would  be  liable  to  be  broken  by  any 
slight  injury ;  and  that  the  cord  would 
therefore  be  crushed  and  deprived  of  its 
functions.  But  it  has  been  already  pointed 
out  (supra,  p.  307),  that  when  caries 
attacks  the  vertebrae  in  front,  a  process  of 
agglutination  and  consolidation,  termi- 
nating in  firm  osseous  union,  is  imme- 
diately set  up  in  the  posterior  surfaces  of 
the  same  bones.  Hence,  in  proportion  as 
the  spine  yields  to  the  pressure  of  the 
superincumbent  weight,  and  the  upper 
part  tends  to  fall  forwards,  that  move- 
ment is  restrained  and  moderated  by  the 
opposition  of  the  structures  behind,  which 
have  thus  been  endowed  with  increased 
strength.  Accordingly  the  angle  at  the 
seat  of  disease  is  formed  in  a  slow,  gradual 
manner,  without  jarring  or  abruptness  ; 
and  the  cord  becomes  accommodated  to 
its  novel  position  without  loss  or  impair- 
ment of  its  functions. 

Before  describing  the  morbid  condition 
of  the  cord  from  which  paraplegia  ensues, 
it  may  be  interesting  to  notice  certain 
considerable  changes  in  its  structure 
which  are  connected  with  the  deformity, 
but  which  do  not  involve  any  deprivation 
of  its  functions.  When  a  large  portion  of 
the  front  of  the  spine  has  been  removed 
by  caries  and  the  surfaces  have  united, 
not  only  will  the  characteristic  angle  be 
formed,  but  the  column  will  be  consider- 
ably diminished  in  length  at  the  seat  of 
disease.  This  shortening  is  to  be  attri- 
buted to  the  loss  of  substance  which  the 
affected  vertebrae  will  have  sustained, 
and  to  their  having  collapsed  into  a  com- 
paratively small  size  before  union.  The 
vertebral  canal,  and  the  cord  contained  in 
it,  will  necessarily  participate  in  this 
bending  and  shortening,  and  be  accom- 
modated to  both.  Now  it  may  be  in- 
ferred that,  to  bring  about  the  adaptation 
adverted  to,  a  succession  of  minute  inter- 
stitial changes  in  the  substance  of  the 
cord  must  have  been  wrought  during  the 
progress  of  the  deformity ;  that  certain 
portions  of  the  material  will  have  been 
abstracted  and  their  places  not  filled  up  ; 
and  that  other  portions  will  have  been 
arranged  in  a  different  order  from  at 
first.  It  is  not  found,  however,  that 
either  the  atrophy,  or  novel  arrangement 
of  the  nerve  substance,  has  a  prejudicial 
effect  on  the  functions  ;  for  these  will  re- 
main entire,  however  extreme  the  de- 
formity. The  explanation  is  founded  on 
a  well-known  law  in  the  pathology  of  the 
braiu  and  cord  ;  namely,  that  changes  of 
extraordinary  magnitude  may  be  effected 
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in  their  structure  by  encroachments  of 
various  kinds,  without  the  sacrifice  of 
their  functions,  on  condition  that  the 
intrusions  are  made  slowly  and  gradually. 
Remarkable  examples  of  the  kind,  con- 
nected with  atlo-axial  disease,  will  pre- 
sently come  before  us  (infra,  p.  324). 
Moreover,  every  case  of  lateral  curvature 
furnishes  examples. 

.Disorganization  of  the  cord ;  -paraplegia. 
— From  what  has  just  been  stated,  it  will 
be  perceived  that  the  change  of  structure 
in  the  cord  which  causes  paralysis  of  the 
lower  extremities,  is  not  the  mere  altera- 
tion of  its  figure  or  size  consequent  on  the 
angular  deformity.  It  consists  in  a  con- 
version of  a  portion  of  its  substance  into 
a  new  morbid  tissue.  A  certain  part  of 
the  organ,  adjacent  to  the  seat  of  caries, 
undergoes  a  process  of  breaking-down  of 
its  texture  ;  the  most  conspicuous  effect  of 
which  is  a  softening,  approaching  to  lique- 
faction, of  its  columns  and  gray  matter. 
Jf  the  diseased  part  be  tapped  with  the 
finger,  it  will  readily  yield  to  the  slightest 
pressure  ;  if  a  stream  of  water  be  allowed 
to  fall  gently  upon  it,  the  soft  suSstance 
will  be  washed  away,  leaving  the  connect- 
ing tissue.  When  the  cream-like  matter 
is  examined  with  the  microscope,  it  is  ob- 
served to  be  made  up  of  innumerable 
fragments  of  nerve-tubes,  granules,  nil- 
globules,  and  amylaceous  cells,  the  debris 
of  medullary  tubes  and  ganglion-cells.  A 
tinge  of  yellow  pervades  the  softened  and 
neighboring  parts.  The  membranes  do 
not  commonly  present  an}'  decided  signs 
of  having  been  implicated,  nor  is  the  vas- 
cularity much  altered. 

It  will  depend  on  the  depth  to  which 
the  morbid  change  reaches,  in  any  par- 
ticular case,  as  to  the  functions  of  the 
cord  which  will  be  abolished.  We  owe  to 
modern  discoveries  the  knowledge  of  the 
fact,  that  to  the  anterior  column,  from 
which  the  anterior  roots  of  the  spinal 
nerves  arise,  belongs  the  power  of  con- 
trolling the  muscles  ;  and  that  to  the  late- 
ral column,  from  which  the  posterior 
roots  arise,  belongs  sensation.  Hence  if 
the  disease  penetrate  only  so  far  as  to  de- 
stroy one  column,  leaving  the  other  sound, 
Ave  may  anticipate  that  the  function  per- 
taining to  the  disorganized  column  will 
alone  be  lost. 

Experience  proves  .that,  in  paraplegia 
caused  by  disease  of  the  spine,  motor 
power  is  much  more  frequently  destroyed 
than  sensation  ;  and  so  general  is  this 
fact,  that  it  may  be  regarded  as  a  com- 
paratively rare  thing  for  both  motion  and 
sensation  to  be  lost  simultaneously.  As 
to  the  reverse  kind — abolition  of  sensation 
with  motor  power  remaining — it  is  doubt- 
ful whether  such  a  variety  was  ever  met 
with. 

When  we  consider  the  relative  position 


of  the  different  columns  of  the  cord  to  the 
centre  of  disease  in  the  spine,  we  shall  at 
once  perceive  why  motion  should  be  first 
destroyed.  The  anterior  column,  on  which 
motor  power  depends,  is  separated  from 
the  bodies  of  the  vertebras  only  by  the 
theca  vertebralis  and  the  other  membranes 
of  the  cord  :  hence  it  may  be  expected 
that,  when  the  morbid  action  proceeds 
backward,  this  column  will  be  deprived 
of  its  function  before  any  other.  And  its 
liability  to  be  so  involved  will  be  increased 
by  the  compression  to  which  it  is  pecu- 
liarly subject  from  the  bending  of  the 
spine,  as  it  forms  an  acute  angle  at  the 
part. 

Moreover,  if  we  trace  a  filament  of  an 
anterior  root  to  its  origin,  we  shall  find 
that,  as  it  is  about  to  join  the  cord,  it 
subdivides  into  numerous  minute  radicles, 
and  that  these  lose  themselves  almost  im- 
perceptibly on  the  surface  of  the  anterior 
column.  If,  on  the  other  hand,  we  take 
a  filament  of  a  posterior  root,  we  shall 
observe  that  it  continues  as  a  single  fibril 
up  to  the  cord  ;  that  when  arrived  there, 
it  dips  bodily,  without  subdivision,  into 
the  fissure  between  the  posterior  and  late- 
ral columns  ;  that  while  in  the  fissure,  it 
pursues  an  unbroken  course  to  the  bottom; 
and  that  its  actual  termination  is  in  the 
deepest  part  of  the  cord,  where  the  central 
cineritious  matter  is  situated.  It  appears, 
therefore,  that  the  part  of  the  medulla 
appropriated  for  sensation  must  be  in  the 
internal,  ivell-protected  recesses  of  the 
organ  ;  where  it  is  less  likely  to  be  reached 
by  disease  invading  the  exterior,  than  the 
column  of  motion,  situated,  more  superfi- 
cially. 

It  will  depend  on  the  height  in  the  spine 
at  which  the  cord  is  diseased  as  to  the  ex- 
tent of  the  body  that  will  be  paralyzed. 
If  the  disease  be  in  the  lower  lumbar  ver- 
tebras, that  is,  below  the  termination  of 
the  cord,  there  may  be  an  absence  of 
paralysis :  unless,  as  occasionally  hap- 
pens, the  products  of  inflammation  have 
extended  upward,  to  involve  the  medulla 
above.  In  not  a  few  cases,  one  extremity 
is  more  completely  deprived  of  motor 
power  than  the  other.  Comparing  the 
paraplegia  resulting  from  disease  with 
that  from  injury,  it  is  remarkable  that  the 
former  is  seldom  accompanied  with  loss 
of  command  over  the  bladder  or  rectum  ; 
and  that  when  these  organs. are  affected, 
it  is  commonly  in  a  slight  degree.  Re- 
taining sensation,  the  patient  may  have 
an  urgent  desire  to  pass  water,  but  he 
will  be  unable  to  do  so,  and  will  require 
the  assistance  of  the  catheter.  Again, 
the  stools  may  pass  at  one  time  involun- 
tarily, at  others  consciously.  In  general, 
the  torpidity  of  the  bowels  renders  it  ne- 
cessary to  give  aperients  frequently. 

The  cases  are   comparatively  rare  in 
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which  the  loss  of  power  in  the  limbs  leads 
to  the  formation  of  bed-sores.  If  the  pa- 
tient be  an  adult,  who  sutlers  much  pain 
at  the  seat  of  disease,  making  it  difficult 
to  shift  his  position,  there  will  be  danger 
of  such  sores  ;  but  not  so  great  as  in  cases 
of  paraplegia  from  fracture  of  the  spine, 
when  the  feces  and  urine  pass  involunta- 
rily, and  the  hips  are  constantly  sodden 
in  the  filthy  moisture.  In  a  young  per- 
son, on  the  other  hand,  whose  body  is 
light,  in  whom  sensation  has  not  been 
lost,  and  who  can  feel  the  irksomeness  of 
lying  for  a  long  time  in  the  same  posture, 
we  do  not  look  for  sores ;  he  can  turn 
himself  by  the  use  of  his  arms,  change 
the  position  of  his  hips,  and  thus  avoid 
the  bad  effects  of  pressure. 

Spasmodic  actions  of  the  paralyzed  limbs. 
— When  the  lower  extremities  are  en- 
tirely bereft  of  voluntary  power,  they  are 
subject,  nevertheless,  to  convulsive  ac- 
tions ;  through  some  obscure  morbid  in- 
fluence acting  on  the  distal  portion  of  the 
spinal  cord  cut  off  from  connection  with 
the  brairi.  The  spasms  are  the  same  that 
are  witnessed  when  the  cord  has  been  de- 
stroyed by  violence,  or  by  the  encroach- 
ment of  tumors,  ramollissement,  etc.  A 
frequent  form  of  the  attack  consists  in  a 
sudden  jactitation  of  one  or  both  legs. 
While  the  patient  is  lying  quiet,  the  limbs 
will  suddenly  be  drawn  up  ;  they  will  be 
bent  both  at  the  knees  and  hips — so  that 
the  heels  will  come  in  contact  with  the 
back  of  the  thighs,  and  the  knees  with 
the  abdomen :  the  flexor  muscles  will 
then  relax,  and  the  limbs  will  fall  straight, 
as  before.  In  such  cases  the  spasms  are 
of  short  duration;  but  they  may  be  re- 
peated with  great  frequency,  so  as  to 
cause  much  distress.  A  different  form 
consists  in  the  legs  being  drawn  up,  and 
then  remaining  bent.  In  these  cases,  the 
limbs  and  body  will  be  so  rigidly  fixed, 
that  the  patient  may  be  moved,  about  in 
bed,  in  one  mass,  like  a  log  of  wood. 
Cases  will  be  met  with  in  which  both  the 
above  forms  are  presented,  at  different 
times,  in  the  same  patient.  The  spas- 
modic actions,  whether  clonic  or  tonic, 
are  apt  to  be  excited  by  certain  irritants  ; 
thus  tickling  the  soles  of  the  feet,  pinch- 
ing or  pricking  the  skin,  the  act  of  mov- 
ing, will  bring  on  the  sudden  startings,  or 
will  aggravate  the  contractions  of  the 
rigidly  bent  limbs.  Micturition  and  de- 
fecation sometimes,  but  rarely,  excite  at- 
tacks. Yet  they  frequently  come  on 
without  any  perceptible  cause  of  irrita- 

i  tion.     When  the  patient  is  drowsy  and 
about  to  drop  asleep,  he  is  peculiarly  sub- 

i  ject  to  be  awakened  by  the  limbs  jumping; ' 

1  "Contributions  to  the  Pathology  of  the 
Spinal  Cord,"  by  William  Budd,  M.D.  Med.- 
Chir.  Trans.,  vol.  xsii.,  p.  153. 


The  pain  occasioned  by  the  spasmodic 
affections  is  sometimes  excessive.  In 
certain  cases  it  equals,  if  it  does  not  sur- 
pass, the  agony  of  tetanus  in  its  worst 
form  :  happily,  in  the  majority  the  suffer- 
ing is  moderate  and  endurable.  (Some- 
times, when  the  convulsions  are  strong, 
they  shake  the  whole  body,  and  commu- 
nicate a  painful  jar  to  the  diseased  ver- 
tebrae. Again,  if  the  patient  have  bed- 
sores, the  concussion  produces  friction  of 
the  hips  against  the  bedding,  and  that 
aggravates  the  ulceration  or  sloughing. 
When  it  is  attempted  to  subdue  the 
spasms  by  applying  splints  to  ~the  limbs, 
or  by  bandaging  the  leg  that  is  affected  to 
the  one  that  is  quiet,  and  fastening  them, 
when  thus  secured,  by  India-rubber  tub- 
ing to  the  bedposts,  the  plan  commonly 
fails  ;  the  skin  is  liable  to  be  frayed,  and 
the  pain  is  not  diminished.  There  is  no 
particular  medicine  that  can  be  relied  on 
for  overcoming  the  convulsions.  Good 
effect  sometimes  follows  injecting  morphia 
under  the  skin. 

Diagnosis. — As  intimated  before,  para- 
plegia consequent  on  caries  of  the  verte- 
brae does  not  differ  materially  from  that 
which  may  be  caused  by  morbid  affections 
of  the  cord,  of  various  distinct  kinds.  The 
principal  diagnostic  symptom  in  spinal 
disease  is,  doubtlessly,  the  angular  de- 
formity. Observation  shows  that  para- 
plegia of  this  kind  does  not  occur  till  late 
in  the  disease,  after  the  bodies  have  been 
partially  destroyed.  Consequently,  if 
there  be  no  distinct  projection  of  the  spi- 
nous processes,  or  rigidity  of  the  verte- 
bra?, to  indicate  excavation  of  the  column, 
it  is  probable  that  the  paraplegia  depends 
on  some  other  morbid  affection.  Again, 
palsy  arising  from  caries  is  commonly  dis- 
tinguished by  motor  power  being  abol- 
ished while  sensation  is  unimpaired.  If 
the  reverse  be  found,  namely,  loss  of  sen- 
sation with  retention  of  motor  power,  it 
may  be  inferred  that  the  cord  is  en- 
croached upon  by  some  morbid  growth 
advancing  from  behind  forward. 

Prognosis  in  paraplegia. — Experience 
proves  that,  in  paraplegia  from  spinal  dis- 
ease, restoration  of  the  lost  powers  of  the 
limbs  is  not  uncommon.  The  mode  in 
which  recovery  takes  place  appears  con- 
nected with  the  bending  of  the  spine  at 
the  seat  of  the  caries.  It  has  been  pre- 
viously stated  that,  in  the  majority  of 
cases,  the  paralysis  consists  in  the  loss  of 
function  by  the  anterior  column  alone, 
motor  power  being  the  only  property  de- 
stroyed :  whence  it  was  inferred  that  but 
a  comparatively  small  part  of  the  cord 
was  disorganized.  It  may,  therefore,  be 
conceived  that,  in  proportion  as  the  spine 
sinks  under  the  pressure  of  the  superin- 
cumbent weight,  and  the  angle  at  the  seat 
of  disease  becomes  more  acute,  the  sound 
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portions  of  the  cord  above  and  below  the 
morbidly  affected  part  of  the  anterior  col- 
umn, will  approach  more  closely  to  one 
another  :  and  that,  in  certain  cases,  their 
respective  surfaces  may  coalesce  and 
unite.  In  that  manner  the  continuity  of 
the  column  will  be  re-established,  and  its 
function  restored.  If  this  view  be  cor- 
rect, it  will  follow  that,  should  ankylosis 
of  the  vertebrae  have  taken  place  before 
the  diseased  surfaces  of  the  bodies  have 
come  in  contact,  and  when  a  permanent 
gap  has  been  formed  between  them,  there 
will  be  little  chance  of  recovery.  The 
prognosis  is  more  favorable  in  children 
than  in  adults  ;  which  may  be  ascribed  in 
considerable  degree,  at  least,  to  the  coa- 
lescence of  the  sound  portions  of  the  cord 
adverted  to  being  more  readily  affected  in 
the  former  than  in  the  latter,  owing  to 
the  greater  flexibility  of  the  spine  in  early 
life.  The  writer  had  lately  under  his  care 
a  boy,  six  years  old,  with  angular  deform- 
ity in  the  dorsal  region.  "Within  a  period 
of  two  years,  his  lower  limbs  were  twice 
completely  paralyzed  :  the  first  tiisre,  for 
six  months  ;  the  second,  after  an  interval 
of  eight  months,  for  four.  He  recovered 
from  the  paraplegia,  but  afterwards  died 
from  the  effects  of  extensive  abscesses. 

The  restoration  of  the  power  of  the 
limbs,  in  some  cases,  is  only  partial. 
Certain  groups  of  muscles  continue  para- 
lyzed. This  inequality  in  the  condition 
of  the  muscles  leads  to  particular  forms 
of  contractions  and  deformities,  chiefly  in 
the  ankles  and  toes. 

[The  subject  of  the  treatment  of  caries 
of  the  spine  has  awakened  general  inter- 
est within  the  last  few  years,  and  renew- 
ed attempts  have  been  made  to  avoid  the 
tedious  treatment  of  absolute  recum- 
bency for  a  long  period  hitherto  in  vogue. 
For  this  latter  to  be  effective  it  must  be 
absolute,  requiring  not  merely  recum- 
bency but  the  interdiction  of  all  motion. 
The  patient  must  be  fixed  either  in  a 
gouttiere  de  Bonnet  or  bed-frame,  so  that 
the  change  of  position  necessary  in  nurs- 
ing may  be  attended  to  without  twisting 
the  spine. 

As  a  substitute  for  this,  the  method  of 
treatment  by  fixation  with  plaster  of 
Paris  or  other  bandages  or  apparatus  has 
deservedly  attracted  much  attention. 

]STo  one  who  has  watched  a  number  of 
cases  treated  in  this  way  can  fail  to 
acknowledge  the  great  relief  which  is 
often  afforded  by  a  well-applied  plaster-of- 
Paris  jacket  in  suitable  cases,  but  it  is 
also  true  that  they  are  not  so  universally 
beneficial  as  has  been  claimed. 

It  is  also  very  doubtful  whether  sus- 
pension (as  has  been  stated)  pulls  apart 
the  diseased  vertebra)  on  the  principle  of 
extension,  or  that  this  separation  can  be 
maintained  by  an  appliance  bearing  down 


upon  the  pelvis  for  a  base  and  pushing  up 
upon  the  thorax  as  a  surface  for  resist- 
ance. It  has  been  demonstrated  that  in 
an  advanced  case  of  caries  of  the  spine 
the  bodies  affected  were  not  pulled  apart 
by  suspension,1  and  in  early  cases  it  is 
probable  that  the  main  effect  of  suspen- 
sion is  upon  the  physiological  curves  of 
the  spine  and  not  upon  the  pathological. 

It  is  very  exceptional  for  cases  of  caries 
of  the  spine  to  present  themselves  for  treat- 
ment at  a  stage  before  the  projection  of  a 
spinous  process  is  evident.  Such  a  pro- 
jection results  from  extensive  destruction 
of  the  anterior  portion  of  the  spinal  col- 
umn, a  change  which  rarely  takes  place 
without  such  adhesions  between  the  adja- 
cent affected  vertebrae  as  to  limit  motion. 

It  is  however  wrong  to  assume  that  the 
benefit  derived  from  the  plaster-of-Paris 
jacket  is  due  entirely  to  its  efficiency  as 
a  mode  of  fixation. 

The  more  the  spinal  column  is  bent 
upon  itself  (with  the  concavity  forward), 
as  is  the  tendency  in  caries  of  the  spine, 
the  greater  the  pressure  upon  the  diseased 
bodies  from  the  superincumbent  weight 
of  the  trunk  and  head.  When  the  column 
is  straight  the  pressure  is  diminished.  If 
the  column  can  be  bent  with  the  convexity 
forward  there  will  be  no  pressure  at  the 
diseased  point.  The  effect  of  suspension 
is  of  course  to  make  a  straight  line  of  the 
curve  ;  when  the  curve  is  pathological 
and  not  flexible  this  curve  is  not  affected, 
but  the  normal  part  of  the  spine  is  brought 
to  the  vertical  line,  and  on  the  application 
of  a  plaster-of-Paris  jacket,  prevented 
from  bending  forward. 

A  plaster-of-Paris  jacket  then,  when 
properly  applied,  is  a  means  of  fixation 
in  an  improved  position. 

The  flexible  curves  of  the  spine  can  be 
also  corrected  by  placing  the  patient  in  a 
recumbent  position.  If  the  height  of  a  per- 
son be  measured  when  standing  and  also 
when  lying  flat  upon  a  hard  surface,  it  will 
be  seen  that  the  spinal  column  is  appa- 
rently lengthened  by  this  position.  Plas- 
ter jackets  can  therefore  be  applied  in 
this  way,  as  has  been  recommended  by 
Mr.  Walker.    (See  also  Minor  Surgery.) 

Before  the  application  of  the  plaster 
bandages,  the  patient  should  be  dressed  in 
a  close-fitting  undershirt,  and  any  bony 
projection  should  be  protected  from  pres- 
sure by  placing  upon  each  side  a  thick 
pad ;  a  folded  towel  should  be  placed 
on  the  abdomen,  to  be  removed  after  the 
bandage  has  hardened,  and  thus  allow 
space  for  enlargement  of  the  abdomen 
from  tympanites.  This  is  not,  however, 
always  necessary. 

[»  Owen,  Brit.  Med.  Journ.,  Feb.  28,  1880; 
see  also  Boston  Med.  and  Surg.  Journ.,  May 
13,  1SS0.] 
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The  bandages  can  be  prepared  by  dust- 
$n<*  plaster  of  Paris  which  has  been  but 
little  exposed  to  the  air  upon  any  cloth 
with  loose  meshes.  When  the  patient  is 
placed  in  an  apparatus  for  suspension  the 
bandages  are  dipped  in  warm  water  (to 
which  a  little  salt  is  added  to  quicken  the 
"  setting"  of  the  plaster)  and  allowed  to 
remain  until  the  bubbles  of  air  have 
ceased  to  rise.  The  bandages  should  be 
wound  evenly  about  the  trunk,  and  dry 
plaster  from  time  to  time  be  dusted  on 
and  rubbed  in.  If  the  bandages  be  made 
of  the  proper  material,  and  enough  plaster 
be  rolled  in  the  cloth,  they  will  become  hard 
very  quickly,  and  the  thin  strips  of  steel 
sometimes  incorporated  in  the  jacket  are 
not  needed  to  give  the  bandage  strength. 

The  amount  of  extension  needed  when 
suspension  is  employed  varies  according 
to  the  size  of  the  patient  and  the  seat  and 
extent  of  the  disease.  The  patient  may 
be  suspended  either  simply  from  the  head 
by  the  use  of  a  head  sling,  or  with  the 
addition  of  loops  to  pass  under  the  axilla. 

As  soon  as  the  jacket  is  sufficiently 
hard  as  to  allow  the  patient  to  be  lifted 
without  bending  or  cracking,  he  should 
be  placed  flat  upon  a  mattress  until  the 
appliance  has  become  perfectly  hard  ;  the 
folded  towel  should  be  then  removed  and 
the  bandage  trimmed  so  as  not  to  press 
on  the  axilla  or  thighs. 

When  instead  of  suspension,  the  recum- 
bent position  is  used  to  straighten  the 
spine,  it  is  desirable  that  the  plaster  should 
not  harden  quickly,  in  order  that  sufficient 
time  be  given  for  the  proper  adjustment  of 
the  bandages  ;  for  this  reason  mucilage  of 
acacia  should  be  dissolved  in  the  water  to 
which  the  plaster  of  Paris  is  added,  and 
strips  of  bandage  passed  through  the  plas- 
ter-of-Paris  paste,1  and  laid  one  by  one  upon 
the  bed,  each  bandage  lapping  the  other. 
Three  layers  should  be  prepared  in  this 
way  and  the  patient  then  placed  upon  it, 
and  the  strips  of  bandages  placed  around 
the  trunk  one  after  another.  They  should 
have  been  cut  of  sufficient  length  to  en- 
circle the  trunk  and  allow  a  portion  to 
lap.  An  efficient  bandage  can  be  applied 
in  this  way,  but  more  care  is  required  in 
preparation  of  the  materials  than  when 
suspension  is  employed.  Extension  can 
be  used  while  the  patient  is  in  a  recum- 
bent position,  by  the  addition  of  a  head 
sling  and  means  of  traction  upon  the 
lower  limbs.2 


I1  For  another  means  of  suspension,  see 
New  York  Med.  Journ.,  July,  1878,  p.  37.] 

[z  Walker,  Lancet,  Dec.  28,  1878,  p.  915; 
Owens,  Lancet,  Nov.  28,  1878,  p.  734 ;  Brit. 
Med.  Journ.,  Aug.  24,  1878,  p.  281;  Miller, 
Brit.  Med.  Journ.,  Nov.  8,  1879,  p.  728;  "A 
Modification  of  the  Plaster-of-Paris  Jacket," 
Wyeth,  Richmond  and  Louisville  Med.  and 


The  chief  objection  to  the  plaster  jacket 
in  treating  a  disease  with  as  prolonged  a 
course  as  caries  of  the  spine,  is  that  it  is 
a  fixed  appliance  and  consequently  un- 
clean, and  also  that  it  is  liable  to  cause 
chafing.  To  remedy  these  difficulties,  as 
a  substitute  for  plaster-of- Paris  jackets, 
corsets  of  felt,  leather,  paper,  and  glue, 
have  been  used,  moulded  either  to  the  fig- 
ure of  the  patient  or  to  a  cast  made  from 
a  plaster  jacket,  applied  in  the  ordinary 
way. 

These  appliances  can  be  readily  re- 
moved, but  they  do  not  afford  as  thorough 
fixation  as  is  given  by  a  plaster  jacket 
well  applied.1 

The  object  of  treatment  by  means  of 
steel  apparatus  is  fixation.  All  apparatus 
designed  to  extend  the  spine  by  pressing 
upwards  upon  the  axillae  and  taking  the 
base  of  support  by  a  band  encircling  the 
pelvis  are  mechanically  defective.  The 
spinal  column  moves  chiefly  by  bending 
forward,  and  to  secure  fixation  this  mo- 
tion should  be  prevented.  The  simplest 
way  to  effect  this  is  to  straighten  the  spine 
by  placing  the  patient  in  a  recumbent  po- 
sition, and  placing  on  the  back  an  appli- 
ance consisting  of  two  parallel  strips  of 
steel  (without  spring)  bent  to  conform  to 
the  shape  of  the  back,  and  being  on  each 
side  of  the  spinous  processes  fastened  at 
the  bottom  to  a  cross-piece  which  partly 
encircles  the  pelvis.  An  apron  (with 
straps)  placed  upon  the  patient's  abdo- 
men and  padded  straps  around  the  shoul- 
ders are  buckled  to  the  splint,  and  the 
spine  is  thus  fixed. 

To  secure  this  fixation,  however,  great 
care  must  be  exercised  in  the  adjustment 
of  straps,  and  fixing  pads  upon  the  steel 
uprights,  in  such  a  way  that  when  the 
patient  is  standing  the  spinal  column  may 
not  bend  backward  at  that  point,  and 
thus  increase  the  pressure  on  the  diseased 
bodies.  Such  an  appliance,  if  properly 
made  and  accurately  adjusted,  is  readily 
worn  by  the  patient,  is  easily  removed, 
and  is  of  great  benefit,  as  has  been  abun- 
dantly proved  by  clinical  experience.  It 
however  demands  great  care  on  the  part 
of  an  attendant,  and  the  constant  super- 
vision in  the  surgeon. 

The  object  of  this  mode  of  treatment, 

Surg.  Journ.,  1879,  xxv.,  312;  Hosp.  Gaz., 
New  York,  1879,  v.,  81;  Lee,  "Horizontal 
Extension,"  Trans.  Med.  Soc.  of  Pennsylva- 
nia ;  Davy,  "Hammock  Suspension,"  Brit. 
Med.  Journ.,  18S0,  p.  959.] 

[i  Cocking,  Brit.  Med.  Journ.,  1878,  vol. 
ii.,  p.  283;  Med.  Press  and  Circ,  1879,  n.s., 
xxviii.,  386  ;  Med.  and  Surg.  Reporter,  March, 
1S78,  p.  281 ;  Lee,  Proc.  Phila.  Co.  Med.  Soc, 
1879,  48 ;  New  York  Med.  Record,  1879,  ii., 
571 ;  Vance,  New  York  Med.  Journal,  1879, 
xxx.,  160;  Hunter,  Boston  Med.  and  Surg. 
Journ.,  1880,  p.  582.] 
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as  originally  proposed,  was  to  transfer  the 
superincumbent  weight  of  the  body  from 
the  bodies  of  the  vertebrae  to  the  trans- 
verse processes.  That  it  would  be  me- 
chanically possible  to  do  this  is  probable, 
provided  the  affected  vertebras  were  not  so 
far  involved  as  to  have  become  united  by 
inflammatory  changes.  When,  however, 
this  has  occurred,  the  effect  of  a  brace  is 
to  fix  in  an  improved  position. 

It  is  manifest  that  the  mechanical  prob- 
lem required  in  fixation  varies  in  different 
parts  of  the  spinal  column,  and  for  this 
reason  it  is  convenient  to  divide  it  into 
two  parts,  upper  and  lower.  In  the  first 
it  is  necessary  to  provide  some  means  for 
support  or  fixation  of  the  head.  In  the 
second  this  is  not  necessary.  The  exact 
limit  above  which  a  head  -  support  is 
needed  is  not  exactly  determined.  Ac- 
cording to  some  surgeons  this  is  neces- 
sary in  disease  above  the  seventh  dorsal ; 
according  to  others  the  fourth  dorsal. 

The  head-supports  in  use  are :  1st.  A 
bent  rod  fixed  below  in  the  appliance 
which  encircles  the  trunk,  anch*above 
bearing  a  sling  which  passes  under  the 
cbin  and  occiput.  2d.  A  steel  collar  pass- 
ing under  the  chin  around  the  neck,  and 
fastened  behind  to  the  apparatus  fitted  to 
the  back.  If  this  is  properly  adjusted,  the 
weight  of  the  head  is  partly  supported  by 
the  rest  under  the  chin,  and  all  bowing 
forward  is  prevented.1 

It  may  also  be  stated  that  the  natural 
course  of  the  disease  varies  according  to 
its  location.  Paralysis  is  more  common 
in  disease  of  the  upper  portion.  Treat- 
ment by  surgical  appliances  is  more  effec- 
tual in  the  lower  dorsal  and  upper  lumbar 
region.  Deformity  is  with  more  difficulty 
checked  in  the  upper  dorsal  region. 

It  cannot  be  said  that  the  methods  of 
fixation  have  entirely  done  away  with  the 
necessity  of  recumbency  in  the  treatment 
of  caries  of  the  spine.  In  some  cases 
during  certain  stages  it  is  best  that  the 
patient  be  kept  absolutely  upon  the  back. 
But  it  has  been  clearly  shown  that  by 
means  of  surgical  appliances  recumbency 
need  not  be  maintained  (when  it  is  in- 
quired) during  the  whole  course  of  treat- 
ment of  the  disease,  and  that  the  deformity 
resulting  from  the  disease  may  be  pre- 
vented from  increasing  or  limited  in  its 
increase.  Other  cases  progress  to  com- 
plete recovery  under  fixation  by  mechani- 
cal treatment,  without  any  confinement  or 
enforced  recumbency.2] 

['  Chrystie,  N.  Y.  Med.  Record,  Sept.  15, 
1873;  Blanchard,  Chicago  Med.  Journ.  and 
Examiner,  April,  1878,  p.  37(3;  Putnam,  The 
Doctor,  Feb.  1,  1878,  p.  46 ;  Jourdan,  Lancet, 
June  12,  1880.] 

[2  Consult,  also,  Trans.  N.  Y.  State  Med. 
Soc,  1863;   Taylor,   "  Mechanical  Treatment 


Treatment  of  Spinal  Disease. 

The  general  treatment  in  spinal  disease 
is  founded  on  the  same  principles  that 
guide  us  in  hip-disease,  scrofulous  syno- 
vitis of  the  knee-joint,  disease  of  the 
ankle,  etc.  The  remedies  are  directed 
principally  to  sustain  and  strengthen  a 
constitution  originally  weak  and  liable  to 
be  further  debilitated  by  the  effects  of  the 
disease.  Hence,  although  it  may  be  oc- 
casionally necessary  to  employ  depleting 
measures  for  subduing  temporary  acces- 
sions of  fever,  or  quelling  short  attacks  of 
inflammation,  they  are  adopted  with  re- 
luctance, and  the  tonic  system  is  other- 
wise pursued  uninterruptedly. 

Of  local  remedies,  "rest"  is  deservedly 
placed  at  the  head  of  the  list.  The  ob- 
ject sought  to  be  gained  is  twofold.  First, 
by  fixing  the  diseased  vertebrae,  we  en- 
deavor to  prevent  jarring  and  attrition 
between  the  rugged  opposing  surfaces  of 
the  carious  bodies,  and,  by  removing  that 
source  of  irritation,  to  encourage  the 
morbid  action  to  cease.  Secondly,  by 
keeping  the  bones  at  perfect  rest,  we 
afford  the  parts  the  most  favorable  oppor- 
tunity for  becoming  consolidated  by  ossific 
union. 

The  most  effectual  method  of  arresting 
motion  between  the  diseased  vertebrae,  in 
aid  of  nature's  efforts,  is  to  place  the 
patient  in  the  recumbent  position  on  his 
back  ;  and  to  give  him  the  greatest  ad- 
vantages whilst  confined,  it  is  desirable 
that  he  should  be  furnished  with  an  in- 
valid-bed, provided  with  conveniences  for 
enabling  him  to  lie  upon  it,  day  and 
night,  without  rising.  If  an  ordinary 
couch  he  used,  the  patient  will  lie  with 
greater  security  and  comfort  if  the  frame 
for  the  horsehair  mattress,  instead  of 
being  horizontal,  be  gently  inclined  down- 
ward from  the  top  to  where  the  hips 
come,  and  then  be  elevated  (but  to  a 
slighter  degree),  with  a  double  incline, 
for  the  knees  to  be  bent  over  the  angle. 
A  hollow  or  socket  for  the  reception  of 

of  Po.tt's  Disease,"  Boston  Med.  and  Surg. 
Journ.,  1880;  Sayre,  "Spinal Disease,"  Trans. 
Am.  Med.  Assoc,  vol.  xxx.,  1879  ;  Lee,  "An- 
gular Curvature  of  Spine;"  Shaffer,  Pott's 
Disease;  Saint  Germain,  Gaz.  des  Hop.,  Dec. 
9,  1877,  p.  1134;  Scriba,  Berl.  Klin.  Woch., 
July  15,  1878;  Fisher,  London  Med.  Record, 
Oct.  15,  1879,  p.  141  ;  Madelung,  Berl.  Klin. 
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the  angular  projection  of  the  spine  ought 
to  be  made  in  the  mattress.  Or  a  substi- 
tute may  be  contrived  by  tilling  an  India- 
rubber  pillow  with  sand,  or  suitable  grain 
or  seeds,  and  placing  it  under  the  pa- 
tient's back,  protected  with  blanket  and 
sheet.  In  young  persons,  further  security 
will  be  required,  by  enclosing  the  body 
in  a  stiff  corset ;  and,  perhaps,  by  strap- 
ping them  down  to  the  couch.  It  will 
add  to  the  convenience  if  the  bed-frame 
be  portable,  and  capable  of  being  easily 
transferred  to  the  body  of  an  invalid- 
carriage,  or  to  a  bench  in  the  garden, 
with  a  view  to  the  patient's  getting  fresh 
air. 

It  is  an  important  duty  of  the  surgeon 
to  be  peremptory  in  enforcing  strict  con- 
finement in  the  recumbent  position.  He 
will  find  this  task,  of  course,  more  diffi- 
cult in  children  than  in  adults  ;  and  the 
principal  cause  is  the  freedom  of  the 
patient,  in  the  majority  of  cases,  from 
pain.  Nevertheless,  however  moderate 
the  symptoms  with  which  the  disease  is 
ushered  in  may  be  at  first,  the  incipient 
stage  is  a  period  during  which  a  rigid 
observance  of  perfect  rest  ought  to  be 
insisted  upon.  And  the  time  over  which 
that  care  should  extend  ought  not,  even 
in  the  most  favorable  cases,  including 
children,  to  be  less  than  .six  or  ten 
months.  In  patients  approaching  ado- 
lescence, the  confinement  must  be  longer. 
If  the  case  should  proceed  favorably, 
without  pain  in  the  back  or  abscesses 
coining  forward,  for  the  number  of  months 
specified  above,  the  next  practical  ques- 
tion will  be,  concerning  the  propriety  of 
liberating  the  patient  from  his  long  du- 
rance. That  is  equivalent  to  asking, 
how  it  may  be  ascertained  that  ankylosis 
has  taken  place ;  for  it  cannot  be  con- 
sidered safe  to  allow  the  patient  to  get 
into  the  upright  position  till  the  bones 
have  become  strongly  knit.  Accordingly, 
in  examining  the  angular  projection,  what 
has  chiefly  to  be  made  out  is,  whether 
there  be  any  motion  between  the  affected 
bones  ;  for  if  the  part  be  perfectly  stiff,  it 
may  be  presumed  that  they  are  united. 
Atrophy  of  the  muscles  may  assist  in  con- 
finning  the  point.  But  it  will  not  be 
prudent  to  rely  on  the  solidity  of  the 
ankylosis  altogether.  The  patient  ought 
to  be  supplied  with  artificial  supports. 
Space  does  not  allow  of  a  detailed  descrip- 
tion of  the  best  kind  of  these  instruments 
to  be  used  in  different  cases ;  for,  of 
course,  they  must  vary,  not  only  accorcl- 

i  ing  to  the  situation  of  the  disease,  but  the 
age  of  the  patient.     One  general  remark 

j  may  be  made,  that  the  corsets  are  to  be  con- 
structed much  in  the  fashion  of  women's 
stays,  so  as  to  embrace  the  body  above 

i    and  below  equally  and  generally ;   they 


ought  also  to  be  strengthened  as  much 
in  front  as  practicable,  to  counteract 
the  tendency  to  stoop  forward.  For 
giving  them  the  proper  stiffness,  steel 
ribs  are  preferable  to  whalebone.  In 
young,  feeble  children,  whose  bodies 
are  extremely  flexible,  while  their  hips 
are  too  narrow  for  being  used  as  a  base  of 
support,  it  may  be  found  best  to  encase 
them  in  separate  pieces  of  prepared 
leather,  moulded  to  the  body,  and  after- 
wards inserted  in  corsets ;  the  lateral 
pieces  or  splints  may  be  prolonged  down- 
ward, to  rest  on  the  seat  of  the  chair, 
and  brought  high  enough  to  reach  the  arm- 
pits, so  as  to  act  as  crutches  while  sitting. 

Prone-couch. — A  mode  of  reclining  in 
the  prone  position,  instead  of  on  the 
back,  has  been  much  recommended.  The 
method  consists  in  making  the  patient  lie 
upon  his  chest  and  abdomen,  on  an  ele- 
vated frame,  not  unlike  a  desk,  with  an 
inclined  board  upon  which  his  legs  may 
hang :  he  is  prevented  from  sliding  by 
pegs  at  the  top  received  into  the  arm-pits. 
The  object  of  the  position  is,  by  fixing  the 
upper  part  of  the  trunk,  and  allowing  the 
hips  and  legs  to  glide  down  the  incline, 
to  keep  the  spine  on  the  stretch,  and  so 
diminish  the  acuteness  of  the  angle  at  the 
seat  of  disease.  But  such  a  design  is  op- 
posed to  the  principles  advocated  above 
(see  p.  308).  It  is  evident  that  if  the 
angular  projection  be  diminished,  the  sur- 
faces of  the  diseased  bodies  of  the  verte- 
brae, which  ought  to  meet,  will  be  kept 
apart,  and  ankylosis  will  be  prevented. 
Moreover,  as  the  patient  cannot  sleep, 
and  cannot  empty  the  bladder  and  rectum 
while  confined  on  the  apparatus,  it  will 
be  necessary  to  move  him  frequently,  to 
the  great  injury  of  the  back.  But  it  will, 
perhaps,  be  said,  that  although  the  em- 
ployment of  the  prone-couch  be  not 
adapted  to  caries  in  its  active  stage,  it 
may  be  advantageously  used  to  improve 
the  figure,  when  ankylosis  has  been  ef- 
fected. That  desire  on  the  part  of  pa- 
tients, who  have  narrowly  escaped  death 
at  the  price  of  being  deformed,  to  have 
their  cure  made  absolutely  perfect  by  get- 
ting rid  of  the  hump  on  the  back,  may  be 
natural ;  but  it  is  scarcely  necessary  to 
say  how  utterly  vain  such  hopes  are. 

Counter-irritants. — It  is  not  long  since, 
that  in  cases  of  angular  deformity,  issues 
were  almost  invariably  ordered,  on  each 
side  of  the  protuberant  vertebras,  whether 
the  patients  were  young  and  weak,  or  the 
disease  acute  or  chronic,  or  there  were 
abscesses  or  paraplegia.  Thejr  had  a  de- 
bilitating effect,  and  were  attended  with 
much  constitutional  irritation.  Accord- 
ing to  the  practice  of  the  present  day, 
issues  are  reserved  for  subduing  casual 
accessions  of  the  morbid  action,  when  the 
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pain  is  great,  or  when  there  is  a  threaten- 
ing of  paraplegia.  They  effect  all  their 
good  in  a  short  time,  so  that  it  is  not 
uecessary  to  keep  them  open.  Blisters 
give  rise  to  so  much  general  inconveni- 
ence that  they  are  seldom  had  recourse 
to.  Compound  tincture  of  iodine,  as  a 
local  application,  has  supplied  us  with  an 
efficient  substitute  for  these  coarser  reme- 
dies. 


Disease  of  Atlas  and  Axis. 

Disease  affecting  the  two  highest  ver- 
tebrae of  the  spine  has  certain  peculiari- 
ties which  entitle  it  to  separate  considera- 
tion. The  same  cause  which  makes  ac- 
cidents to  those  hones  more  dangerous 
than  elsewhere,1  renders  morbid  action 
more  perilous.  The  portion  of  spinal 
cord  contained  within  the  ring  of  the 
atlas  is  the  most  vital  in  the  nervous  sys- 
tem. Hence,  whatever  tends  to  weaken 
the  joints  in  that  part,  exposes  the  pa- 
tient to  the  hazard  of  sudden  dearth,  or 
of  paraplegia  including  the  whole  body 
below  the  head. 

Both  atlas  and  axis,  especially  the  for- 
mer, differ  from  the  other  vertebra?  in 
their  anatomical  structure.  The  atlas  is 
deficient  in  the  part  that  corresponds  to  a 
body  ;  and  there  is  no  fibro-cartilage 
either  between  the  axis,  or  the  occipital 
bone  and  it :  hence,  as  these  structures 
are  the  proper  seat  of  caries,  it  may  be 
expected  that  the  morbid  process  which 
attacks  the  two  bones  will  differ  from  the 
ordinary  disease  of  the  spine. 

The  joints  particularly  subject  to  be 
affected  are  those  between  the  atlas  and 
axis.  And  a  reason  may  be  assigned  for 
their  being  peculiarly  prone  to  disease. 
The  term  "  axis"  implies  that  the  vertebra 
so  called  is  the  centre  of  the  rotatory  move- 
ments of  the  head  ;  and  as  the  spokes  in 
a  carriage-wheel  inserted  into  the  axle 
act  upon  that  central  point  with  great 
lever  power,  so  that  when  a  break-down 
occurs  it  is  the  axle  that  gives  way,  a 
corresponding  impulse  is  directed  upon 
the  pivot  of  the  axis,  by  sudden  violent 
rollings  or  twistings  of  the  head.  These 
shocks  and  sprains,  often  repeated,  pre- 
dispose the  articulations,  in  a  delicate 
patient,  to  disease. 

The  morbid  action  thus  set  up  in  the 
atlo-axial  joints  is  similar  in  pathological 
character  to  what  commonly  occurs  in 
the  wrist,  elbow,  knee,  etc.  Proceeding 
generally  in  a  chronic  form,  it  gives  rise 
to  a  gradual  softening  and  spongy  thick- 
ening of  the  synovial  and  fibrous  tissues 
that  connect  the  vertebra? ;  and  subse- 
quently  to  ulceration   of  the  cartilages, 


1  See  Injuries  of  the  Back,  Vol.  I.,  p.  807. 


and  superficial  corrosion  of  the  bony 
structures.  The  disorganization  will  go 
on  in  most  cases  to  an  extreme  degree 
without  signs  of  abscess. 

That  which  contributes  principally,  as 
intimated  before,  to  the  importance  of 
disease  in  this  locality,  is  the  danger 
threatened  to  the  spinal  cord  at  its  most 
vital  part.  Owing  to  the  head  being  sus- 
tained on  the  atlas,  and  the  ligaments 
which  bind  the  latter  and  the  axis  ceasing 
to  be  able  to  retain  them  in  position,  the 
weight  of  the  head  causes  the  atlas  to 
glide  forward  and  downward  upon  the 
axis.  This  movement  implies  that  not 
only  are  the  articular  surfaces  separated 
from  each  other,  but  that  the  odontoid 
process  of  the  axis  is  detached  in  an  equal 
degree  from  the  surface  of  the  atlas  which 
rolls  upon  it.  !N"ow,  it  is  from  this  last- 
mentioned  change  that  the  risk  to  the 
spinal  cord  chiefly  arises.  The  anterior 
arch  of  the  atlas  cannot  be  separated  from 
the  odontoid  process,  except  by  the 
stretching  and  elongation  of  the  trans- 
verse ligament  which  embraces  the  neck 
of  the  process,  and  of  the  accessory  re- 
straining ligaments.  Accordingly,  if  the 
weight  directed  on  the  atlas  should  be 
suddenly  increased  while  this  extension 
is  in  progress,  and  the  ligaments  are  cor- 
respondingly weakened,  the  danger  is 
imminent  of  the  latter  being  ruptured. 
And  should  that  event  occur,  there  would 
be  nothing  to  prevent  the  atlas,  with  the 
head  as  its  freight,  from  sliding  abruptly 
forward  on  the  surface  of  the  axis  to  its 
utmost  reach.  The  consequence  would 
be,  that  the  portion  of  spinal  cord  con- 
tained within  the  ring  of  the  atlas  would 
be  compressed  by  the  posterior  arch  of 
that  bone  against  the  odontoid  process  in 
front,  and  be  thoroughly  crushed,  and  the 
patient's  death  would  be  instantaneous. 

Case. — The  patient,  a  butler,  past  the  mid- 
dle age,  and  corpulent,  had  for  some  time 
stiffness  in  the  neck,  with  pains  in  the  head 
and  arms,  supposed  to  be  rheumatic.  When 
seen  by  the  writer,  a  large  swelling  extended 
from  the  upper  third  of  the  neck  behind,  to 
the  highest  part  of  the  occiput,  concealing 
the  forms  of  all  the  bones  which  it  covered, 
except  the  spinous  process  of  the  axis,  which 
appeared  unduly  prominent.  He  could  per- 
form the  nodding,  but  not  the  rotating  mo- 
tion, of  the  neck.  The  vertical  axis  of  the 
head  was  advanced  perceptibly  too  far  for- 
ward, in  comparison  with  the  vertical  axis  of 
the  neck ;  the  effect  apparently  of  the  head 
having  been  transported  to  the  front  slightly 
beyond  its  proper  plane  in  relation  to  the 
spine.  The  disease  was  seen  to  be  atlo-axial, 
and  he  was  removed  to  the  hospital.  Pro- 
gressive paraplegia  soon  commenced,  and  it 
proceeded  downwards  ;  first  one  arm  became 
weak  and  then  paralyzed  ;  shortly  afterwards 
the  other  also  became  weak  and  paralyzed ; 
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and  the  lower  extremities  followed  the  same 
successive  course.  But  before  the  legs  were  to- 
tally paralyzed  he  died,  his  death  having  been 
accelerated  by  a  severe  attack  of  bronchitis. 

'  Fig.  686. 


Atlo-axial  disease.  Figure  from  specimen  in  Mid- 
dlesex Hospital  Museum.  ,  a,  a.  Portion  of  occipital 
bone,  in  proper  relations  to  atlas,  b,  b.  Section  of 
atlas.  From  destruction  of  the  ligaments  of  the  atlo- 
axial  articulations,  the  atlas  has  slid  forward,  borne 
by  the  weight  of  the  head,  and  has  tarried  the  odon- 
toid process  of  the  axis  with  it.  c.  Odontoid  process 
of  axis  :  loosened  at  its  base  by  disease,  it  has  been 
carried  forward  in  connection  with  the  atlas,  d,  d. 
Section  of  axis:  its  odontoid  process  detached:  its 
articulations  with  the  atlas,  and  with  the  body  of 
third  vertehra,  and  its  body,  aLl  much  diseased  ;  the 
great  projection  backward  of  the  spinous  process  in 
reference  to  the  occiput  and  atlas,  is  a  result  of  the 
gliding  forward  of  the  latter.  Within  its  canal  the 
spinal  cord  is  seen  bent  at  an  obtuse  angle  ;  the  con- 
sequence of  the  portion  contained  in  the  foramen 
magnum  and  atlas  being  carried  forward,  while  that 
in  the  axis  has  been  stationary. 


But,  happily,  these  cases  are  not  al- 
ways so  formidable.  In  not  a  few,  the 
transverse  and  restraining  ligaments  un- 
dergo extensive  stretching  of  their  fibres 
without  being  ruptured.  They  continue, 
therefore,  to  retain  a  hold  of  .the  atlas  ; 
and  to  keep  a  check  upon  it,  as  it  glides 
forward  upon  the  axis.  Besides,  the 
connecting  structures  in  general  sur- 
rounding the  diseased  vertebrae  are  ag- 
glutinated by  deposition  and  induration 
of  coagulable  lymph,  and  the  shifting 
movement  proceeds  slowly.  Thus  dis- 
placement may  take  place  to  an  extra- 
ordinary degree.  In  many  cases  the 
atlas  will  be  transported  to  the  front  to 
such  a  distance,  that  less  than  one-half 
will  remain  resting  on  the  axis,  the  ante- 
rior part  protruding  unsupported  beyond 
its  level.  The  posterior  arch  of  the  atlas 
will  then  cease  to  be  in  relation  or  coap- 
tation to  that  of  the  axis  ;  it  may  be 
transported  so  far  forward,  that  it  will 
even  bisect  the  vertebral  canal  into  equal 
parts.     Hence  about  a  moiety  of  the  area 


of  the  canal  appropriated  for  holding  the 
spinal  cord  and  its  membranes  may  be 
absolutely  cut  off.  It  might  have  been 
conjectured  that  a  loss  of  substance,  and 
alteration  of  figure  so  great  as  this  de- 
scription implies,  would  have  been  alto- 
gether incompatible  with  the  cord  retain- 
ing its  functions.  But  experience  shows 
that  if  the  morbid  action  be  chronic,  and 

Fig.  687. 


The  specimen  from  which  the  figure  was  taken  was 
removed  from  the  body  of  a  man  found  dead  in  the 
streets.  There  was  fracture  at  the  base  of  the  skull, 
all  round  and  at  a  short  distance  from  the  foramen 
magnum  ;  the  boundaries  of  the  fracture  being  seen 
in  the  figure,  a,  a.  Portion  of  occipital  bone,  insu- 
lated by  the  fracture,  h.  Anterior  tubercle,  on  ante- 
rior arch  of  atlas,  e.  Posterior  tubercle,  on  posterior 
arch  of  axis.  d.  Odontoid  process  of  axis.  Its  situa- 
tion corresponds  nearly  to  the  centre  of  the  vertebral 
canal,  at  the  level  of  the  foramen  magnum  and  atlas. 
e.  Body  of  spinous  process  of  axis.  About  three-fifths 
of  the  articulating  surfaces  of  the  atlas  have  been 
displaced  forward  on  the  corresponding  surfaces  of 
this  bone,  thereby  accounting  for  the  projection  ante- 
riorly of  the  front  segment  of  the  atlas.  /.  Spinous 
process  of  axis.  The  posterior  segment  of  the  ring  of 
the  atlas  crosses  the  canal  of  the  axis  nearly  in  its 
middle.  The  distance  between  the  posterior  surface 
of  the  odontoid  process,  and  anterior  surface  of  the 
posterior  arch  of  the  atlas  (the  antero-posterior 
diameter  of  the  vertebral  canal),  measures  from  a 
third  to  a  quarter  of  an  inch  ;  that  between  the  odon- 
toid process  and  the  anterior  arch  of  the  atlas,  at  the 
original  sites  of  their  articular  facets,  is  five-eighths 
of  an  inch.  The  space  between  these  points  is  tra- 
versed by  an  irregularly  cylindrical  beam  of  bone 
which  unites  the  two  surfaces  :  this  new  growth  of 
boue  is  not  visible  in  the  drawing,  but  it  had  obvi- 
ously been  formed  during  the  process  of  displacement 
of  the  atlas  upon  the  axis,  and  attests  the  slow  rate  at 
which  it  had  taken  place.  For  a  more  detailed  de- 
scription of  the  specimen,  accompanied  with  a  draw- 
ing representing  it  in  a  different  view,  see  Med.-Chir. 
Trans.,  vol.  xxxi.,  p.  28!). 

the  dislocation  take  place  slowly  and 
gradually,  the  disease  may  run  its  course 
without  paraplegia  ensuing,  and  the  pa- 
tient will  recover  with  deformity  of  the 
neck  alone.  Again,  it  is  found  that  in 
those    formidable    cases  in  which  para- 
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plegia  both  of  the  upper  and  lower 
extremities  has  occurred,  the  pa- 
tients may  regain  the  power  over 
their  limbs,  and  be  restored  to  per- 
fect health  ;  the  spine,  of  course, 
remaining  distorted.  The  pheno- 
mena are  to  be  accounted  for  ac- 
cording to  the  pathological  prin- 
ciple already  adverted  to  (p.  317). 
The  diminution  in  the  substance 
and  the  disfigurement  of  the  cord 
generally  have  been  consequent 
on  a  slow  process  of  interstitial 
change  ;  a*nd  it  has  been  seen  that 
deviations  from  the  normal  size 
and  shape,  of  the  most  surpris- 
ingly great  kind,  can  be  made  in 
the  spinal  cord, as  well  as  the  brain, 
without  sacrifice  of  their  endow- 
ments, if  wrought  in  that  gradual 
manner.1 

As  in  spinal  disease  generally, 
persons  of  scrofulous  habit  are 
more  prone  to  be  affected  in  the 
atlo-axial  articulations.  The  last 
case  observed  by  the  writer  was  in 
a  young  woman,  who,  just  after  re- 
covering from  disease  in  these 
joints,  had  angular  deformity 
from  caries  in  the  dorsal  verte- 
bra?. The  most  common  age  at 
which  it  commences  is  near  pu- 
berty ;  but  neither  infants  nor 
adults  are  exempt: 

The  girl,  aged  fifteen,  from  whom  the  draw- 
ing was  taken  (Fig.  688),  had  continued  in 
her  situation  as  a  domestic  servant,  till  three 
weeks  before  her  admission  into  the  hospital, 
at  which  time  the  neck  was  distorted  as  rep- 
resented in  the  figure.  The  disease  had  ap- 
parently commenced  four  months  previously, 
but  it  had  caused  so  little  pain  or  inconveni- 
ence that  she  had  not  been  obliged  to  give 
up  her  work  during  its  progress.  She  com- 
plained of  pain  darting  from  the  swelling  in 
the  neck  upward  to  the  crown  of  the  head, 
and  downward  over  the  shoulders,  and  along 
the  arms.     She  had  also  slight  incontinence 

'  In  a  specimen  of  consecutive  dislocation 
of  the  atlas  upon  the  axis  described  by  Mr. 
Paget,  the  displacement  exceeded  what  has 
been  stated  in  the  text.  Fully  two-thirds  of 
the  atlas  must  have  been  entirely  thrown  off 
the  upper  articulating  surface  of  the  axis. 
!On  measuring  the  part  of  the  vertebral  canal 
available  for  holding  the  spinal  cord,  it  was 
found  that  the  distance  was  only  two  lines 
from  the  odontoid  process,  and  three  lines, 
at  the  most,  from  the  body  of  the  axis  to  the 
posterior  arch  of  the  atlas  (the  normal  meas- 
urements being  from  nine  to  eleven  lines). 
In  the  neck  of  the  odontoid  process  there  was  a 
deep  indentation ;  which  proved  that  the  trans- 
verse ligament  had  retained  its  hold  of  the 
atlas  to  the  last  without  being  ruptured  ;  and 
that  the  displacement  had  taken  place  slow- 
ly.— Med.-Chir.  Trans.,  vol.  xxxi.,  p.  285. 
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of  urine.  The  most  prominent  part  of  the 
swelling  in  the  neck  was  formed  by  the  spi- 
nous process  of  the  axis ;  above  which,  and 
between  it  and  the  occiput,  a  distinct  hollow 
could  be  felt.  Chiefly  by  rest  and  counter- 
irritants  she  improved  so  much  that  in  six 
weeks  she  was  discharged.  But  three  weeks 
afterwards  she  was  readmitted  on  account  of 
an  aggravation  of  the  former  symptoms,  and 
there  being  a  weakness  of  the  lower  extremi- 
ties, which  caused  them  to  sink  under  her 
when  she  attempted  to  walk.  In  a  month 
she  was  sufficiently  recovered  to  be  sent  to  a 
convalescent  hospital  at  the  seaside.  She 
subsequently  called  at  various  times  at  the 
hospital,  to  show  that  she  had  regained  her 
strength  completely.  A  cast  from  the  neck 
is  in  the  Museum  of  the  Middlesex  Hospital. 

Symptoms. — A  general  swelling  around 
the  nape  of  the  neck,  attended  with  stiff- 
ness, and  pain  in  motion,  are  the  earliest 
indications  of  the  disease.  The  patient 
will  prefer  the  recumbent  position  to  being 
erect ;  keeping  his  head  sunk  in  a  soft 
pillow.  When  upright  he  will  steady  his 
head  by  placing  a  hand  on  each  side  ;  and 
if  asked  to  rotate  it,  he  will  stiffen  his 
neck,  and  turn  the  whole  body  round. 
The  nodding  motions  he  will  be  able  to 
perform.  A  sudden  jolt,  or  a  tap  with 
the  hand  on  the  crown  of  the  head,  will 
give  pain.  As  the  swelling  of  the  upper 
part  of  the  neck  may  probably  be  mis-r 
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taken  afc  first  for  enlargement  of  the  lym- 
phatic glands,  or  for  deeply-seated  abscess 
arising  from  some  other  cause,  the  most 
certain  mode  of  deciding  the  question  as 
to  the  real  nature  of  the  disease,  is  to  ob- 
serve accurately  the  relative  position  of 
the  spinous  process  of  the  axis  to  the  oc- 
ciput. Notwithstanding  its  large  size, 
that  process  is  not  readily  felt  in  the  nor- 
mal condition  ;  it  lies  sunk  in  a  hollow, 
arched  over  by  the  ligamentum  nuchee. 
But  in  atlo-axial  disease  the  spinous  pro- 
cess becomes  distinct,  not  only  to  the 
touch,  but  to  the  eye.  That  change,  how- 
ever, is  not  consequent  on  the  axis  itself 
protruding ;  for  this  bone  is  stationary ; 
the  spinous  process  appears  to  project 
merely  because  the  atlas,  carrying  the 
skull  upon  it,  glides  away  to  the  front, 
thereby  leaving  it  more  exposed  and  de- 
fined. In  conformity  with  this  explana- 
tion, it  will  be  perceived  that  the  head 
droops,  as  it  were,  upon  the  neck ;  that 
the  chin  and  face  generally  are  advanced 
preternaturally  forward  in  comparison 
with  the  throat,  while  the  back  of  the 
head  is  deficient  in  rotundity  and  fulness 
in  reference  to  the  line  of  tho  spine.  It 
may  happen  that  one  side  of  the  atlas 
will  move  forward  more  than  the  other, 
when  there  will  be  added  a  little  obli- 
quity to  the  position  of  the  head. 

Prognosis. — Patients  may  pass  through 
all  stages  of  this  complaint,  till  it  ends  in 
deformity  and  ankylosis,  without  any 
positive  indication  of  the  spinal  cord  hav- 
ing been  affected.  Yet  the  surgeon  can- 
not fail  to  be  in  constant  apprehension, 
and  to  watch  every  symptom  narrowly. 
Pains  darting  upward  to  the  back  of  the 
head,  and  simultaneously  downward  over 
the  shoulders  and  clavicles,  perhaps  give 
the  first  alarm.  The  latter  sensations  are 
sometimes  prolonged  to  the  finger-ends, 
accompanied  with  slight  muscular  weak- 
ness. Such  symptoms  alone  might  be  ex- 
plained by  supposing  that  the  roots  and 
trunks  of  the  nerves  given  off  from  the 
cord  in  the  neighborhood  of  the  disease, 
had  become  affected  by  the  process  of  dis- 
placement and  morbid  action  external  to 
the  spine,  without  the  medulla  itself  being 
involved.  But  prudence  will  not  allow 
that  view  to  be  too  much  relied  upon. 
Should  there,  be  added  any  symptom  of 
the  lower  extremities  becoming  paralyzed 
— as  a  tendency  to  trip  in  walking,  or  a 
sense  of  pricking  or  of  numbness  in  the 
feet — the  conclusion  will  at  once  be  drawn 
that  the  morbid  action  has  penetrated  to 
the  medulla.  In  certain  cases  the  paral- 
ysis of  the  upper  and  lower  extremities 
will  be  but  imperfectly  pronounced  ;  and 
it  will  pass  oft".  In  a  single  case  seen  by 
the  writer,  the  muscles  became  affected 
with  tonic  spasm  ;  the  whole  body  was  so 
rigid  that  on  turning  the  patient  in  bed 


she  rolled  with  the  stiffness  of  a  corpse 
having  rigor  mortis  ;  that  condition  lusted 
for  a  month  ;  it  gave  place  gradually  to 
ordinary  paralysis,  from  winch  she  event- 
ually recovered.  When  the  paraplegia  is 
complete,  the  patient  is  in  a  singularly 
helpless  state,  being  deprived  of  voluntary 
power  and  sensation  both  in  the  upper 
and  lower  extremities  at  once.  Yet,  not- 
withstanding the  apparently  hopeless  con- 
dition of  patients  in  these  cases,  experi- 
ence proves  that  they  frequently  recover. 
The  prognosis  will  be,  of  course,  more 
favorable  in  young  persons  than  in  those 
above  the  middle  period  of  life.  With 
his  colleague  Dr.  M.  Crawford,  the  wri- 
ter attended  a  man,  whose  age  was  forty- 
eight,  for  disease  in  the  atlo-axial  articu- 
lations ;  during  six  months  his  whole 
body,  from  the  head  to  the  toes,  was  par- 
alyzed ;  yet  he  eventually  recovered,  with 
his  neck  merely  stiff' and  distorted.1 

Treatment. — In  disease  of  the  atlo-axial 
articulations,  the  utmost  danger  would 
be  incurred  if  the  patient  fell  forward  on 
his  head  ;  in  its  stretched  and  attenuated 
condition  the  transverse  ligament  would 
readily  give  way,  and  the  atlas  would  thus 
be  free  to  slide  forward  and  compress  the 
spinal  cord  by  its  posterior  arch.  Spe- 
cial care  is,  therefore,  required  to  pre- 
serve the  head  and  neck  of  the  patient  in 
a  state  of  perfect  rest.  Accordingly,  con- 
stant uninterrupted  confinement  in  the 
recumbent  position  is  necessary.  And 
the  patient's  head  ought  to  be  laid  on 
cushions,  which  will  prop  it  equally  on 
every  side.  For  that  object,  the  India- 
rubber  pillow,  stuffed  to  a  proper  degree 
of  firmness  with  grain,  so  that  it  may 
easily  be  pressed  into  a  hollow  which 
shall  fit  the  back  of  the  head  and  nape  of 
the  neck,  is  to  be  used.  Or  the  sand-bags 
recommended  by  Mr.  Hilton  will  be  more 
easily  procured.  A  band  ought  also  to  be 
passed  over  the  forehead,  from  the  sides 
of  the  pillow,  to  restrain  motion.  In  the 
event  of  the  patient  being  restless  and 
liable  to  lift  the  head  inadvertently,  as 
during  meals  or  sleep,  it  is  a  useful'  pre- 
caution to  have  a  shield  moulded,  either 
in  gutta-percha,  or  prepared  leather,  to 
the  back  of  the  neck  ;.  this  ought  to  take 


1  See  a  paper  by  Sir  William  Lawrence, 
"  On  Dislocations  of  the  Uppermost  Vertebra 
of  the  Neck,"  in  Med.-Chir.  Trans.,. vol.  viii. 
Also  "Lectures  on  Pain  and  the  Therapeutic 
Influence  of  Rest,"  by  Mr.  Hilton;  Lecture 
V.  A  very  remarkable  case  of  disease  of  the 
superior  cervical  vertebrae,  with  intrusion  cf 
the  atlas  and  axis,  through  the  occipital 
bone,  into  the  cranium,  has  been  communi- 
cated by  Dr.  Lochee  and  Mr.  C.  H.  Moore  to 
the  Lancet.  See  number  for  November  23, 
1867.  The  preparation  is  in  the  Museum  of 
the  Middlesex  Hospital. 
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in  the  shoulders  below,  and  reach  to  the 
vertex  above,  so  that  it  may  be  secured 
by  bands  both  to  the  shoulders  and  head, 
to  arrest  movement. 

Necrosis  of  atlas. — Before  quitting  the 
subject  of  diseases  of  the  upper  vertebra?, 
a  rare  affection  of  the  atlas  may  be  briefly 
noticed.  This  consists  in  necrosis  and 
exfoliation  of  that  part  of  the  anterior 
arch  of  the  bone  which  corresponds,  in 
other  vertebra?,  to  the  body.  The  disease 
is  connected  with  ulceration  of  the  back 
of  the  pharynx ;  and  it  has  been  commonly 
observed  in  syphilitic  patients.  In  some 
recorded  cases,  the  whole  thickness  of  the 
bone  has  come  away,  as  shown  by  the 
articular  surface  of  the  odontoid  process 
of  the  axis  being  visible.     From  the  pa- 


tient's surviving,  it  cannot  be  doubted 
that  the  insertions  of  the  transverse  liga- 
ment had  been  preserved  entire ;  and 
that  it  had  retained  its  hold  of  the  pro- 
cess. A  sloughing  ulcer  in  the  posterior 
fauces,  with  occasional  attacks  of  difficult 
deglutition  and  breathing,  have  been 
the  most  prominent  symptoms.  When 
the  fragment  has  been  picked  away,  the 
sore  has  healed,  and  the  patient  recovered. 
It  need  scarcely  be  said,  that  a  patient 
who  has  such  a  threatening  disease,  in  a 
situation  of  so  much  danger  to  life,  is  in 
a  critical  condition  while  the  dead  portion 
of  bone  remains  as  a  source  of  irritation, 
and  that  the  greatest  caution  is  demanded 
to  protect  him  from  sudden  bending  for- 
ward of  the  head.1 


ORTHOPAEDIC  SURGERY. 

By  W.  J;  Little,  M.D. 
Revised  by  E.  H.  Bradford,  M.D. 


[It  seems  desirable  that  the  word 
"orthopaedic"  should  be  spelt  "ortho- 
pedic." Both  ways  are  sanctioned  by 
usage,  as  is  also  the  practice  of  substitut- 
ing e,  as  well  as  the  diphthong  a?,  for  the 
Greek  a  c  The  term  "  orthopedic"  is  bor- 
rowed from  the  French,  who  coined  the 
expression,  spelling  it  without  the  diph- 
thong, and  there  seems  to  be  no  good 
reason  for  disregarding  the  simpler  way 
of  writing  the  word. 


Webbed  Fingers. 

All  the  fingers  may  be  involved  in  this 
deformity,  but  usually  only  two  fingers 
are  joined. 

In  dividing  the  web,  it  is  best  to  make 
an  opening  at  the  proximal  end  of  the 
web,  and  allow  it  to  heal  before  dividing 
the  whole.  This  can  be  done  by  a  gal- 
vano-cautery  and  the  introduction  of  a 
foreign  substance,  such  as  a  piece  of  silver 
wire  or  a  piece  of  wood,  uutil  cicatriza- 
tion has  taken  place,  when  the  remaining 
portion  can  be  divided.  Sometimes  it  is 
feasible  to  perform  a  plastic  operation, 
dissecting  up  the  skin  on  the  dorsal  and 
palmar  surface,  dividing  the  web,  nnd 
wrapping   the  flaps  around  each  finger. 


This  method,  however,  is  not  always  suc- 
cessful.2 

The  other  malformations  of  the  fingers 
and  toes  may  be  classed  as  those  caused 
by  the  presence  of  supernumerary  digits  ; 
those  with  unnatural  union  of  parts ; 
those  with  a  deficiency.  These  deformi- 
ties are  sometimes  hereditary.] 

.Since  the  labors  of  Stromeyer,  published 
in  1831,  an  important  class  of  affections, 
denominated  contractures  and  deformi- 
ties, has  deservedly  much  engaged  the 
attention  of  the  surgeon.  Scarpa  in  1803, 
Jorg,  1806,  Kudolphi,  1823,  Delpech,  1825, 
Dupuytren,  and  others,  had,  without 
much  immediate  fruit,  endeavored  to  re- 
move the  obscurity  in  which  this  class  of 
affections  was  involved.  Their  inquiries 
happily  served  to  direct  the  researches  of 
Stromeyer  into  a  proper  direction.     The 

!  See  case  narrated  by  Mr.  Keate  in  Medi- 
cal Gazette,  vol.  xvi.,  1835.  "A  Case  of  Ex- 
foliation of  the  Anterior  Arch  of  the  Atlas," 
by  Mr.  R.  Wade,  Med.-Chir.  Trans.,  vol. 
xxxii.,  p.  65.  Lectures  by  Mr.  Hilton,  op. 
cit.,  p.  99. 

[2  New  York  Medical  Journal,  Sept.,  1878, 
p.  29S  ;  consult  also  Brodhurst  on  Deformities, 
and  Annandale,  Malformations  of  Fingers  and 
Toes,] 
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Fig.  689. 


Types  of  the  different  kinds  of  deformities  of  the  hands  and  feet.     (Bryant.) 


term  orthopaedy  has  become  generally 
used  to  signify  the  treatment  of  this  class 
of  affections. 

The  pathological  nature  of  the  affec- 
tions relievable  by  surgical  orthopaedic 
treatment,  often  by  division  of  tendons 
(tenotomy),  is  various.  They  consist 
mainly  of  alterations,  in  form  and  move- 
ment, of  the  articulations,  especially  of 
those  belonging  to  the  lower  and  upper 
extremities."   These  spring — 

1.  From  accidental  injuries  of  articu- 
lations ;  undue  pressure  and  strain  ;  in- 
flammation of  joints  or  contiguous  parts, 
particularly  those  succeeded  hy  suppura- 
tion and  its  consequences. 

2.  From  derangement  of  the  cerebro- 
spinal system,  leading  to  paralysis  or 
spasm  and  contraction. 

3.  From  congenital  influences,  the  va- 
rieties of  club-foot,  for  example  ;  mal- 
formations. 

Orthopaedic  surgery  comprehends, 
therefore,  a  multitude  of  abnormal  forms 
of  the  muscular,  ligamentous,  and  osseous 
systems,  of  which  some  are  treated  else- 
where in  this  work.  On  the  pathology  of 
deformities  arising  from  diseases  of  the 
joints,  the  reader  is  referred  to  the  essay 
on  those  diseases.  Rachitic  deformities 
are  treated  of  in  the  essay  on  the  Sur- 
gery of  Childhood  ;  spinal  curvatures, 
in  that  on  Diseases  of  the  Joints  ; 
strabismus,  with  Diseases  of  the  Eye  ; 
malformations,  with  the  Surgery  of 
Childhood;  burn  -  contractures,  under 
Plastic  Surgery.  The  affections  which 
we  have  here  to  consider  are  principally 
those  which  can  be  remedied  by  division 
of  tendons,  by  mechanical  extension,  or  by 
both  of  these  means  combined. 

Before  proceeding  with  the  description 


of  the  individual  contractures  relievable 
by  tenotomy,  it  will  be  well  to  consider 
the  circumstances  which  give  rise  to  con- 
traction and  deformity,  and  to  inquire 
into  the  condition  of  the  muscles  and  ten- 
dons which  renders  their  division  neces- 
sary. It  is  now  a  well  understood  law  of 
pathology,  that  if  any  part  of  the  body, 
into  the  composition  of  which  the  mus- 
cles enter,  be  maintained  in  a  state  of  ab- 
solute repose,  or  be  habitually  kept  in 
one  position,  so  that  the  origins  and  inser- 
tions of  particular  muscles  are  constantly 
approximated,  whilst  the  points  of  origin 
and  insertion  of  other  muscles  are  conse- 
quently proportionately  separated,  a  short- 
ened, contracted  condition  of  the  first  set 
of  muscles,  and  an  elongated,  weakened 
state  of  the  second  set  of  muscles,  are 
produced.  This  is  illustrated  by  what 
occurs  during  a  simple  fracture  or  other 
injury  of  an  extremity.  If  the  elbow  for 
example,  be  for  any  reason  retained  for  a 
few  weeks  in  the  bent  position,  the  muscles 
on  the  flexed  side  of  the  member  become 
stiff  and  contracted,  and  are  only  gradually 
restored  to  their  natural  mobility  by  ac- 
tive and  passive  exercises  and  use,  whilst 
the  stretched-out  and  weakened  extensor 
muscles  recover  but  slowly  their  full  power 
of  extending  the  implicated  articulation. 
The  state  of  things  just  described  is  ag- 
gravated when  inflammation,  exudation, 
suppuration,  loss  of  cutaneous  or  more 
deeply-situated  tissues,  and  consequent 
adhesions  and  cicatrices,  interpose  pain 
and  physical  obstruction  to  the  restora- 
tion of  complete  mobility.  The  greater 
duration  of  the  disorder  increases  the 
probability  that  persevering  or  active  re- 
medial means  will  be  required  to  obviate 
the   shortening  of  one  set  of  structures 
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and  the  elongation  and  weakening  of  the 
opposite  set.  This  shortening  and  contrac- 
tion occur  more  rapidly  during  the  earlier 
years  of  life. 

The  influence  of  paralysis  in  producing 
contracture  varies  according  to  the  na- 
ture and  extent  of  the  seizure.  A  single 
muscle,  as  the  sterno-cleido^mastoid,  the 
tibialis  anticus,  or  the  external  rectus  of 
the  eye,  may  be  more  or  less  completely 
paralyzed  ;  and  the  antagonist  sterno- 
mastoid,  the  gastrocnemius,  the  peronei, 
or  the  adductor  oculi,  may  become  con- 
tracted. Or  several  muscles;  habitually 
associated  in  their  actions  may  lose 
their  power  of  voluntary  contraction,  as 
the  extensors  of  the  wrist  and  fingers  ; 
and  the  opposing  muscles  also  habitually 
associated  in  their  actions,  viz.,  the  flex- 
ors of  the  wrist  and  ringers,  become  rela- 
tively shortened. 

The  demonstration  of  the  precise 
amount  and  nature  of  the  changes  which 
occur  in  the  central  and  peripheral  parts 
of  the  nervous  system,  as  far  as  apparent 
cause  and  morbid  anatomy  can  teaih  us, 
and  the  determination  of  what  particular 
functions  of  the  muscles  are  primarily 
disturbed,  belong  to  the  special  pathology 
of  the  nervous  system,  which  need  not 
here  be  entered  upon.  Few  paralyses  oc- 
cur without  some  degree  of  contraction 
ensuing  as  a  consequence,  either  directly 
from  the  impairment  of  the  balance  of 
muscular  activity,  or  from  forced  repose 
or  maintenance  of  the  part  in  a  particular 
position. 

The  induction  by  abrupt  spasm  of  a 
more  or  less  rigid,  more  or  less  perma- 
nently contracted  state  of  a  part,  is  ob- 
vious and  easily  intelligible ;  but  the 
spasm  which  produces  many  persistent 
deformities  is  not  always  of  that  active, 
prompt,  or  tonic  kind  which  is  illus- 
trated by  certain  cases  of  non-congeni- 
tal wry-neck  and  club-foot,  but  is  usually 
more  slow  and  progressive,  as  seen  in 
many  children's  cases  of  foot-deformity. 
The  contraction  in  congenital  club-foot 
and  in  the  majority  of  congenital  distor- 
tions can,  we  believe,  be  assigned  only  to 
a  preternaturally  excitable  or  spasmodic 
condition  of  the  muscular  fibres  of  the 
shortened  muscles.  In  many  cases,  even 
when  the  shortened  muscle  has  been  set 
free  by  tenotomy,  the  morbidly  excitable 
retractile  disposition  of  the  muscle  often 
shows  itself  again  after  reunion  of  the 
divided  part,  and  the  cessation  of  employ- 
ment of  the  mechanical  or  other  means 
by  which  the  affected  muscle  had  been 
kept  in  an  elongated  state. 

This  contraction  of  certain  muscles  in 
congenital  club-foot,  which,  for  want  of 
any  other  appropriate  term,  is  desig- 
nated spasmodic,  is  therefore  very  differ- 
ent from  the  active  powerful  retraction 


which  occurs  in  certain  comparatively 
sudden  non-congenital  cases,  and  in  which 
the  will  of  the  individual  is  powerless  to 
effect  an  improved  condition  of  the  limb. 
In  congenital  club-foot,  and  in  analogous 
gradual  non-congenital  talipes  in  which 
paralysis  does  not  exist,  if  the  child  is 
old  enough  to  exercise  volition,  the  affect- 
ed muscles  are  to  a  certain  extent  sub- 
servient to  the  will,  although  volition  is 
incapable  of  willing  entire  "relaxation  of 
the  contracted  muscles.  Thus  the  con- 
traction in  this  non-congenital  non-para- 
lytic talipes,  the  early  stage  of  which  we 
are  able  to  watch,  throws  light  on  the 
congenital  affection,  the  early  stage  of 
which  is  hidden  in  the  uterus.  In" non- 
congenital  cases  of  months'  or  years'  dura- 
tion, induced  by  cerebro-spinal  affection 
or  by  reflex  (?)  disorder,  the  vital  abnor- 
mal spastic  contraction  co-exists  after  a 
time  with  secondary  structural  change. 
We  sometimes,  however,  before  structural 
change  has  taken  place,  have  an  opportu- 
nity of  witnessing  that,  although  the  pa- 
tient walks  with  the  heel,  for  example, 
much  elevated,  yet  when  he  is  seated, 
even  with  the  knee  extended,  he  can  vol- 
untarily bend  the  ankle, — contact  of  the 
sole  with  the  ground  exciting  abnormal 
contraction,  further  light  is  thrown 
upon  the  nature  of  the  contraction  in  con- 
genital club-foot  by  the  observation  that, 
during  sleep,  even  in  very  young  infants, 
the  affected  foot  can  be  more  readily 
straightened  ;  also  that,  like  as  in  certain 
cases  of  adult  hemiplegia,  when  the  child 
yawns  and  stretches  out  the  limbs,  the 
inversion  of  the  foot  often  disappears. 
This  observation  would  show,  that  whilst 
in  the  ordinary  state  of  the  infant's 
nascent  volition  the  adductor  muscles 
(the  tibiales)  overpower  the  abductors 
(the  peronei)  and  invert  the  member,  the 
act  of  yawning,  with  its  complicated  re- 
flex activity  of  inspiratory  muscles,  and 
of  associated  muscles  in  the  extremities, 
neutralizes  the  peculiar  disturbance  of 
muscular  activity  on  which  talipes  varus 
depends. 

It  seems  as  if  in  congenital  club-foot  and 
analogous  distortions  a  stimulus  or  irri- 
tant were  present  in  the  medulla  spinalis, 
acting  upon  certain  ganglionic  cells  there, 
which  keeps  the  affected  muscle  in  a  state 
of  tonic  contraction,  yet  not  sufficient  to 
neutralize  the  stimulus  of  the  will  within 
the  limits  of  movement  permitted  by  the 
structural  shortening  of  the  member. 
Many  non-congenital  spastic  contractions 
appear  allied  to  the  condition  which  pre- 
vails in  some  states  of  chorea,  in  which, 
when  the  will  would  permit  or  cause  con- 
traction or  relaxation  of  a  particular 
muscle,  an  involuntary  influence  excites 
contraction,  interferes  with,  and  frustrates 
the  voluntary  effort.      In   more  intense 
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spasmodic  contractions  the  will  is  entirely 
overpowered  before  structural  shortening 
supervenes  to  effect  the  same  end. 

[A  consideration  of  the  nature  of  the 
paralytic  deformities  involves  a  study  of 
the  paralytic   disorders   of  childhood  ;  a 
subject  which  has  attracted  a  good  deal  of 
attention  in  the  last  decade,  and  which  be- 
longs properly  to  the  department  of  medi- 
cine.    A  large  number  of  these  deformi- 
ties are  the  result  of  the  so-called  infantile 
paralysis,  or,  more  properly,  myelitis  of 
the    anterior    horns.      This    affection  is 
characterized  by  a  sudden  onset  of  paral- 
ysis, affecting  one  or  more  limbs,  and  fol- 
lowed by  progressive  improvement  for  a 
while  ;  so  that  a  limb  totally  paralyzed 
may,  in  the  course  of  a  few  months,  re- 
gain power  either  entirely,  or  with  the 
exception  of  certain  muscles.    Those  mus- 
cles or  groups  of  muscles  which  remain 
paralyzed  after  the  first  year  following 
the  initial  onset  are  to  be  regarded  as  per- 
manently useless.     (Charcot,  Volkmann.) 
These  groups  are   usually  those  on  the 
anterior  surface  of  the  thigh  and  leg,  or  the 
parts  which  are  kept  on  the  stretch  when 
the  limb  is  flexed,  a  position  usually  as- 
sumed when  the  child  is  unable  to  stand 
or  unwilling  to  be  recumbent  all  the  time. 
The  muscles  on  the  posterior  surfaces  are 
those  more  frequently  spared,  or  less  in- 
jured.    Hence  the  theory  has  been  sug- 
gested that  a   cause  of  this  permanent 
paralysis,  or  rather  such  of  it  as  is  not 
due  to  the  central  lesion  of  the  cord,  is 
the  fact  that  the  weakened  muscles  have 
been    overstretched,    while     the    others 
which  regain  power  have  been  protected 
from  strain  and  subsequent  fatty  or  fibrous 
degeneration.     The  deformities  are  not, 
therefore,    according   to   certain  writers, 
due  to  a  spasm  of  certain  muscles,  but  to 
the  position  the  limbs  assumed ;  a  posi- 
tion which  becomes  permanent  as  the  pro- 
tected muscles  develop  and  the  stretched 
muscles  become  enfeebled.1 

Of  the  "spastic  distortions,"  a  cer- 
tain number  are  those  which  -are  due 
to  cerebral  palsies,  and  some  come  pro^ 
perly  under  the  head  of  Spastic  Spinal 
Paralysis.2  It  is  probably  this  class  of 
affections  which  Mr.  Adams  mentions  as 
deformities  with  rigid  muscles,  and  which 

['  Volkmann,  Klinische  Vortrage .;  Taylor, 

Infantile    Paralysis  ;  Wharton    Sinkler,  Am. 

Journal   Med.    Sci.,    April,    1875  ;    Schultze, 

Virchow's  Archiv,  lxviii.,  pp.  120-128  ;  also 

Schmidt's  Jahrb.,  1879,  p.  135,  Bd.  182,  No. 

:  5  ;  W.  Adams,  Lancet,  Nov.  24,  1877  ;  Seelig- 

'  muller,   Jahrbuch   f.  Kindesheilkunde,  1879, 

i  xiii.,  Bd.4,  p.  315  ;  Althaus,  Infantile  Paral- 

;  ysis,  London,  1878.] 

[2  Tabes   Dorsalis  Spasmodique,   Charcot  ; 
described  by  Erb,   Allg.   Med.  Central.  Zei- 
tung,  Nov.  21,  1877,  and  others.] 
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are  interesting  to  the  surgeon  chiefly 
from  the  fact  that  they  are  not  as  a  rule 
much  benefited  by  treatment. 

The  surgical  treatment  of  ordinary  in- 
fantile paralysis  and  the  resulting  deform- 
ities must  be  regarded  as  unsatisfactory 
also,  if  it  be  expected  that  by  surgical  in- 
terference a  cure  can  be  effected ;  much 
benefit  can,  however,  be  afforded  by  cor- 
recting the  deformities  and  by  furnish- 
ing proper  supports.  The  deformities 
can  be  corrected  without  the  employment 
of  tenotomy  in  a  majority  of  cases  ;  there 
seems,  however,  to  be  little  disadvantage 
from  its  use.  The  supports  required  vary 
in  each  case,  and  much  care  is  required 
in  the  proper  selection  of  them.  The  ob- 
ject of  apparatus  after  the  deformity  is 
corrected  is  to  prevent  the  enfeebled  limb 
from  giving  way  when  the  weight  of  the 
body  is  thrown  upon  it.  In  paralyses  of  the 
muscles  of  the  leg,  the  inclination  of  the 
foot  is  toward  a  position  of  varus  or  valgus, 
with  or  without  the  dropping  of  the  fore- 
part of  the  foot.  This  deformity  is  to  be 
treated  as  those  from  ordinary  congenital 
club-foot,  except  that  support  will  be  re- 
quired after  the  foot  has  been  brought 
into  place.  "When  the  extensor  muscles 
of  the  leg  are  affected,  it  is  necessary  to 
prevent  the  knee  from  falling  forward,  or 
the  patient  is  unable  to  stand.  This  can 
be  accomplished  without  difficulty  by 
means  of  apparatus  devised  for  the  pur- 
pose, and  locomotion  becomes  possible. 
In  paralyses  of  the  upper  extremity  little 
is  to  be  gained  by  mechanical  treatment,] 

To  resume,  then  :  clinical  observation 
of  non-congenital  deformities,  springing 
from  derangement  of  the  nervous  system, 
teaches  that  there  are  several  modes  in 
which  they  are  produced.  These  modes 
are  as  follows  : — 

1.  Paralytic  distortions. 

a.  Certain  muscles  only  being  par- 

tially or  wholly  paralyzed,  their 
antagonists  slowly  contract  the 
dependent  articulation. 

b.  The  muscles  of  the  part  in  gene- 

ral being  partially  or  wholly 
paralyzed,  the  contractility  of 
the  greater  mass,  as  of  the 
flexors  in  the  extremities,  slow- 
ly contracts  the  dependent  ar- 
ticulation. 

2.  Spastic  distortions. 

a.  The  contraction  is   severe  and 

prompt,  the  will  being  quite 
overpowered  or  absent. 

b.  The  contraction  is  gradual,  as  in 

the  majority  of  (non-paralytic) 
cases  of  non-congenital  talipes, 
the  will  not  being  wholly  over- 
come (those  reputed  from  teeth- 
ing, for  example),  but  restricted 
by  the  morbid  innervation,  and 
in  time  by  structural  shortening; 
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c.    The  contraction  is  gradual  but  | 
severe,  as  in   the  deformities  ' 
which  sometimes    accompany 
imbecility  in  children.      It  is 
probable,  in  this  form,  that  the 
contraction  is  intensified  by  the 
co-existence   of   an    enfeebled 
condition  of  general  volition,  a 
general  inertia  favoring  repose 
of    members,   and    a    greater 
amount  of  structural  change. 
Secondary  changes. — From  whichever  of 
the  above  causes  a  constantly  contracted 
state  of  an  articulation  or  limb  may  have 
proceeded,  the  state  of  things  consisting 
of  the  inability  of  the  individual  to  put 
the  part,  by  the  action  of  the  will,  through 
all  its  proper  movements  is  called  a  de- 
formity.    But  if  the  patient  by  means  of 
his  own  hands,   or  if  the  surgeon,   can 
overcome  the  contraction,   and  put  the 
affected   part  through  its  proper  move- 
ments, no  deformity  is  in  reality  seen  to 
exist.      Positive  deformity  may  early  ex- 
ist, when  original  disease  of  the  joint  has, 
besides  producing  contraction,  end^d  in 
more  or  less   considerable   alteration   in 
form  and  structure   of  the  articulation. 
But   almost  equally  serious   (secondary) 
deformity  may  ensue  through  the  influ- 
ence of  the  now  ill-regulated  muscles  of 
the  joint,  especially  when  these  act  upon 
tissues  impaired  by  disease — the  produc- 
tion of  sub-luxation  for  example.     In  the 
lower  extremity,  the  effect  of  the  weight 
of  the  body  being  borne  upon  the  member 
in  improper  directions  is  a  very  important 
cause    of    secondary    deformity,   adding 
greatly  to  the   obstacles   to  restoration. 
Thus  a  not  severe  case  of  congenital  club- 
foot, remediable  in  point  of  form  in  a  few 
weeks    before   walking  has   commenced, 
may  subsequently  require  treatment  of 
months  or  of  years  ;  or,  from  the  deterio- 
rating cause  above  mentioned,  be  rendered 
irremediable. 

We  may  now  pass  to  the  consideration 
of  the  means  employed  in  Orthopaedic 
Surgery  for  the  rectification  of  deformities. 
This  department  of  practice  avails  itself 
of  much  that  is  common  with  general 
medicine  and  surgery.1  Special  orthopae- 
dic means  are,  the  relieving  of  the  short- 
ened parts  by  the  employment  of  me- 
chanical instruments,  or  mechanical 
power  exerted  by  the  hands  of  the  surgeon 
or  assistants,  sometimes  with  the  aid  of 
the  benumbing  influence  of  chloroform, 
and  by  division  of  one  or  more  of  the 
contracted  muscles,  tendons,  and  fasciae. 

Tenotomy,  myotomy. — In  this  operation 
the  necessary  relaxation  of  muscular  re- 
sistance and  of  accompanying  structural 
shortening    is    effected   by   severing   the 

1  Constitutional,  medical,  and  dietetic  treat- 
ment, exercises,  gymnastics,  inunctions,  etc. 


muscle  at  its  tendinous  portion.  The 
principles  laid  down  by  Delpech  for  the 
performance  of" this  operation  are  followed 
in  the  present  day.  It  is  remarkable  that 
Delpech  never  carried  out  his  own  prin- 
ciples.1 The  discovery  and  application  of 
subcutaneous  tenotomy  belong  to  Stro- 
meyer.  Many  alterations  in  the  mode  of 
applying  these  principles  have  been  made 
since  the  original  labors  of  Delpech  and 
Strom eyer.  Various  knives  for  severing 
tendons  (tenotomes),  and  a  great  variety 
of  mechanical  extension-apparatus,  have 
been  devised.  In  this  place  only  the 
means  in  most  general  use  in  this  country 
will  be  described. 

In  describing  the  several  distortions  in 
the  treatment  of  which  tenotomy  and 
mechanical  treatment  may  singly  or  con- 
jointly be  requisite,  no  nosological  order 
will  be  adopted.  We  will  commence  with 
congenital  club-foot  (talipes  varus  con- 
genitus),  because  it  is  one  of  the  most 
common  distortions  which  the  surgeon 
has  to  treat,  and  because  it  has  formed 
the  basis  of  extensive  pathological  and 
therapeutical  research.  The  considera- 
tion of  the  scientific  treatment  of  club- 
foot will,  therefore,  best  illustrate  the 
principles  upon  which  the  management  of 
all  other  distortions  should  be  conducted. 

JSTo  other  deformity  exhibits  in  a  greater 
degree  the  incidents  of  orthopaedic  expe- 
rience. 


Congenital  Club-foot  ( Talipes  varus  con- 
genitus). 

It  is  undesirable  to  attempt  here  even 
a  sketch  of  the  history  of  the  acquaint- 
ance of  our  profession  with  club-foot.  It 
will  suffice  to  mention  that  the  subject 
engaged  the  attention  of  Hippocrates 
amongst  the  ancients,  and  of  Scarpa 
amongst  the  moderns.  But  it  was  not 
until  the  genius  and  energy  of  Stro- 
meyer  were  combined  with  a  sound  ac- 
quaintance with  the  principles  and  prac- 
tice of  modern  surgeiw,  that  the  com- 
plete treatment  of  severe  club-foot  became 
possible. 

Anatomy  of  club-foot. — Former  opinions 
on  the  anatomy  of  club-foot  may  be  ad- 
vantageously passed  over.2  In  1837,  and 
subsequently,  the  author  laid  down  the 
essential  characters  of  the  anatomy  of 
club-foot.3     The   subject   has  since  been 

1  See  the  history  of  division  of  tendons,  in 
a  Treatise  on  Club-foot  and  analogous  Distor- 
tions, by  the  author.     London,  1853. 

2  See  On  the  Deformities  of  the  Human 
Frame,  by  W.  J.  Little,  pp.  271  et  seq.  Lon- 
don, 1853. 

3  Dissertatio  inauguralis  de  Talipede  Varo, 
Berlin,  1S37. 
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carefully  and  successfully  studied  by  Mr. 
William  Adams.'  The  general  result  of 
observations  of  this  matter  is  the  con- 
firmation of  the  opinions  emitted  by  the 
author  in  1837  and  183D,2  that  club-foot 
consists  of  a  threefold  alteration  of  the 
form  and  position  of  the  foot,  the  heel  be- 
in<*  elevated,  the  toes  turned  in,  and  the 
internal  margin  of  the  foot  raised  from 
the  ground,  owing  to  abnormal  action 
and  shortening  of  the  principal,  if  not  of 
all  the  muscles  of  the  inner  and  back  part 
of  the  leg.  Perhaps,  also,  at  least  in  the 
severer  forms,  those  in  which  the  sole  is 
much  contracted,  the  plantar  muscles 
participate  in  the  primary  affection.  The 
ligaments,  fasciae,  and  integuments  on 
the  contracted  side  of  the  member  are 
also  shortened,  whilst  the  similar  tissues 
on  the  opposite  side  are  elongated  and 
weakened.  These  passive  tissues  follow 
the  fortunes  of  the  active  organs — the 
muscles,  on  which  they  are  in  the  main 
dependent,  and  become  .thus  secondarily 
affected.  The  bones,  before  and  after  os- 
sification, suffer  in  proportion  to  the  in- 
tensity of  the  muscular  contraction,  and 
probably  in  proportion  to  the  earliness  of 
the  period  of  uterine  existence  at  which 
the  distortion  commenced  ;  and  especially 
in  proportion  to  the  period  that  elapses 
after  birth,  during  which  the,  passive  os- 
seous structures  remain  at  the  mercy  of 
the  active  muscular  agents.  The  bones 
further  suffer  as  age  advances,  b}r  bearing 
the  weight  of  the  body  in  an  improper 
direction. 

The  departure  from  the  normal  form 
and  relation  of  bones  may  be  divided 
into — 

1.  Primary. 

a.  The  changes  especially  affecting 
the  tibio-tarsal  joint. 

6.  The  change  of  relation  of  the 
anterior  bones  of  the  tarsus,  as 
regards  the  astragalus  and  os 
calcis. 

2.  Secondary,    or  those   induced  after 

birth,  by  spontaneous  aggravation 
of  the  deformity,  and  by  pressure 
upon  the  parts  through  walking  in 
an  improper  manner. 
[Mr.  William  Adams  has  clearly  dem- 
onstrated that  in  club-foot,  even  in  infan- 
tile and  foetal  specimens,  a  decided  mal- 
formation of  the  astragalus  takes  place. 
He  finds  that  the  foetal  astragalus  pre- 
sents all  the  essential  changes  in  form 
observable  in  the  adult,  and  hence  all  the 

1  Medical  Times  and  Gazette,  1852  ;  Trans- 
i  actions  of  Path.  Soc,  1856. 

2  Treatise  on  Club-foot  and  analogous  Dis- 
tortions, London,  1839.  A  large  number  of 
treatises    on   club-foot   have    appeared   since 

J 1837,  few  of  which  contain  any  fundamental 
researches  into  the  anatomy  of  varus. 


changes  found  in  the  bones  in  the  dissec- 
tion of  well-developed  club-foot  are  not 
the  result  of  "spontaneous  aggravation 
of  the  deformity."  He  therefore  finds 
himself  unable  to  confirm  the  opinion  of 
Dr.  Little  in  regard  to  the  "immaterial 
changes  which  the  bones  undergo  pre- 
viously to  the  use  of  the  part.'" 

Mr.  Adams  found  that  the  neck  of  the 
astragalus,  instead  of  being  continued 
directly  forward  as  in  the  healthy  bone, 
inclines  abruptly  inward,  forming  an 
obtuse  angle  with  the  body  of  the  bone. 
The  articular  head  of  the  astragalus  has 
an  antero-lateral  aspect.  In  severe  cases 
the  articular  surface  is  divided  into  two 
facets  separated  by  a  ridge  ;  the  one  ar- 
ticulates with  the  displaced  navicular 
bone,  and  the  other  is  uncovered.  The 
other  bones  of  the  tarsus,  according  to  Mr. 
Adams's  dissections  of  foetal  distortions, 
are  not  altered  materially  in  form,  al- 
though their  position  is  abnormal,  and 
nothing  unusual  is  found  in  the  size  or 
position  of  the  malleolus. 

Kocher,  however,  found,  in  a  dissection 
of  a  specimen  of  congenital  talipes  varus 
in  an  infant,  alteration  in  form  of  all  the 
bones  and  joints  of  the  tarsus.2] 

The  anatomical  changes  of  bones  in 
varus  of  practical  moment  are  due  to  the 
state  of  extension  of  the  os  calcis,  taking 
with  it  the  astragalus,  through  which  the 
posterior  extremity  of  the  os  calcis  is 
more  or  less  closely  approximated  to  the 
posterior  surface  of  the  ankle-joint ;  and 
the  anterior  portions  of  the  articulating 
surfaces  of  the  trochlea  of  the  astragalus 
are  projected  from  the  ankle-joint  in  front. 
Owing  also  to  the  forced  inversion  of  the 
entire  foot,  the  external  malleolus  is 
thrown  backwards  towards  the  posterior 
tuberosity  of  the  os  calcis,  and  the  ante- 
rior extremity  of  the  astragalus  slightly 
inclines  towards  the  inner  margin  of  the 
foot.  The  forced  elevation  of  the  poste- 
rior part  of  the  foot  (calcaneum  and  as- 
tragalus) is  common  to  talipes  varus  and 
to  talipes  equinus  ;  but  the  characteristic 
peculiarity  of  varus  is  the  displacement  of 
the.  remaining  bones  of  the  tarsus  inwardly 
to  the  extent  that  the  navicular  bone  quits 
the  astragalus,  often  touching  the  inter- 
nal malleolus,  with  which  it  frequently 
acquires  a  new  articulating  surface.  The 
cuneiform  and  cuboid  bones  accompany 
the  navicular.  Moreover,  in  severe 
cases  the  cuneiform,  cuboid,  and  meta- 
tarsals, with  the  phalanges,  are  drawn 
backwards,  limiting  the  space  of  the 
plantar  region. 

The  changes  of  bones  induced  by  im- 

['  Club-foot,  Wm.  Adams,  2d  edition,  p. 
149.] 

[2  Deutsche Zeitschrift  f.  Chir.,  9th  Bd.,  3d 
and  4th  Heft,  p.  329.] 
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Fig.  690. 


Severe  adult  congenital  Varus,  viewed  from  the  front  and  outer  side  :  a,  the  tibia,  cut  down  in  order  to  show 
the  relatively  posterior  situation  of  the  fibula  ;  6,  the  external  malleolus  ;  c,  the  fibula  ;  d,  the  posterior  ex- 
tremity of  the  os  calcis,  drawn  abnormally  inwards  ;  e,  the  astragalus,  unduly  prominent  on  the  dorsum  of  the 
foot ;  /,  the  navicular  bone  in  contact  with  the  internal  malleolus  ;  g,  the  cuboid,  its  proper  superior  surface 
applied  to  the  ground.  ^t 

proper  walking,  improper  pressure  and 
bearing  against  the  ground,  by  which  also 
sometimes  inflammation  and  ulceration  of 
soft  parts  are  occasioned,  do  not  properly 
belong  to  simple  uncomplicated  club-foot. 
Only  when  these  injuries  are  considerable 
do  they  affect  the  results  of  treatment. 

The  shortening  of  the  ligaments, 
fascia?,  and  integuments  on  the  posterior 
and  internal  aspects  of  the  member  may 
be  observed  when,  before  or  after  opera- 
tion, attempts  are  made  with  the  hand  to 
rectify  the  deformity.  In  severe  cases, 
much  resistance  to  cure  is  offered  by  the 
posterior  ligament  of  the  ankle,  the  del- 
toid, the  calcaneo-scaphoid,  the  superficial 
and  deep  plantar  ligaments.  The  share 
of  resistance  offered  by  the  deltoid,  for 
example,  is  well  shown  when  dissecting 
severe  infantile  varus.  After  removal  of 
the  superficial  textures  (integuments, 
fasciae,  muscles,  and  tendons),  much 
amelioration  of  shape  results ;  but  the 
ligaments  of  the  ankle  being  intact,  it  is 
observed  that  the  foot  still  retains  a  varus 
form.  But  when  the  deltoid  ligament  is 
severed,  and  the  navicular  bone  is  lib- 
erated, a  marked  facility  of  replacement  is 
evinced. 

The  general  direction  of  the  structures 
involved  in  the  distortion  is  much  altered. 
Thus,  the  leg-bones  are  inwardly  rotated 
from  the  knee-joint.  The  surgeon  should 
not  expect  to  find  the  tendons  occupying 
their  normal  relations.  Those  passing 
over  the  front  of  the  ankle-joint  are 
deflected  inwardly,  whilst  the  posterior 
tibial  tendon  appears  more  deeply  situa- 
ted, owing  to  the  incurvation,  and  to  the 
backward  dragging,  and  elevation  of  the 
anterior  part  of  the  foot. 


[The  dynamic  theory  of  the  causation 
of  club-foot,  is  one  which  latterly  has  been 
subjected  to  a  good  deal  of  criticism, 
chiefly  by  German  authorities.1 

It  may  be  said  that  the  greater  weight 
of  German  authority  on  this  subject  is 
in  favor  of  the  theory  that  ordinary  con- 
genital club-foot  is  due  to  abnormal  intra- 
uterine pressure  occurring  during  the 
earlier  months  of  pregnancy.  The  argu- 
ments to  support  this  view  are  based 
chiefly  upon  the  fact  that  dissections  of 
congenital  club-foot  give  evidence  of  a 
change  of  shape  in  the  bones  of  the  tarsus 
which  it  is  deemed  are  more  likely  to 
occur  from  unusual  pi'essure  than  from 
muscular  action  of  undeveloped  muscles. 
Kocher  believes  that  club-foot  is  the  result 
of  external  pressure  affecting  the  foot  as 
a  whole,  and  not  a  primary  change  in  a 
single  bone.  He  found  after  dissection 
that  all  the  joints  and  bones  of  the  tarsus 
of  congenital  club-foot  suffer  alteration  in 
form.  This  external  pressure  is  supposed 
to  begin  in  the  first  half  of  pregnancy 
before  the  formation  of  a  joint. 

It  is  undoubtedly  true  that  club-foot 
often  coexists  with  derangement  of  the 
nervous  centres,  as  in  acephalous  foetuses, 
etc.,  but  it  does  not  follow  that  the  latter 
must  be  regarded  as  a  cause  of  the  former, 
and  not  the  result  of  a  common  cause. 
That  certain  distortions  of  the  feet  may 
arise  from  a  spastic  condition  of  certain 
muscles  is  beyond  question,  but  it  cannot 
be  regarded  as  so  evident  that  the  ordi- 
nary talipes  varus  originating  early  in  ges- 
tation,  when   it   may  be   supposed   that 

[•  Kocher,  Deutsche  Zeitschrift  f.  Chir.,  Stll 
Bd.,  3d  and  4th  Heft,  p.  329.] 
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nervous  derangements  would  be  of  little 
influence,  must  necessarily  be  due  to  mus- 
cular spasm.  It  is  certainly  as  easy  to 
explain  the  fact  of  unilateral  deformity  on 
the  theory  of  pressure  as  upon  that  of 
central  nervous  derangement.  And  while 
it  is  true  that  amniotic  fluid  is  normally 
in  abundance  during  the  early  months  of 
gestation,  it  is  not  known  to  be  always  so. 
Acquired  club-foot  resembles  congenital 
club-foot  in  a  degree,  but  acquired  de- 
formity or  any  deformity  resulting  from 
muscular  spasm  bears  little  similarity  to 
severe  congenital  talipes  varus  in  a  limb 
not  used.  It  is  also  probable  that  ac- 
quired club-foot  following  infantile  para- 
lysis is  not  the  result  of  muscular  spasm 
and  the  direct  effect  of  a  disturbance  of 
the  muscular  balance,  but  rather  to  the 
action  of  gravity,  unusual  posture,  or 
abnormally  distributed  weight  upon  an 
enfeebled  limb.1  It  is  moreover  difficult 
to  explain  fully  on  the  supposition  of  the 
dynamic  theory  the  distortion  of  the 
whole  limb  seen  in  congenital  talipes 
varus  of  a  severe  type  (p.  334). 

Neither  theory  is  satisfactory,  and  for 
the  solution  of  the  question  we  must 
await  future  investigations.] 

Etiology  of  congenital  club-foot. — The  pri- 
mary cause  of  talipes  varus '  congenitus 
has  been  already  touched  upon,  p.  328. 
It  consists  in  an  alteration  of  the  dyna- 
mic properties  of  certain  muscles,  apt  to 
be  accompanied  or  followed  by  structural 
shortening,2  and  by  fibrous  and  adipose 
degeneration  of  them.3  Until  the  re- 
searches of  Kudolphi,  it  was  held  that 
club-foot,  as  well  as  other  distortions  and 
malformations,  were  the  consequence  of 
some  "occult  influences,"  lusus  naturae, 
maternal  imagination,  and  intra-uterine 
pressure.  An  occasional  effort  is  made  to 
revive  the  last  of  these  theories,  that  of 
intra-uterine  pressure.  It  has  been  else- 
where shown4  that  accidental. mechanical 
causes  do  sometimes  act  upon  the  fetus, 
giving  rise  to  easily  recognizable  condi- 
tions, e.  (/.,  fissures,  clefts,  intra-uterine 
fractures,  amputations  of  members  from 
constriction  hy  abnormal  bands  or  by  the 
umbilical  cord  ;  and  sometimes  the  co- 
operation of  pressure  by  the  uterine  walls 
and  pelvic  bones  may  be  surmised. 

The  arguments  in  favor  of  the  belief 
that  ordinary  congenital  club-foot  is 
caused  by  some  derangement  of  the  cere- 
brospinal centres  and  dependent  nerves, 
as  opposed  to  the  theory  of  its  dependence 
upon  pressure  of  the  walls  of  the  uterus, 
may  be  thus  stated  : — 


['  Volkmarm,  Klinische  Vortrage,  I.] 

2  Little,  loc.  cit. 

3  Cruveilhier,    Anat.    Pathologique ;    W. 
Adams,  Pathol.  Trans.,  loc.  cit. 

4  On  Deformities  of  the  Human  Frame,  pp. 
256-314. 


Club-foot  often  co-exists  with  evident 
derangement  of  the  nervous  centres,  as 
in  acephalous,  hemicephalous,  and  spina 
bifida  subjects. 

Club-foot  occasionally  co-exists  with  an 
analogous  distortion  of  the  upper  extrem- 
ity, club-hand,  in  which  the  muscles  con- 
tracted are  the  anatomical  analogues  of 
the  parts  contracted  in  the  lower  limbs. 
Now  if  it  be  admitted  that  the  external 
configuration  of  double  club-foot  may  sug- 
gest to  the  uuphysiological  and  unpatho- 
logical  observer  the  idea  of  one  of  the  feet 
having  overlapped  the  other  in  such  man- 
ner that  the  uterus,  supposing  the  liquor 
amnii  to  be  deficient,  has  compressed  the 
two  feet  into  the  form  in  which  we  see 
them,  this  explanation  does  not  apply  to 
the  club-hands,  which  bear  no  such  form 
as  can  be  reasonably  attributed  to  pres- 
sure of  the  uterine  walls.  Moreover,  club- 
foot often  exists  in  one  foot  only,  and  the 
uterine-pressure  theory  does  not  explain 
why  one  foot  escapes.  This  theory  is  still 
less  applicable  to  the  highest  grade  of 
club-foot,  in  which  the  great  toe  is  more 
approximated  to  the  inside  of  the  leg  than 
pressure  of  the  uterus  will  explain  ;  whilst 
the  opinion  of  undue  (spastic)  action  of 
the  muscles  before  the  articulating  ends 
of  bones  can  restrict  their  action,  affords 
an  intelligible  explanation. 

Club-foot  is  met  with  in  foetuses  before 
the  fourth  or  fifth  month  of  gestation,  at 
which  period  the  liquor  amnii  is  rela- 
tively so  large  as  to  exclude  the  idea  of 
uterine  pressure  consequent  upon  sup- 
posed deficiency  of  that  fluid. 

Congenital  club-foot  can  often  be  traced 
to  hereditary  influence,  sometimes  on  the 
father's  side,  sometimes  on  the  mother's 
side.  We  have  traced  it  on  the  paternal 
side  even  through  four  generations,  the 
male  infant,  the  father,  the  grandfather, 
and  the  great-grandfather.  If  it  can  be 
plausibly  maintained  that  club-foot  is  due 
to  the  influence  of  uterine  pressure,  de- 
ficiency of  liquor  amnii,  pressure  of  pel- 
vic bones,  and  its  repetition  thr.ough  suc- 
cessive generations,  this  influence  could 
only  be  propagated  through  the  female 
side.  We  cannot  admit  uterine  influence 
in  hereditary  propagation  of  varus  through 
an  uninterrupted  succession  of  male  pa- 
rents. 

A  comparison  of  club-foot  with  the  dis- 
tortions which  occur  after  birth,. unmis- 
takably from  diseases  of  the  nervous  sys- 
tem, tends  to  prove  that  congenital  and 
non-congenital  club-foot  spring  from  anal- 
ogous causes.  Distortion  after  birth,  from 
altered  innervation  of  muscles,  is  more 
common  in  the  lower  extremities,  and 
especially  in  the  feet,  than  in  any  other 
part  of  the  frame.  Club-foot  is  also  the 
most  common  distortion  before  birth. 
After  birth,  talipes  varus,  in  consequence 
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of  cerebrospinal  affection,  is  more  com- 
mon than  talipes  valgus ;  before  birth  also, 
varus  is  more  common  than  valgus.  After 
birth,  foot-deformity,  from  disease  of  the 
nervous  system,  attains  often  a  higher 
grade  on  the  left  than  on  the  right  side. 
This  is  equally  the  case  with  congenital 


club-foot.  Some  other  agency  than  acci- 
dental uterine  or  pelvic  pressure  is  re- 
quired to  account  for  these  analogies ; 
they  cannot  be  regarded  as  mere  coinci- 
dences. 

Grades  of  congenital  talipes  varus. — It  is 
convenient  for  practical  purposes  to  di- 


Congenital  infantile  Talipes  Varus,  of  medium  severity. 


vide  congenital  club-foot  into  three  de- 
grees of  severity  :  the  slightest,  that  in 
which  the  position  of  the  front  of  the  foot 
when  inverted  is  such  that    the  angle 

Fig.  692. 


Most  severe  grade  of  infantile  congenital  T.  Varus. 


formed  by  it  with  the  inside  of  the  leg  is 
greater  than  a  right  angle,  and  in  which 
the  contraction  is  so  moderate  that  the 
toes  can  easily  be  brought  temporarily 
by  the  hand  of  the  surgeon  into  a  straight 
line  with  the  leg,  and  the  heel  be  de- 
pressed to  the  natural  position.  The 
second  class  includes  those  in  which  the 
inversion  of  the  foot  and  elevation  of  the 
heel  appear  the  same  or  little  greater 
than  in  those  of  the  first  class,  but  in 
which  no  reasonable  effort  of  the  sur- 
geon's hands  will  temporarily  extinguish 
the  contraction  and  deformity.  The  third 
class  comprises  those  in  which  the  con- 
traction of  soft  parts  and  displacement  of 
hard  parts  reaches  the  highest  degree,  so 
that  the  inner  margin  of  the  foot  is  situ- 
ated at  an  acute  angle  with  the  inside  of 
the  leg,  sometimes  is  even  almost  in  con- 
tact with  it. 

Cases  of  the  first  and  second  grades 
may  be  respectively  converted  into  the 
second  and  third  grades  by  delay  in  the 
application  of  remedies,  and  by  the  effects 
of  improper  locomotion. 

[Scarpa,  believing  that  in  club-foot  no 
deformity  of  the  astragalus  was  to  be 
found,  except  such  as  would  be  developed 
by  the  persistence  of  the  deformity,  based 
his  idea  of  treatment  upon  this  fact ;  and 
tenotomy  was  necessarily  regarded  as  the 
chief  agent  in  effecting  a  cure.      The  in- 
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trocluction  of  tenotomy  was  certainly  a 
great  step  in  advance  in  the  treatment  of 
club-foot,  but  its  general  use  has  given 
rise  to  a  belief  that  proper  section  of  the 
tendons  with  means  to  restore  the  proper 
balance  of  the  muscles  sufficed  to  cure 
club-foot.  This  has  led  to  numerous  fail- 
ures, or  but  partial  successes,  and  even  to 
a  wholesale  denunciation  of  tenotomy. 

Club-foot  is  now  to  be  regarded  as  a 
distortion  brought  about  by  a  change  in 
almost  all  the  tissues  around  the  niedio- 
tarsal  joint,  and  a  change  in  the  shape  of 
the  astragalus.  Treatment  consists  not 
only  in  overcoming  the  shortening  of  the 
muscles,  ligaments,  fasciae,  etc.,  on  the 
contracted  side  of  the  member,  bringing 
the  bones  into  their  proper  position,  and 
strengthening  the  weakened  muscles — but 
also  in  preventing  relapse  until  the  shape 
of  the  astragalus  and  its  relation  to  the 
scaphoid  becomes  sufficiently  normal  to 
make  a  relapse  impossible.  This  is  clearly 
shown  by  a  dissection  t>f  Mr.  Adams  of 
the  foot  of  a  child  six  years  old.  Talipes 
equino- varus  had  been  successfully  treated 
by  Mr.  Lonsdale,  and  the  foot  had  been 
brought  into  nearly  a  normal  position. 
On  examination  after  death  it  was  found 
that  marked  obliquity  of  the  neck  of  the 
astragalus  still  remained.  As  the  growth 
of  bone  is  quite  rapid  in  the  .first  year  of 
life,  its  treatment  should  be  begun  as  early 
as  possible.  There  can  be  no  question  of 
the  advantages  of  tenotomy,  and  the  ob- 
jections urged  against  its  use1  do  not  seem 
well  grounded  ;  but  this  procedure  must 
be  regarded  as  a  means  to  aid  in  placing 
the  foot  in  a  normal  position,  but  not  as 
alone  capable  of  a  cure.] 

Treatment.  —  The  indications  are  to 
overcome  the  shortening  of  the  muscles, 
ligaments,  fascia?,  and  integuments  on  the 
contracted  side  of  the  member  ;  to  direct 
the  bones  into  their  proper  position ;  to 
educate  the  patient's  voluntary  use  of  the 
parts  ;  to  give  strength  to  the  muscles  and 
ligaments  on  the  elongated  side  of  the 
member,  and  to  combat  the  tendency  to 
relapse. 

A  few  slight  cases  may  from  the  day  of 
birth  almost  be  relinquished  to  the  rub- 
bings and  manipulations  of  the  nurse ; 
some  require  to  be  lightly  bandaged  on 
a  strip  of  tin  or  firmer  metal,  bent  to  a 
right  angle,  and  properly  padded  ;  others 
require  support  not  only  beneath  the  sole, 
and  against  the  back  of  the  leg,  as  when 
a  simple  bent  strip  of  metal  is'employed, 
but  need  lateral  support  or  pressure 
against  the  internal  margin  of  the  foot,  as 
by  the  application  of  a  tin  splint  devised 
by  the  author  (see  fig.  693).  In  the  use 
of  this  and  similar  contrivances  to  be 
found  at  the  different  surgical  instrument- 


ll  Barwell  on  Club-foot.] 


makers',  the  essential  point  consists  in 
applying  the  smallest  amount  of  pressure 
compatible  with  maintaining  the  appara- 
tus on  the  limb,  not  endeavoring  at  once 
either  to  force  the  part  straight  or  even  to 
make  the  tender  infantile  foot  accurately 

Fig.  693. 


fit  the  apparatus,  but  rather,  if  the  appa- 
ratus selected  admits  of  adaptation,  to 
adjust  it  to  the  foot  in  a  somewhat  im- 
proved position.  Practitioners  unac- 
quainted with  the  details  of  management 
of  these  cases  are  surprised  to  discover 
how  small  an  amount  of  pressure  suffices  in 
3'oung  infants  rapidly  to  improve  the  form 
and  flexibility.  The  splint  should  daily 
once,  or  oftener,  be  removed  to  ascertain 
that  undue  pressure  has  not  been  used,  to 
replace  it  when  loosened  by  the  move- 
ments of  the  child,  and  to  improve  the 
position  as  often  as  practicable.  No  un- 
necessary loss  of  time  should  be  permitted 
during  this  process,  as  at  first  the  foot 
rapidly  relapses  to  its  most  distorted  con- 
dition. 

[Mr.  Barwell  has  advocated  a  system  of 
the  treatment  of  club-foot  by  means  of 
artificial  "rubber  muscles,"  with  the  ob- 
ject of  supplying  the  strength  of  the 
weakened  muscles  by  rubber  cords  which 
are  arranged  as  far  as  possible  to  exert 
traction  in  the  direction  of  the.  normal 
muscles.  The  upper  attachment  of  the 
"rubber  muscle"  is  that  given  by  secur- 
ing it  to  a  plate  which  is  fastened  to  the 
limb  by  adhesive  plaster,  the  lower  attach- 
ment is  to  the  foot,  to  which  adhesive  plas- 
ter is  applied.1  It  is  perfectly  true  that 
congenital  club-foot  can  be  corrected  in 
this   way    without    having    recourse    to 

['  Barwell,  Club-foot ;  Sayre,  Club-foot.] 
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tenotomy,  and  it  js  also  true  that  tlie 
contraction  can  be  overcome  in  an  un- 
complicated case  of  club-foot  as  thoroughly 
in  this  way  as  by  tenotomy.  Tenotomy, 
however,  has  no  especial  disadvantages 
which  have  been  satisfactorily  demon- 
strated.] 

If  at  the  expiration  of  the  fourth  week 
distinct  contraction  of  the  tendons  remain 
perceptible  in  spite  of  assiduous  efforts  to 
overcome  the  deformity  by  manipulations, 
frictions,  and  steady  out  gentle  employ- 
ment of  splint  and  bandage,  or  if  benefit 
proportionate  to  the  attention^  bestowed 
be  not  realized,  or  if  the  case  unequivo- 
cally belongs  to  the  second  or  third  de- 
grees of  varus,  the  aid  of  tenotomy  will  be 
required  to  effect  restoration.     If  the  sur- 
geon should  entertain  doubt  whether  the 
time  for  operation  have  arrived,  he  may 
be  determined  by  the  observation  whether, 
on  holding  the  foot  in  the  normal  position, 
it  springs  vigorously  back  into  the  abnor- 
mal one  as  soon  as  the  pressure  of  the 
hands  is  removed.     In  unequivocal  cases 
of  the  second  and  third  degrees  he  <enay, 
in  most  cases,  decide  affirmatively  at  the 
moment  of  birth  on  the  absolute  neces- 
sity of  future  operation  ;  and  when  ope- 
ration is  indispensable,   the   earlier  the 
period  at  which  it  is  performed  the  better. 
Mr.  Stromeyer  Little  has  operated  within 
twenty-four  hours  after  birth  with  rapid 
and  permanent  success.     Our  practice  of 
late  years  has  been  to  operate  as  soon  as 
convenient  during   "the   month."     The 
surgeon,  when  deciding  on  the  necessity 
of  operation,  must  not  be  guided   solely 
by  the  external  configuration,  but  by  the 
amount  of  firm  resistance  opposed  to  re- 
storation, by  the  depth  of  the  furrows  ex- 
isting in  the  sole  and  behind  and  above 
the  heel,  and  by  the  degree  of  tension  of 
the  integuments  about  the  internal  mal- 
leolus.   .  The   deep  clefts   or  furrows  in 
question  denote  intensity  of  contraction 
of   muscles,   and    closer    adhesion    than 
usual  of  integuments  and  fasciae  to  the 
subjacent     soft     structures    and    bones. 
They  probably  denote  also  that  the   de- 
formity dates  from  an  early  period  of  ute- 
rine existence.     Even  atrophy,  the  usual 
concomitant  of  contractions  of  long  dura- 
tion, is  already  present  in  severe  elub-foot 
of  new-born  children,  and  is  a  measure  of 
the  length  of  time  the  muscles  have  been 
contracted    and     exposed    to    structural 
shortening  and  possible  degeneration. 

Nature  of  the  operation. — The  essential 
character  of  congenital  talipes  varus  being 
a  state  of  abnormal  elevation  of  the  heel, 
'  and  inversion  of  the  front  part  of  the  foot 
by  undue  muscular  contraction,  the  ope- 
rative interference  required  consists  of  the 
division  of  the  tendons  of  those  muscles 
which  are  mainly,  if  not  exclusively,  con- 
cerned in  the  production  of  the  deformity, 


viz.  the  tendons  of  the  anterior  and  pos- 
terior tibials,  and  the  tendo  Achillis.     In 
average  cases  these  three  tendons  may  be 
divided  at  one  operation.     In  severer  cases 
the     operation     should      invariably    be 
divided  into   two  parts,  the  first  consist- 
ing of   the   section   of  those    structures 
which    contribute  to  the   inversion— the 
tibiales  tendons  ;  and  where  the  sole   is 
much  contracted  with   a  strong  promi- 
nent band  felt  at  the  inner  edge  of  the 
plantar  fascia,  that  band  may  be  included 
in  this   portion   of  the   operation.     The 
division  of  the  plantar  textures  and  elon- 
gation of  the  sole  may  in  severe  cases  ad- 
vantageously precede  the  section  of  other 
structures.      The   tendo  Achillis  may  in 
such   cases   be  severed   in  three  or  four 
weeks  ;    in    adults,    two  or  four  months 
later  ;  the  inversion  having,  in  the  inter- 
val, been  overcome.     The  value  of  this 
proceeding,    first    recommended    by   the 
author,1   consists  in  the  os  calcis,  when 
the  tendo  Achillis  is  left  intact,  offering  a 
jjomi    d'apjnn,   or  resisting  point,   from 
which  the  surgeon,  during  the  mechanical 
after-treatment,  is  enabled  to  stretch  out 
and  unfold  the  contracted  involuted  sole. 
If  this  division  of  the  operation  into  two 
or  three  parts  is  not  observed   in   bad 
cases,    incomplete  recovery   may  result, 
the  sole  remain  contracted,  and  the  indi- 
vidual walk  undury  on  the  heel,  the  range 
of  motion  of  the  point  of  the  foot  being 
deficient — in  short,  a   secondary   talipes 
calcaneus  be  produced.     This   secondary 
deformity  is  always  overcome  with  diffi- 
culty, sometimes  it  is  irremovable. 

In  a  few  adolescent  and  neglected  adult 
cases  of  congenital  equinus  and  varus, 
even  the  peronei  may  need  division,  these 
muscles  having  become,  from  protracted 
duration  of  the  deformity,  tensely  con- 
tracted and  considerabW  shortened. 

The  following  is  the  mode  of  dividing 
some  of  these  tendons,  and  the  instruments 
which  we  have  introduced  as  the  most  ap- 
propriate for  the  purpose.  The  operation 
is  more  quickly  and  more  conveniently 
done  by  taking  the  three  tendons  in  the 
following  order,  viz.,  the  posterior  tibial, 
the  anterior  tibial,  and  the  tendo- Achillis. 
Section  of  the  posterior  tibial  is  best  per- 
formed by  placing  the  child  on  a  table  of 
convenient  height,  on  its  back,  inclined 
towards  the  limb  to  be  operated  on.  This 
should  be  thoroughly  rotated  outwardly, 
resting  upon  its  outer  side,  whilst  a  confl 
petenf  nurse  holds  the  child's  bonds  and 
the  opposite  leg  out  of  the  way  of  the  sur- 
eeon.  An  assistant,  having  a  small  dos- 
sil of  lint,  a  bandage,  and  the  necessaM 
knives  within  reach,  takes  his  place  by  (lie 
side  of  the  patient,  and  holds  the  thigh 
and  knee  of  the  limb  to  be  operated  on 
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with  one  hand,  being  prepared  with  the 
other  to  hold  firmly  or  adduet  the  foot,  as 
may  be  required.  The  operator,  when 
about  to  sever  the  left  posterior  tibial, 
seats  himself  in  front,  takes  the  foot  in 
his  left  hand,  and  endeavors  to  feel  the 
slight  prominence  of  the  posterior  tibial 
tendon  with  the  left  thumb  ;  during  the 
time  he  either  abducts  the  foot  with  the 
right,  to  put  the  tendon  on  the  stretch, 
or  takes  advantage,  during  the  sponta- 
neous movements  of  the  infant,  to  ob- 
serve where  the  tendon  is  drawn  into  pal- 
pable relief. 

When,  however,  the  surgeon  cannot 
feel  the  tendon,  it  is  practically  quite  suf- 
ficient to  make  out  the  inner  edge  of  the 
tibia,  about  a  finger's  breadth  above  the 
lower  end  of  the  inner  malleolus ;  or 
should  there  be  any  difficulty  in  defining 
this  ridge  of  bone  in  consequence  of  the 
fatness  of  the  limb,  the  careful  insertion 
of  the  knife  exactly  midway  between  the  an- 
terior and  posterior  borders  of  the  leg,  on 
its  inner  aspect,  will  be  an  exact  guide  to 
the  position  of  the  tendon,  not  forgetting, 
as  anatomy  teaches  us,  that  an  incision 
made  a  little  in  front  of  this  line  might 
wound  the  internal  saphena  vein  and 
nerve  :  and  if  made  behind  it,  would  run 
the  risk  of  dividing  the  flexor  communis 
digitorum  instead  of  the  tibialis  posticus  ; 
or  the  knife  might  even  pass  posterior  to 
the  former  tendon,  and,  if  carried  deep 
enough,  might  wound  the  artery  and 
nerve  without  touching  any  tendon  what- 
ever. 

Having  thus  determined  the  situation 
of  the  posterior  tibial  by  one  or  all  of 
these  methods,  a  sharp-pointed  knife  is 
passed  through  the  skin  at  about  a  fin- 
ger's breadth  above  the  inner  malleolus, 
according  to  the  age  of  the  child.  It 
must  be  made  to  penetrate  steadily  down, 
perpendicularly  to  the  surface,  to  a  depth 
varying  from  a  quarter  to  half  an  inch. 
In  doing  this,  it  is  necessaiy'to  be  quite 
sure  of  sufficiently  opening  the  fascia  cov- 
ering the  posterior  tibial  and  common 
flexor  tendons;  otherwise,  when  the  probe- 
pointed  knife  is  passed  in  (as  will  be  de- 
scribed in  the  next  stage  of  the  opera- 
tion), it  may  either  hitch  against  this 
dense  unyielding  structure,  or  glide  over 
its  surface  behind  the  deep  layer  of  mus- 
cles, instead  of  passing  through  the  open- 
ing in  front  of  them. 

In  order,  therefore,  to  accomplish  the 

free  division  of  this  fascia  of  the  leg  close 

i  to  its  insertion  into  the  edge  of  the  tibia, 

i  and  likewise  the  proper  sheath  of  the 

posterior  tibial  tendon  beneath,  the  sharp- 

i  pointed  knife  should  be  passed   to  the 

depth  above   recommended ;   the  handle 

i  must  then  be  elevated  so  as  to  depress 

the  point  of  the  blade  ;  that  is  to  say,  the 

instrument  should  be  used  as  a  delicate 


lever,  the  centre  of  motion  being  the  skin, 
which  may  be  pressed  upon  gently  by  the 
back  of  the  knife  ;  and  in  this  way  an 
opening  of  the  requisite  size  can  be  made 
in  the  fascia  at  the  bottom  of  the  wound, 
without  enlarging  the  external  aperture. 

Having  thus  far  accomplished  the  ope- 
ration, the  sharp-pointed  knife  is  with- 
drawn, and  a  probe-pointed  one  is  to  be 
passed  into  the  puncture  through  the 
skin,  superficial  fascia,  layer  of  adipose 
tissue,  deep  fascia,  and  lastly  the  proper 
sheath  of  the  tendon,  and  be  now  inserted 
a  little  further  in,  so  as  to  get  well  be- 
tween the  posterior  tibial  and  the  tibia. 
When  satisfied  from  the  sensation  com- 
municated to  the  knife  that  the  bone  is  on 
one  side  and  the  tendon  on  the  other,  all 
that  remains  to  be  done  is  to  turn  the  edge 
towards  the  tendon,  giving  the  knife  a 
slight  cutting  motion,  while  at  the  same 
time  the  assistant  firmly  abducts  and  de- 
presses the  inner  border  of  the  foot.1 

A  distinct  sensation  of  something  hav- 
ing suddenly  yielded  can  be  perceived  at 
the  time  of  the  division  of  the  tendon  ; 
but  if  the  case  should  have  been  pre- 
viously operated  on,  this  feeling  may  be 
very  slight,  in  consequence  of  the  adhe- 
sions existing  between  the  original  wound 
of  the  tendon  and  the  adjacent  parts. 

As  soon  as  this  peculiar  jerk  is  detect- 
ed by  the  assistant,  he  should  immediately 
relax  the  foot,  and  apply  a  dossil  of  lint 
over  the  wound,  holding  it  there  with  the 
fore-finger  during  the  division  of  any 
other  tendons.  If,  as  has  happened,  the 
artery  is  supposed  to  be  cut,  either  from 
the  escape  of  florid  blood  or  from  the 
blanched  appearance  and  reduced  tem- 
perature of  the  foot,  it  will  only  be  neces- 
sary to  apply  instantly  a  graduated  com- 
press, and  to  roll  firmly  a  bandage  upon 
the  foot  and  ankle.  Tbis,  however,  may 
require  to  be  loosened  if  the  color  of  the 
toes  shows  any  indication  of  strangula- 
tion. If  the  operator  is  not  ambidexter, 
he  will  find,  in  the  operation  for  dividing 
the  posterior  tibial  tendon  of  the  right 
limb,  that  he  had  better  stand  on  the  left 
side  of  the  patient  with  his  back  to  the 
patient's  face,  whilst  the  assistant  sits 
down  in  front,  and  holds  the  thigh  with 
one  hand  while  he  steadies  the  toes  with 
the  other. 

Taking,  then,  the  mesial  line  of  the 
inner  aspect  of  the  leg  at  about  three- 
quarters  of  an  inch  above  the  inner  mal- 
leolus as  the  true  position  of  the  tendon, 
the  sharp-pointed  knife  is  to  be  inserted 
perpendicularly,  with  its  back  towards  the 
sole  of  the  foot.      It  is  thus  made  to  di- 

1  We  have  seen  more  than  one  straight 
sharp-pointed  bistouri  cache  used  instead  of 
two  separate  knives.  The  best  of  these  was 
in  the  hands  of  Dr.  Diok. 
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vide  the  skin  and  deep  fascia  in  the  same 
way  as  was  explained  when  cutting  the 
left  posterior  tibial  tendon.  After  this 
instrument  is  withdrawn,  the  probe- 
pointed  kuife  may  now  be  used  to  finish 
the  operation,  which  in  all  other  respects 
agrees  with  the  section  of  the  correspond- 
ing tendon  on  the  opposite  side  of  the 
body.  The  long  flexor  of  the  toes,  owing 
to  its  proximity,  is  often  partially  or 
wholly  severed  at  this  operation  on  the 
posterior  tibial. 

Weis  and  Velpeau  divide  the  posterior 
tibial  tendon  at  its  insertion  into  the  na- 
vicular bone,  the  knife  being  inserted  so 
as  to  meet  the  tendon  about  an  inch  (in 
the  adult)  below  and  in  front  of  the  inner 
malleolus.  This  plan  is  inapplicable  to 
infants.  In  adolescents  and  adults  this 
tendon  is  usually  so  prominent  to  the  eye 
and  touch  above  and  behind  the  internal 
malleolus,  that  it  is  an  easy  matter  to 
sever  it  by  inserting  the  point  of  a  narrow 
straight  scalpel  at  the  posterior  edge  of  the 
tendon,  directing  it  forwards  between  the 
tendon  and  tibia,  so  as  to  divide  iW'ith- 
out  risk  of  injury  to  the  posterior  tibial 
artery  or  the  internal  saphena  vein.  It  is 
unnecessary  to  give  particular  directions 
for  division  of  the  plantar  fascia  when 
needed,  those  given  respecting  operations 
on  other  tendons  being  amply  sufficient. 
The  direction  of  the  knife  should  be  from 
without  inwards,  i.  e.,  from  the  external 
margin  of  the  foot  towards  the  internal 
margin. 

The  division  of  the  anterior  tibial  ten- 
don in  talipes  varus  should  follow  the  sec- 
tion of  the  posterior  tibial ;  the  patient 
being  in  the  same  position,  and  the  assist- 
ant still  holding  the  limb,  and  pressing  his 
finger  upon  the  lint  covering  the  puncture 
already  made  above  the  ankle.  The  ope- 
rator should  feel  for  the  most  prominent 
part  of  the  tendon  over  the  joint,  some- 
what nearer  the  malleolus  than  in  the 
normal  foot,  and  insert  a  sharp-pointed 
knife,  with  its  flat  surface  towards  the 
outer  edge  of  the  tendon  ;  and  having 
passed  it  well  beneath,  he  should  turn  the 
sharp  edge  towards  the  tendon,  whilst  the 
fore-finger  of  the  left  hand  is  pressed 
gently  over  the  part,  to  warn  him  of  the 
approach  of  the  knife  to  the  surface.  The 
assistant,  who  has  been  steadily  abducting 
the  foot  during  the  opei'ation,  gradually 
relaxes  his  endeavors  as  he  feels  the  ten- 
don yield  ;  and  as  soon  as  he  perceives 
the  distinct  snap  which  is  the  result  of  its 
complete  division,  he  should  immediately 
relax  his  hold,  and  apply  a  small  dossil  of 
lint  over  the  puncture. 

Division  of  the  tendo  Achillis  is  accom- 
plished after  turning  the  infant  over  on 
the  abdomen.  Whilst  an  assistant  en- 
deavors to  bend  the  ankle,  the  surgeon 
introduces    a    small    straight    tenotome 


through  the  integuments  from  behind  for- 
wards at  the  side  of  the  tendon.  As  soon 
as  the  point  of  the  instrument  is  judged 
to  have  reached  the  anterior  surface  of 
the  tendon,  it  is  passed  in  front  of  it ;  the 
cutting  edge  is  then  directed  to  the  ten- 
don, severing  the  tense  cord  by  one  or  two 
movements  of  the  blade  against  it,  and 
without  wounding  the  integuments,  ex- 
cept by  the  puncture  of  entry.  The  as- 
sistant should  carefully  relax  the  pressure 
he  ma}r  be  exercising  upon  the  foot  in 
proportion  as  he  feels  the  part  is  cut 
through. 

These  operations,  when  properly  done, 
occupy  not  more  than  a  few  seconds  each, 
and  are  usually  absolutely  bloodless. 
Much  has  been  written  concerning  the 
danger  of  wounding  the  posterior  tibial 
artery.  I  have  only  once  witnessed  any 
trouble  from  the  circumstance.  This  ac- 
cident occurred  to  a  former  colleague. 
Ligature  of  the  vessel  on  account  of  a 
small  filbert-sized  aneurism  was  required 
the  third  week  after  the  operation.  In 
that  instance  the  wound  in  the  vessel 
would  have  probably  healed  without 
aneurism  if  the  surgeon  had  not  too  soon 
after  the  accident  incautiously  removed 
the  bandage  and  abducted  the  foot.  When 
injury  of  the  vessel  is  suspected  or  known 
to  have  occurred,  the  removal  of  the 
bandage  and  commencement  of  the  me- 
chanical after-treatment  should  be  delayed 
three  weeks. 

A  pasteboard  or  soft  metal  splint,  pre- 
viously moulded  to  the  form  of  the  con- 
tracted part,  should  be  employed  imme- 
diately after  the  operation,  to  ensure 
quiet,  and  favor  healing  of  the  punctures. 

Apparatus  required  after  operation.  — 
The  metal  splints  already  recommended 
for  cases  relievable  without  operation  are 
equally  applicable  after  division  of  ten- 
dons. Three  days  after  operation,  one  of 
these  splints,  not  much  straighter  than 
the  affected  foot,  should  be  selected,  or  if 
a  splint  capable  of  being  adjusted  by  a 
screw  be  used  (fig.  693),  it  should  be  set 
at  an  angle  or  in  a  direction  that  the  child 
will  bear  without  complaint.  In  infants 
above  the  age  of  two  or  three  months,  a 
more  elaborate  and  effective  apparatus 
may  be  employed,  when  the  pecuniary 
circumstances  of  the  parents  permit  it. 
The  woodcut,  fig.  694,  represents  the 
lighest,  the  most  effective,  and  the  most 
inexpensive  of  the  more  elaborate  appa- 
ratus constructed  for  the  purpose.  The 
perpendicular  lever  and  the  toe-spring 
are  derived  from  Scarpa's  shoe  ;  but  as 
Scarpa's  apparatus  contains  no  contrivance 
for  depressing  the  heel,  but  relies  simply  on 
the  effect  of  the  weight  of  the  body  acting 
during  locomotion,  the  author  has  intro- 
duced the  movable  thumb-screw,  capable 
of  being  inserted  into  any  required  hole  l 
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of  the  quadrant  shown  as  above.  This  is 
an  improvement  upon  the  male  and  female 
screw,and  the  double  acting  ratchet-screws 
often  used  for  the  purpose.  The  simple 
arrangement  of  a  movable  thumb-screw 


has,  in  addition  to  lightness,  the  advan- 
tage of  permitting  mobility  of  the  ankle 
in   the   direction  of  bending — a  circum- 
stance of  much  importance. 
Cases  of  the  first  grade  of  infantile  de- 


Fig.  694. 


Dr.  Little's  Shoe  for  varus  of  left  foot: — a,  strap  to  be  attached  to  the  buckle  b,  intended  to  moderate 
the  action  of  the  lever-spring  c  ;  d,  two  straps  which  start  from  within  the  heel-piece  on  the  outer  side  of  the 
foot  near  the  sole-piece,  and  are  intended  to  be  secured  to  buckles  on  the  opposite  side  of  the  instrument,  for 
the  purpose  of  holding  the  posterior  part  of  the  foot  firmly  against  the  inside  of  the  shoe,  whilst  the  strap  e, 
and  short  spring  to  which  it  is  attached,  draw  the  front  of  the  foot  outwardly.  The  convalescent  may  take 
exercise  in  this  apparatus. 


fortuity  are  usually  rectified  in  two  or 
three  weeks,  those  of  the  second  grade  in 
about  four  weeks,  and  those  of  the  high- 
est grade,  the  operation  and  the  mechani- 
cal treatment  having  been  divided  into 
two  or  three  stages,  within  two  or  three 
months.  The  treatment  of'  adolescents 
and  adults  varies  from  two  to  twelve 
months. 

Belapse  not  rarely  occurs  after'  the  most 
complete  flexion  and  abduction  has  been 
obtained.  It  takes  place  insensibly,  at 
all  ages,  especially  when  growth  is  most 
rapid,  and  is  due  to  too  early  discontinu- 
ance of  instruments,  and  to  neglect  of 
manipulations,  and  of  passive  and  active 
exercises.  The  worst  so-called,  relapse? 
result  from  previous  incompleteness  of 
operation  or  of  restoration.  No  case 
should  be  considered  finally  cured  until 
the  mental  development  of  the  patient  is 
sufficiently  advanced  for  him  to  take  an 
interest  in  his  cure,  and  to  be  able  volun- 
tarily to  hold  the  part  in  a  perfect  posi- 
tion, and  perform  the  natural  movements 
of  it.  In  relapsed  cases  repetition  of  ten- 
otomy is  not  commonly  required.  Often 
the  tendons  will  be  found  of  ample  length; 


sometimes  the  diminutive  belly  of  the 
gastrocnemius,  for  example,  wasted 
through  want  of  the  stimulus  of  ade- 
quate alternate  flexion  and  extension — 
i.e.,  proper  exercise  —  being  shortened 
and  drawn  up  towards  the  popliteal  re- 
gion. A  common  cause  of  relapse  is 
doubtless  the  previous  insufficient  cura- 
tive elongation  of  the  fasciae,  ligaments, 
and  muscles  situated  on  the  contracted 
side  of  the  member,  and  is  favored  by  the 
corresponding  relaxation  and  weakness  of 
structures  on  the  opposite  side.  Continu- 
ous gentle  re-application  of  the  extending 
apparatus,  aided,  as  soon  as  flexion  to  the 
right  angle  is  reached,  by  exercise  with  a 
wedge  of  cork  beneath  the  front  of  the 
sole,  suffices  to  restore  these  cases,  usually 
within  a  few  weeks — i.  e.,  within  the  pe- 
riod the  patient  would  have  been  required 
to  lie  up  if  tenotomy  had  been  repeated. 
It  is  satisfactory  to  be  able,  not  only  to 
spare  the  patient  and  friends  the  concern 
incidental  to  any  operation,  but  to  be  able 
to  avert,  by  mechanical  means  only,  with- 
out loss  of  time,  the  discredit  which  at- 
taches to  the  repetition  of  the  operation. 
In  the  treatment  of  relapsed  adoles- 
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cents,  an  apparatus  that  will  bear  the 
risks  of  walking  exercise,  and  at  the  same 
time  favor  mobility  of  the  ankle-joint  in 
the  required  direction,  is  afforded  by  fig. 
695. 


After  operation  for  club-foot,  even  in 
infants,  continuous  application  of  splints 
or  other  apparatus  is  required  for  four  or 
five  weeks  ;  in  older  children,  for  two  or 
three  months.     The  less  severe  the  case. 


Fie.  695. 


Dr.  Little's  double-hinged  upright  Shoe  for  severe  rigid  Varus  of  left  foot :  a.  stiff  upright,  hinged  in  two 
places,  which  when  applied  to  the  leg  adapts  itself  to  any  degree  of  deformity  ;  6,  a  spring  curved  outwardly, 
which  when  brought  into  contact  with  a  can  be  then  secured  by  means  of  a  swivel-stud  ;  d  d,  two  straps  for 
purposes  similar  to  straps  d,  in  last  figure  ;  e,  moderating-strap,  to  be  secured  to/,  as  required.  If  the  act 
ot  bringing  the  spring  h  into  contact  with  a  should  occasion  too  much  strain,  6  can  be  fastened  at  any  required 
distance  from  a,  by  means  of  a  tape.  In  the  application  of  a  varus  shoe,  success  depends  much  upon  the 
nicety  with  which  the  shoe  is  applied  to  the  sole-plate  of  the  apparatus,  and  upon  careful  adjustment  of  the 
power  employed.  The  foot-part  of  the  shoe  should  be  properly  applied  before  the  upright  lever  is  secured. 
The  moderating-strap  is  the  last  to  be  fastened. 


the  more  often  the  apparatus  may  be  re- 
moved for  cleanliness,  and  to  examine 
lest  undue  pressure  is  employed.  It  is 
the.  boast  of  successful  treatment  of  club- 
foot to  be  able  to  accomplish  this  result 
without  a  single  excoriation.  The  sur- 
geon should  watch  that,  in  his  efforts  to 
depress  the  heel  and  abduct  the  foot,  the 
part  be  not  too  long  maintained  in  one 
position,  to  the  extent  that  the  power  of 
lowering  the  toes  and  of  inverting  the 
foot  is  lost  •,  or,  in  other  words,  a  valgus 
be  engendered  in  exchange  for  the  varus. 
This  secondary  valgus  has  been  attributed 
to  the  non-union  of  the  severed  posterior 
tibial  tendon.  It  is  really  due  to  too  long- 
continued  retention  of  the  foot  in  an  ab- 
ducting apparatus.  We  have  witnessed 
it  in  children  born  with  varus,  who  had 
been  treated  without  operation.  Its  pro- 
duction  is  favored  by  the  same  constitu- 


tional debility  which  produces  spurious 
valgus,  or  fiat-foot,  in  rapidly -growing 
children,  who  have  previously  had  perfect 
feet. 

Instrumental  treatment  is  further  re- 
quired during  at  least  a  portion  of  each 
twenty-four  hours,  until  the  individual  is 
enabled  to  plant  the  entire  sole  evenly 
and  properly  upon  the  ground,  to  thor- 
oughly flex  and  extend  the  part  at  will, 
and  habitually,  when  walking  properly, 
to  evert  the  toes.  In  numerous  cases  a 
child  requires  no  apparatus  after  the  age 
of  five  or  six  months;  but  the  majority 
need  some  instrumental  aid,  such  as  lega 
irons,  to  evert  the  entire  extremity  until 
the  intelligence  is  sufficiently  awakened — 
say,  until  the  age  of  three  years.  The 
maintenance  of  the  "cure"  depends,  as 
in  all  diseases,  greatly,  if  not  mainly, 
upon  the  individual  or  his  natural  guar- 
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dian.  We  have  had  cases  under  observa- 
tion off  and  on  from  infancy  to  puberty, 
owing  to  successive  relapses,  which  have 
more  commonly  occurred  abroad  or  in  the 
colonies.  We  have  witnessed  examples 
of  adults  returning  to  be  re-operated  on, 

Fig.  696. 


who  have  been  successfully  referred  to 
their  own  efforts,  with  a  few  instructions 
as  to  mechanical  attention. 

[Surgeons  are  divided  in  their  opinions 
as  to  the  advisability  of  delaying  replace- 
ment after  tenotomy.     English  authori- 

Fiff.  697. 


Barwell's  appliances  for  club-foot. 


ties  have  followed  the  teachings  of  Del- 
pech  and  Stromeyer,  and  do  not  favor 
immediate  extension.  In  this  they  are 
supported  by  many  American  surgeons, 
but  opposed  by  Mr.  Syme,  of  Edinburgh, 
Dr.  Gross,  of  Philadelphia,  and  Dr.  Sayre, 
of  jSTcw  York.1  Dr.  Buckminster  Brown, 
of  Boston,  expresses  himself  strongly  in 
favor  of  immediate  extension  in  non-par- 
alytic congenital  varus,  arguing  that  no 


risk  is  run  in  extending  immediately,  as 
over-extension  is  prevented  by  the  con- 
traction of  the  ligaments  and  fascise. 
After  an  extensive  experience,  he  reports 
that  he  has  never  met  with  any  bad  re- 
sults from  such  a  practice.1  This  is  also 
the  practice  of  some  German  surgeons.2] 
After  tenotomy  no  replacement  of  the 
part  should  be  attempted  until  after  the 
puncture  has  cicatrized.     Much  has  been 


Fig.  698. 


Fig.  699. 


Fig.  700. 


Fig.  701. 


Gross's  club-foot  shoe. 


Sayre's  club-foot  shoe. 


Shaffer's  lateral  splint 
for  club-foot. 


Shaffer's    lateral 
splint  applied. 


written  respecting  the  propriety  of  imme- 
diate replacement.  It  is  unnecessary  in 
•slight  cases,  and  impossible  in  severe 
ones.  In  slight  cases,  nothing  is  gained 
Jy  it ;  for  if  the  position  may  be  imme- 
diately rectified,  the  part  cannot  be  im- 
mediately used.     The  limb  should  there- 

['  Club-foot,  New  York,  1873,  p.  38.] 


fore    be    gradually  replaced    while    the 
tendon  is  consolidating  itself. 

The  influence,  in  interfering  with  union, 
of  too-considerable  and  too  early  separa- 

['  Boston  Medical  and  Surgical  Journal, 
Nov.  20,  1S79.] 

[2  Kocher,  Deutsche  Zeitsch rift  f.  Chir.,  9th 
Bd.,  3d  and  4th  Heft,  p.  329.] 
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tion  of  the  ends  of  a  severed  tendon,  and 
especially  of  frequent  motion,  as  in  walk- 
ing, is  incontestable.  Experiments  upon 
animals  have  proved  that  considerable 
lengths  of  tendon  may  be  excised,  and 
union  nevertheless  ensue  ;  but  the  knowl- 
edge possessed  of  the  great  extent  of  the 
powers  of  the  economy  is  an  insufficient 
reason  for  neglect  of  those  rules  of  cau- 
tion which  experience  dictates.     The  im- 


Fig.  702 


mediate  separation  of  a  severed  tendon 
to  too  great  an  extent  should  be  avoided. 
Half  or  three-quarters  of  an  inch  may  be 
safely  borne,  although  as  a  rule  gradual 
separation  is  preferable.  The  condition 
of  a  severed  tendon  approaches  that  of  a 
fractured  bone ;  too  great  separation  of 
the  severed  ends,  depression  of  tempera- 
ture sufficient  to  suspend  active  arterial 
circulation,  too  early  movement  of  the 


Fig.  703. 


Fig.  704. 


Shaffer's  extension-shoe  for  club-foot. 


parts,  and  inherent  vice  of  constitution, 
may  cause  tendon,  like  bone,  to  remain 
ununited. 

Stromeyer  has  suggested,  that  previous- 
ly to  operation  the  patient  should  be  ac- 
customed to  wear  the  replacing  instru- 
ment. This  plan  is  desirable  when  the 
practitioner  is  unfamiliar  with  the  treat- 
ment of  deformities  ;  for  he  thereby  be- 
comes versed  in  the  action  and  mode  of 
application  of  the  apparatus,  and  is  ren- 


dei-ed  certain  beforehand  of  the  appro- 
priateness of  the  contrivance. 

[A  great  variety  of  appliances  have  been 
devised  for  the  treatment  of  club-foot, 
and  recommended  by  different  surgeons 
as  successful  in  their  experience.  A  de- 
tailed description  of  these  is  impossible  in 
this  article ;  their  nature,  however,  will 
be  seen  by  the  accompanying  illustra- 
tions. 

It  may  be  said,  however,  that  whatever 


Fig.  706. 


Fig.  707. 


Modification  of  Shaffer's  extension- 
shoe. 


Correction  apparatus  for  various 
forms  of  club-foot. 


Club-foot  shoe  for 
night  use. 
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appliance  may  be  used,  the  success  of 
treatment  will  depend  upon  the  thorough- 
ness with  which  it  is  applied. 


709. 


Fig.  70S.     Mode  of  stretching  the  foot  in  talipes  varus 
l>y  strapping  (Bryant). 

Fig.  709.     Splint  for  talipes  (Bryant). 


Mr.  Davies-Colley's  splint  for  talipes  equino-varns 
(Bryant). 

The  treatment  of  club-foot  by  means  of 
a  plaster-of-Paris  bandage  has  been  re- 
cently again  brought  to  notice,  and  is 
useful  for  a  class  of  patients  too  poor  or 
to  careless  to  attend  to  the  detail  needed 
in  the  application  of  apparatus. 

In  such  cases,  excellent  results  in  cor- 
recting the  deformity  can  be  brought  about 
by  plaster  bandages,  frequently  renewed. 

After  tenotomy  has  been  performed, 
which  should  be  done,  except  in  the 
slightest  cases,  the  foot  should  be  ban- 
daged with  a  soft  bandage,  and  the  foot 
brought  into  position  as  far  as  possible  and 
held  during  the  application  of  the  bandage 
by  means  of  loops  of  adhesive  plaster, 
held  by  an  assistant,  one  being  placed 
over  the  toes  and  pulled  outward,  and 
the  second  over  the  instep  and  pulled  in- 
ward. "When  it  is  necessary  to  correct  the 
equinus  position,  and  to  rotate  the  ante- 
rior part  of  the  foot,  it  is  necessary  for 
the  toes  to  be  held  in  the  proper  position 
while  the  plaster  bandage  is  applied. 
The  bandage  should  be  renewed  in  a  few 
i  days  in  order  to  farther  correct  the  deform- 
ity, and  to  prevent  the  formation  of 
.chafes.  The  danger  of  this  latter  is  less  ! 
:than  would  be  imagined,  if  the  bandages 
>are  applied  with  care,  and  by  one  who  is 
i  skilled  in  such  procedures.   But  little  more 


time  need  be  expended  than  is  frequently 
necessary  for  the  proper  adj  ustment  of  club- 
foot shoes.  The  bandages  can  be  removed 
and  reapplied  daily,  or  frequently  can  be 
left  untouched  for  a  fortnight.  The  fre- 
quency of  renewal  should  depend  upon 
the  need  of  increased  correction  of  the 
deformity,  and  the  amount  previously 
gained. 

The  advantages  of  this  method  are 
that  it  is  inexpensive  and  fixed,  and  also 
free  from  discomfort  to  the  patient,  the 
bandages  being  as  a  rule  less  uncomfort- 
able than  a  Scarpa's  shoe  frequently  is. 

The  chief  disadvantage  is  the  clumsi- 
ness of  the  appliance.1] 

"With  reference  to  the  choice  of  the  ap- 
paratus, Stromeyer  has  rightly  remarked, 
that  every  practitioner  will  select  that  of 
which  he  best  understands  the  action  and 
mode  of  application.  This  sagacious  ob- 
servation explains  also  one  cause  of  the 
zeal  with  which  each  writer  advocates  his 
particular  appliance. 

It  cannot  be  too  strongly  insisted  upon, 
that  in  a  large  number  of  deformities, 
whether  treated  with  or  without  opera- 
tion, expensive  instruments  are  unneces- 
sary. More  depends  upon  the  tact,  pa- 
tience, and  perseverance  of  the  practi- 
tioner than  upon  the  particular  apparatus 
employed.  Common  roller  bandages, 
with  or  without  starch  and  plaster-of- 
Paris,  tin,  wood,  or  gutta-percha  splints, 
aided  by  manipulations,  may,  in  ingeni- 
ous hands,  supply  the  place  of  the  most 
elaborate  contrivances. 

It  may  sometimes  happen  that  no  in- 
strument is  available,  and  the  after-treat- 
ment may  require  to  be  conducted  entirely 
by  manipulations.  Thus  an  adolescent 
case  of  double  congenital  varus  was  ad- 
mitted into  the  London  Hospital,  under 
the  care  of  Mr.  Critchett,  presenting  large 
ulcers  with  necrosis  on  the  dorsum  of  each 
foot,  induced  by  pressure  during  the  me- 
chanical treatment  after  tenotomy.  As 
the  unhealthy  character  of  the  ulcers  de- 
pended upon  want  of  air  and  exercise, 
and  the  application  of  suitable  instru- 
ments was  impossible,  it  was  determined 
not  to  wait  for  cicatrization  of  the  ulcers, 
but  to  repeat  tenotomy,  and  effect  forci- 
ble manipulations  of  the  members.  Chlo- 
roform was  upon  one  occasion  employed. 
By  these  means  the  feet  were  gradually 
straightened,  cicatrization  of  the  ulcers 
was  thereby  favored,  and  within  three 
months  the  lad  quitted  the  hospital  en- 
tirely restored. 
After    congenital  varus,   as    after  ac- 


P  Ogston,  Edinburgh  Med.  Journal,  Dec, 
1878,  p.  482 ;  Reeves^  Med.  Times  and  Gaz- 
ette, Oct.  25,  1879,  p.  475  ;  Hutchison,  Or- 
thopedic Surgery,  New  York,  1880.] 
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quired  deformities,  retentive  apparatus 
may  be  required  ;  these  for  the  most  part 
consist  of  jointed  irons  to  support  the 
weak  articulations,  and  springs  to  assist 
the  action  of  the  debilitated  muscles. 

The  completeness  of  recovery  in  the 
great  majority  of  the  cases  of  congenital 
varus  constitutes  one  of  the  triumphs  of 
surgical  art. 

During  childhood  congenital  varus  may 
be  entirely  cured,  without  other  traces  of 
deformity  than  smallness  of  the  member, 
greater  squareness  of  the  front  of  the 
foot,  and  sometimes  less  complete  mobil- 
ity of  the  ankle-joint,  the  patient  recover- 
ing entire  volition.  When  the  case  is 
unattended  to  before  adult  age,  the  inter- 
nal margin  of  the  foot  maj'  never  be  com- 


pletely applied  to  the  ground,  owing  to 
the  impossibility  in  some  cases  of  per- 
fectly unfolding  the  os  cuboides  from  its 
inferior  and  rotated  position  in  the  tarsus ; 
in  other  instances,  owing  probably  to  the 
round  head  and  neck  of  the  astragalus 
having  become  so  much  inverted  in  rela- 
tion to  the  remainder  of  the  bone,  that 
part  of  the  undue  convexity  of  the  tarsus 
outwards  becomes  irremediable.  Every 
year  reduces  the  number  of  adult  cases 
of  varus  requiring  treatment,  so  that  the 
consideration  of  any  means  of  meeting 
the  attendant  difficulties  may  appear  su- 
perfluous. The  author  has  usually  found 
a  most  efficient  agent  in  a  firm  pad  placed 
in  the  sole  beneath  the  os  cuboides,  pres- 
sure being  at  the  same  time  made  upon 


Fig.  712. 


Inside  view. 


Outside  view. 


Kolbe's  improved  club-foot  stretcher. 


the  upper   surface    of   the    other   tarsal 
bones. 

[Dr.  Benj.  Lee,  of  Philadelphia,  has 
reported  the  cure  of  a  severe  relapsed 
case  of  talipes  equino-varus,  where  teno- 
tomy alone  and  mechanical  treatment  ap- 
peared to  be  of  no  avail,  by  the  successive 
application  of  force,  under  an  anaes- 
thetic, repeated  every  third  day  for  three 
weeks  ;  the  subsequent  employment  of 
apparatus  completed  the  cure  ;'  he  has 
also  used  a  Morton  "club-foot  stretcher"2 
after  tenotomy,  to  advantage. 

['  Transactions  of  the  American  Med.  As- 
sociation, vol.  ix.,  1868.] 

[z  Phila.  Med.  Times,  Oct.  9,  1880,  p.  25.] 


Operative  interference  in  old  relapsed 
cases,  by  removal  of  pieces  of  bone  from 
the  tarsus,  was  suggested  first  by  Mr. 
Little,  and  first  performed  by  Mr.  Solly, 
who  excised  the  cuboid,  at  St.  Thomas's 
Hospital,  in  1854,  and  with  an  improve- 
ment, but  not  a  perfect  success. ' 

Mr.  Lund  subsequently  removed  with 
success  the  astragalus,  to  a  large  extent 
correcting  the  deformity,  but  not  leaving 
a  perfect  foot.2 

This   operation  has   been   successfully 


['  Adams,  Clnb-foot,  2d  edition,  p.  251.] 
[2  Lancet,  March  10, 1878,  p.  389  ;   Fisher, 
Lancet,  vol.  i  ,  187S,  p.  553.] 
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repeated  by  Mr.  Lund  himself,1  Mr. 
Thomas  Smith  and  Mr.  John  Wood.2 

Dr.  Mason,  of  New  York,  was  unsuc- 
cessful in  attempting  to  cure  a  deformity 
in  this  way,  and  his  patient  died  after 
amputation.  Terbelzi  reports  a  success- 
ful case.3  Mr.  Davies-Colley  successfully 
resected  a  wedge-shaped  piece  from  the 
tarsal  bones,  in  an  extreme  case  of  talipes 
equino-varus.  The  patient  was  twelve 
years  old;  both  feet  were  affected,  and 
were  operated  on  successively  after  an  in- 
terval of  two  months.  The  result  is  re- 
ported to  have  been  excellent,  the  patient 
beino-  able  to  place  the  whole  sole  upon 
the  ground,  and  within  a  year  of  the  ope- 
ration to  walk  six  miles. 

This  operation  has  met  with  favor  in 
Germany,  and  successful  cases  have  been 
reported    by    Mensel,    Hueter,    Schede, 


Fig.  713. 


Fig.  714. 


Konig,  Ruppreeht,  and  Ried  ;  and  in  Eng- 
land by  Messrs.  Bryant,  West,  and  Bar- 
well.  In  one  of  Konig's  live  cases  death  fol- 
lowed ten  days  after  the  operation ;  but 
on  a  post-mortem  examination,  ulcerative 
endocarditis  with  pathological  changes 
were  discovered.  In  none  of  the  other 
reported  cases  did  death  occur.  The  ope- 
ration in  the  hands  of  German  surgeons 
was  not  confined  to  adults,  but  used  in 
children  as  young  as  four  years  of  age. 

Mr.  Davy,  who  reported  three  cases  of 
excision  of  the  cuboid  bone  for  club-foot, 
became  convinced  that  more  of  the  tarsus 
must  be  removed  ;  and  in  three  other 
cases  removed  a  wedge-shaped  piece  from 
the  tarsus.  In  one  of  these  the  patient 
was  a  child  of  sixteen  months.  The  re- 
sult is  said  to  have  been  satisfactory  in 
all  the  cases ;  but  in  those  where  the  cu- 

Fig.  715. 


Mr.  Davies-Colley's  operation  for  talipes  equino-varus. 
713.  Foot  before  operation.  Fig.  714.  Bones  removed.  Fig.  715.  Foot  after  operation  (Bryant). 


boid  alone  was  removed,  greater  improve- 
ment in  position  could  be  hoped  for.  In 
one  later  case  of  talipes  equinus,  a  wedge- 
shaped  piece  was  removed,  but  death 
from  septicaemia  followed. 

In  this  case  apparently,  as  in  Dr.  Ma- 
son's, antiseptic  precautions  were  not 
employed. 

It  would  appear,  therefore,  that  with 
the  use  of  antiseptic  dressings,  the  opera- 
tion is  a  comparatively  safe  "one  ;  and  al- 
though it  is  certainly  bad  surgery  to  re- 
isort  to  excision  in  young  children,  or  in 
>sases  where  the  ordinary  treatment  by 
tenotomy  and  apparatus  can  be  used,  the 
l  procedure  is  justifiable  and  called  for  in 

;     [•  British  Medical  Journal,  Oct.  19,  1872.] 

[2  Lancet,  March  16,  1878,  p.  389.] 
,    [3  Centralblatt  f.  Chirurgie,  No.  24,  1877.] 
vol.  in.— 23 


inveterate  cases  where  circumstances 
prevent  the  correction  of  the  deformity 
in  the  usual  way. 

The  incision  necessary  for  this  opera- 
tion is  either  a  curved  one  along  the  outer 
border  of  the  foot,  beginning  below  the 
malleolus,  and  reaching  nearly  to  the 
small  toe,  or  a  shorter  incision  with  a 
cross  cut  reaching  over  the  dorsum  of  the 
foot.  The  latter  is  used  by  Mr.  Davies- 
Colley,  Mr.  Davy,  Mr.  Bryant,  and  others  ; 
the  former  is  recommended  by  Mr.  West, 
and  was  used  in  a  successful  case  by  Dr. 
Porter,  of  Boston,  and  by  the  writer  in 
two  satisfactory  operations. 

Tenotomy  appears  not  to  be  always  ne- 
cessary either  before  or  after  the  opera- 
tion, although  it  is  not  contra-indicated. 
The  amount  of  bone  to  be  removed  varies 
necessarily  in  different  cases.   Mr.  Da  vies- 
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Colley  removed  the  cuboid  entirely,  a 
portion  of  the  head  of  the  os  ealeis,  and 
the  astragalus,  a  large  part  of  the  sca- 
phoid, portions  of  the  three  cuneiform 
bones,  and  the  heads  of  the  two  outer 
metatarsals. 

Hied  mentions  having  operated  by  bor- 
ing through  the  astragalus  and  the  mal- 
leoli, and  inserting  a  key-hole  saw  with 
which  the  bone  was  sawn  in  two  direc- 
tions, so  as  to  separate  a  wedge-shaped 
fragment.1] 


Congenital  Talipes  equinus,  Talipes  equino- 
varus,  Talipes  valgus,  Talipes  equino- 
valgus,  Talipes  calcaneo-valgus,  and  Gal- 
caneo-varus. 

By  talipes  equinus  is  understood  morbid 
contraction  of  the  muscles  of  the  calf, 

Fig.  716. 


Congenital  Talipes  Equinus. 

and  consequent  depression  of  the  toes,  the 
adductors  being  unaffected.  This  is  a 
very  rare  congenital  affection.  "We  have 
niet  with  two  cases  in  the  same  family — 
the  first-born,  and  the  last  child,  the  elev- 

[]  Davies-Colley,  Medico-Chirurgical  Trans- 
actions, 2d  series,  vol.  xliii.,  1 877  ;  Davy,  Brit. 
Medical  Journ.,  Dec.  15,  1877,  and  Lancet, 
March  16,  1878,  389  ;  Mason,  New  York  Medi- 
cal Record,  July  14,  1877  ;  Ried,  Deutsche 
Zeitsch.  f.  Chir.,  1880,  xiii.,  114  ;  Konig,  Cen- 
tralblatt  f.  Chir.,  Feb.  13,1880;  Rupprecht, 
Centralblatt  f.  Chir.,  March  13,  18S0  ;  Men- 
sel,  Centralblatt  f.  Chir.,  1880  ;  West,  British 
Medical  Journal,  1878,  ii.,  p.  657;  Bryant, 
Medical  Times  and  Gazette,  Dec.  7,  1878 ; 
Whitehead.  Brit.  Med.  Journ.,  Nov.  27,  1880, 
p.  847;  Poinset,  Ibid.,  Oct.  30,  1880.] 


enth.  When  it  has  not  been  treated  in 
infancy,  locomotion  is  effected  on  the  in- 
ferior extremities  of  the  metatarsal  bones 
and  phalanges.  In  severe  cases  the  inter- 
nal margin  of  the  foot  is  slightly  inclined 
inwardly,  and  the  metatarsus  is  projected 
forwards.  There  is  not,  as  in  varus,  any 
disposition  to  tread  exclusively  on  the 
outside  of  the  fifth  metatarsal  bone. 

The  existence  of  congenital  talipes  equi- 
nus has  been  emphatically  denied.  It  is 
a  question  of  fact  and  capability  of  dis- 
crimination. It  may  be  suspected  that 
the  rare  cases  of  congenital  equinus  which 
may  have  fallen  under  the  observation  of 
those  who  have  denied  its  existence  have 
been  erroneously  classed  as  varus.  In 
congenital  contraction  of  the  muscles  of 
the  calf,  owing  to  the  morbid  elevation  of 
the  heel,  the  narrow  portion  only  of  the 
trochlea  of  the  astragalus  is  retained 
within  the  malleoli,  and  the  front 
of  the  foot  falls  or  is  drawn  readily 
either  inwardly  or  outwardly  ;  the 
more  ready  or  usual  direction  be- 
ing inward  ;  just  as  we  see  in  some 
sound  children  there  is  a  prepon- 
derance of  the  adductors  (tibiales) 
over  the  peronei,  and  the  feet  are 
consequently  observed  to  be  turn- 
ed in  more  often  than  out.  Con- 
sequently the  surgeon  who  makes 
no  allowance  for  the  ordinary  ten- 
dency of  the  feet  to  incline,  and 
who  considers  a  case  to  be  varus 
when  he  sees  the  foot  with  never 
so  slight  an  inward  inclination, 
does  not  believe  in  the  existence 
of  congenital  talipes  equinus. 

The  few  cases  of  unoperated 
congenital  adult  equinus  which 
we  have  seen  have  remained  ta- 
lipes equinus  throughout.  The 
patients  have  continued  to  walk 
on  the  metatarsal  extremity  of  the 
great  toe,  as  well  as  on  the  little 
toe.1  The  great  toe  has  never 
been  raised  from  the  ground,  as  it 
is  in  congenital  varus.  !N"o  original  or 
secondary  affection  of  the  adductors  had 
drawn  the  foot  in,  so  as  to  resemble  con- 
genital varus  or  even  non-congenital 
equino-varus.  The  patient,  we  repeat, 
still  walked  on  the  great  toe  and  the  little 
toe. 

If  congenital  equinus  be  rejected  upon 
the  ground  that  must  be  taken  by  those 
who  deny  its  existence,  then  it  may  as 
justly  be  asserted  that  neither  does  non- 
congenital  talipes  equinus  exist ;  for  there 

1  We  have  recently  examined  an  adolescent 
with  well-marked  hereditary  congenital  equi- 
nus. It  was  further  remarkable  by  consti- 
tuting the  fifth  example  of  the  deformity  in 
living  members  of  the  family,  viz.,  the  father, 
two  paternal  uncles,  and  one  aunt. 
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is  no  non-congenital  talipes  equinus  in 
which  a  trace  of  inversion  or  of  eversion 
cannot  be  discovered,  which  when  very 
marked  is  termed  either  talipes  equino- 
varus  or  talipes  equino-valgus. 


Front  view  of  a  congenital  Talipes  Valgus  of  the  right  foot  of 
a  boy  aged  four  years  :  d  a,  the  outer  e.dge  of  the  foot  raised  from 
the  ground  ;  e,  the  great  toe  raised  from  the  ground,  although  the 
internal  edge  of  the  foot  is  directed  towards  it;  6,  the  internal 
malleolus  ;  and  e,  the  internal  extremity  of  the  navicular  bone, 
being  the  parts  upon  which  the  patient  walked. 


The  dispute  as  to  the  existence  or  non- 
existence of  congenital  talipes  equinus  con- 
tinues for  the  same  reason  that  discussion  is 
endless  in  every  department  of  natural  his- 
tory, as  to  whether  a  given  object  belongs 
to  one  species  or  forms  another  species  ; 
one  observer  recognizing  a  radical  differ- 
ence, which  another  observer  either  over- 
looks or  explains  away  as  belonging  to 
another  species.  , 

Talipes  valgus,  equino-valgus,  and  cal- 
caneo-valgus,  are  the  terms  applied  to 
those  distortions  which  contrast  most 
with  talipes  varus,  or  ordinary  club-foot. 
The  front  of  the  foot  is  more  or  less  turned 
out  in  each  of  these  varieties,  instead  of 
being  inverted  as  in  varus.  In  valgus  the 
peronei  are  the  muscles  mainly  contract- 
ed ;  in  equino-valgus  the  tendo-Achillis 
is  also  tense,  and  the  heel  elevated,  the 
toes  at  the  same  time  pointing  outward- 
ly. In  calcaneo-valgus  the  heel  is  de- 
pressed through  the  contraction  of  the 
anterior  tibial,  and  the  toes  pointed  out- 
iwardly  from  tension  of  the  peronei. 
I  The  foot-deformities  named  respectively 
i2quino-varus  and  equino-valgus  are  both 
ition-congenital,  and  offer  other  points  of 
analogy,  the  chief  of  which  is  their  de- 
pendence upon  either  spasmodic  or  para- 
lytic contraction  as  the  case  may  be. 


The  reader,  on  comparing  fig.  719  with 
fig.  691,  will  perceive  the  similarity  of 
form  between  equino-varus  (a  non-con- 
genital affection)  and  congenital  varus, 
and  might  reasonably  conclude  that  little 
reason  exists  as  far  as  external 
form  is  concerned  for  making  any 
distinction  between  them.  An 
essential  difference  is,  that  con- 
genital  varus  is  fully  formed  at 
the  time  of  the  child's  appearance 
in  the  world,  whereas  equino- 
varus,  when  it  proceeds  from  pa- 
ralysis, is  gradually  produced, 
slowly  attaining  the  "maximum 
of  distortion.  In  spasmodic 
equino-varus  also  the  distortion 
resulting  from  either  obvious  or 
obscure  disorder  of  the  nervous 
system  is  rarely  complete  ab  initio; 
on  the  contrary  it  is  for  the  most 
part  slowly  developed.  The  an- 
alogy of  equino-valgus  (fig.  720) 
in  some  respects  with  equino- 
varus  is  apparent.  In  both  there 
exists  contraction  of  the  tendo- 
Achillis  ;  both  are  produced  after 
birth  from  either  spasms  or  para- 
lysis. In  equino-valgus  the  toe 
is  everted,  and  not  inverted  as  in 
varus. 

The  deformed,  enlarged,  and 
protuberant  heel  of  talipes  calca- 
neo-valgus is  the  consequence  of 
several  years'  locomotion  on  the 
posterior  extremity  of  the  os  cal- 
cis.  This  bone  has  in  effect,  in  the  fully- 
developed  deformity,  a  nearly  vertical 
instead  of  the  nearly  horizontal  position 
which  obtains  in  the  well-shaped  foot. 

The  rules  already  laid  down  for  judging 
of  the  necessity  for  tenotomy  in  varus  and 
of  the  number  of  contracted  tendons  to  be 
divided,  apply  to  each  of  the  distortions 
now  under  consideration.  The  principles 
which  should  direct  the  mechanical  treat- 
ment are  equally  applicable.  The  expe- 
rience of  the  surgeon  and  the  ingenuity 
of  the  instrument-maker  are  required  to 
adapt  the  apparatus  to  the  peculiarities  of 
each  case. 

A  variety  of  congenital  varus  occasion- 
ally presents  itself,  in  which  the  inner 
margin  of  the  foot  is  slightly  raised,  the 
sole  contracted,  and  the  dorsum  promi- 
nent towards  the  outer  side  of  the  foot, 
but  without  elevation  of  the  heel.  In 
these  cases  the  muscles  of  the  ankle  are 
unaffected.  We  have  designated  this  af- 
fection calcaneo-varus.  The  treatment 
consists  in  making  pressure  by  means  of 
a  pad  upon  the  prominent  dorsum,  and 
in  suitable  manipulations.  A  beneficial 
result  is  soon  observed  ;  but  the  affection 
is  prone  to  return.  Division  of  the  plan- 
tar fascia  and  of  the  long  flexors  of  the 
great  toe  rarely  exercises  as  much  perma- 
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Fig.  718. 


Fie.  V19. 


Extreme  Congenital 
Calcaneo- Valgus. 


T.  Equino- Varus.  The  arrows  indicate  the  direction  of  the  con- 
vexity of  the  tarsus  and  metatarsus,  forward  and  outward  ;  the 
perpendicular  line  through  the  axis  of  the  limh  shows  the  extent  of 
the  inward  deviation  of  the  metatarsus,  by  which  the  base  of  the 
little  toe,  beingbrought  completely  beneath  the  axis,  has  to  support 
the  entire  weight  of  the  body  in  walking  ;  and  is,  in  consequence  of 
its  attrition  against  the  ground,  a  considerable  cause  of  suffering. 

left  unsevered  suffice  after  cessation  of  the 
treatment  to  reproduce  contraction. 

Some  irregular  congenital  foot-distortions 
are  met  with.  In  a  few  of  these  we  find 
distinct  paralytic  loss  of  muscular  power  : 
in  one  case  well-marked  paralytic  varus, 
with  much  atrophy  of  the  soft  and  hard 

Fig.  721. 


Talipes  Equino-Valgus,  from  loss  of  power  in  ante- 
rior tibialis,  and  consequent  contraction  of  calf  mus- 
cles, and  of  peronni. 

nent  benefit  as  is  expected,  because  the 
quantity  of  plantar  textures  necessarily 


Fully  developed  Calcaneo-Valgus,  from  paralysis 
of  gastrocnemii  and  consequent  contraction  of  muscles! 
of  the  solo,  of  anterior  tibial,  and  peronei  muscles. 
In  some  instances  the  anterior  tibial  shares  the  fate 
of  the  gastrocnemii. 

parts  ;  in  another,  paralytic  contraction! 
of  the  hips,  knees,  and  feet,  with  impliWH 
tion  of  the  upper  extremity.  The  only 
treatment  applicable  is  to  l'elieve  contrac- 
tion by  manipulation,  friction,  and  in  unj 
yielding  cases  by  tenotomy,  thus  offering 
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a  chance  to  the  muscles  which  remain 
partially  under  the  will,  to  support  the 
individual  in  attempts  to  effect  imperfect 
locomotion.  We  have  watched  these 
cases  from  birth  to  adolescence  ;  in  many 
the  paralysis  has  remained  undiminished. 
[Yost  mentions  a  child  born  with 
marked  talipes  equino-varus  of  one  foot, 
where  a  spontaneous  cure  took  place  in 
three  months,  without  attempt  at  treat- 
ment.1] 

Distortions  originating  at  the  moment 
of  Birth. 

We  have  seen  that  in  the  earliest  times 
of  the  study  of  congenital  distortions,  they 
were  successively  attributed  to  the  anger 
of  the  Deity,  lusus  naturae,  malposition 
in,  and  pressure  of,  the  uterus.  In  the 
present  day,  an  enlarged  observation  of 
non-congenital  as  well  as  congenital  dis- 
tortions leads  irrefragably  to  the  conclu- 
sion, that  the  numerous  causes  which  are 
found  to  operate  in  the  production  of  dis- 
tortion after  uterine  existence,  exercise 
analogous  if  not  identical  effects,  whilst  the 
foetus  remains  within  the  uterus.  These 
causes  are,  hereditary,  and  maternal  in- 
fluences, disturbance  of  the  nutritive, 
respiratory,  circulatory,  and  nervous  sys- 
tems of  the  foetus  and  infant,' accidents, 
entanglement  by  the  funis  and  abnormal 
bands,  intra-uterine  fractures,  malposi- 
tion and  pressure,  fixed  repose  in  one  posi- 
tion, and  inflammation.  In  order  to  illus- 
trate the  obnoxiousness  to  distortion  ex- 
isting at  every  epoch,  we  shall  here  de- 
scribe a  group  of  distortions,  which 
unquestionably  take  their  origin  at  the 
period  intervening  between  uterine  and 
independent  life,  that  is,  during  birth. 
We  believe  we  can  particularize  the  mo- 
ment, as  that  moment  which  connects 
placental  with  pulmonary  respiration. 
When  we  reflect  upon  the  important  phe- 
nomena in  the  economy  at  that  moment 
when  it  should  adapt  itself  to  the  immense 
1  changes  involved  in  the  abrupt  transfer  of 
the  oxygenating  process  of  the  blood  from 
the  placental  to  the  pulmonary  cell-sur- 
faces, we  should  anticipate  that  any  re- 
tardation, interruption,  or  arrest  of  this 
transfer  of  the  most  important  function 
should  be  attended  with  the  greatest  evil 
to  the  system  at  large,  and  especially  to 

['  Medical  and  Surgical  Reporter,  Philadel- 
phia, March  27,  1880,  p.  283.     A  case  cured 
through  an  accident,  Lancet,  April  20,  1878, 
pp.  566.     Club-foot  caused  by  congenital   ab- 
sence of  the  tibia,  Berliner  Klin.  Woehenschr., 
ulay  19,  1879,  p.  297  ;  consult  also  on  this 
subject,  Wolff,  Arch.  f.  Klin.  Chir.,  xxi.,  p.  90  ; 
lorton,  Philadelphia  Med.  Times,  Oct.  9, 1880, 
\  f).  25  ;  Shaffer    New  York  Med.  Record,  Nov. 
3,  1878.] 


the  nervous  system,  the  most  susceptible 
in  the  body. 

We  know  that  a  state  of  suspended  res- 
piration and  animation  is  the  common 
consequence  of  many  of  the  accidents  at- 
tendant upon  birth  ;  and  we  might  infer, 
from  the  evils  often  witnessed  after  re- 
covery from  the  asphyxia  of  drowning  or 
of  choke-damp,  what  might  be  the  conse- 
quences of  the  apnoea  and  asphyxia  of 
new-born  children.  Some  of  these  appear, 
however,  to  have  escaped  notice,  until 
the  observations  published  by  the  author 
in  1843.  The  lungs  suffer  in  the  form  of 
atelectasis  ;  the  heart  probably  in  delayed 
or  deficient  closure  of  the  foramen  ovale, 
and  possibly  in  straining  of  its  walls  ;  the 
nervous  centres  from  effusions  and  apo- 
plexy, followed  by  impeded  developments, 
atrophy  of  individual  parts,  sometimes  by 
impaired  intellect  and  volition,  convul- 
sions, and  spasmodic  contractions. 

It  is  scarcely  necessary  to  add,  that 
difficult  and  instrumental  labors,  and 
those  in  which  the  cranial  bones  and 
brain,  and  even  the  vertebrae  and  their 
contents,  have  suffered  mechanical  injury, 
are  more  likely  to  be  followed,  if  not  by 
death,  at  least  by  general  convulsions  and 
other  serious  derangement  of  the  nervous 
system,  of  which  a  prominent  symptom 
are  the  "  internal"  or  subdued  convulsions 
of  the  nursery.1 

A  common  class  of  affections  resulting 
from  injury  at  birth,  whether  the  injury 


Spastic  contraction  of  flexors  and  adductors  of  the 
lower  extremities,  consequent  on  asphyxia  neonato- 
rum. Similar  distoi'tion  may  result  from  "convul- 
sions" during  teething,  and  from  other  cerebro-spinal 
affections. 

be  mechanical  or  vital,  consists  of  a  pecu- 
liar diminution  of  volition  with  tonic 
rigidity,  in  varying  degrees  of  a  part  or 
of  the  whole  of  the  muscles  of  the  bod}r, 
described  as,  "  the  spastic  rigidity  of  new- 
born children."  Both  lower  extremities 
are  more  or  less  generally  involved.  Often 

1  See  Transactions  of  the  Obstetrical  So- 
ciety, 1S62. 
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one  limb  only  is  referred  to  by  the  parents  ; 
but  careful  examination  usually  shows  a 
smaller  degree  of  impairment  in  the  limb 
supposed  to  be  unaffected.  This  state  of 
peculiar  spastic  rigidity  of  young  infants 
may  even  continue  through  the  whole  du- 
ration of  life.  We  have  known  patients 
over  forty  years  of  age  thus  affected  from 
birth. 

The  amount  of  contraction  in  the  hips, 
knees,  and  ankles  is  often  considerable, 
and  the  leanness  proportionate  to  the 
contraction.  The  flexors  and  adductors 
of  the  thighs,  the  flexors  of  the  knees, 
aud  the  posterior  muscles  of  the  legs  pre- 
ponderate. The  thighs  and  knees  cannot 
therefore  be  completely  extended,  or  the 
heels  be  applied  to  the  ground.  In  some 
cases  the  upper  extremities  are  held  down 
by  the  preponderating  action  of  the  pec- 
torals, teres  major  and  minor,  and  latissi- 
mus  dorsi ;  the  elhows  are  semi-flexed, 
the  wrists  partially  flexed  and  pronated, 
and  the  Augers  incapable*  of  perfect  vol- 
untary direction.  Participation  of  the 
muscles  of  the  trunk  is  sometimes**shown 
by  the  shortened,  flattened  aspect  of  the 
pectoral  and  abdominal  surface,  as  com- 
pared with  the  more  elongated,  rounded 
form  of  the  back.  The  prominence  of 
the  back  partially  disappears  on  recum- 
bency ;  but  the  greater  weakness  of  the 
muscles  on  the  dorsal  aspect  of  the  trunk 
is  obvious  when  the  individual  again  at- 
tempts to  sit  upright.  The  inability  and 
indisposition  to  exert  the  abdominal  and 
other  muscles  concerned  in  the  expulsive 
processes  may,  perhaps,  sufficiently  ex- 
plain the  tendency  both  to  rare  micturi- 
tion and  defecation,  which  sometimes  ex- 
ists. The  muscles  of  speech  are  often 
involved,  the  affection  varying  in  degree 
from  inability  correctly  to  utter  one  or 
more  letters  of  the  alphabet,  up  to  the  en- 
tire loss  of  the  articulating  power.  Dur- 
ing the  earliest  months  of  life,  deglutition 
is  often  impaired.  The  intellectual  func- 
tions may  suffer  from  the  slightest  impair- 
ment, which  the  fond  parent  unwillingly 
acknowledges  or  fails  to  perceive,  up  to 
entire  imbecility  or  idiocy.  The  functions 
of  organic  life  are  unaffected,  except  per- 
haps that  of  development  of  caloric,  al- 
though the  depression  of  temperature 
may  be  more  dependent  on  the  want  of 
proper  exercise.  The '  appetite  is  good  ; 
the  frame  generally,  in  average  cases,  is 
well  nourished,  although  'with  less  than 
the  average  adipose  deposit.  The  child  is 
often  described  as  the  healthiest  of  the 
family,  escaping  epidemics,  or  having 
these  disorders  less  severely  than  the 
brothers  and  sisters.  These  subjects  of- 
ten lead  a  more  precarious  existence  dur- 
ing the  first  weeks  after  birth  ;  at  first 
even  vegetative  life  languishes,  often  be- 
cause premature  birth  or  difficult  labor, 


by  impairing  the  maternal  supply  of  nu- 
triment, renders  more  difficult  the  infant's 
recovery  from  the  shock  the  system  has  re- 
ceived.    However,  in  the  majority  of  in- 
stances, after  restoration  of  the  vegetative 
functions,  a  gradual  amelioration  of  all 
the  functions  of  animal  life  is  perceptible. 
Although  at  first  convulsions  are   the 
rule,  the  spastic  contractions  are  not  pre- 
sent, or  are  not  observed,  until  some  weeks 
after  birth.     The  child's  limbs  are  simply 
weaker  ;  the  convulsions  and  the  question 
of  viability  alone  occupy  the  thoughts  of 
the  attendants.     Before  the  age  of  three 
or  four    months,   though    sometimes    in 
slight  cases  not  until  the  ordinary  time 
for  locomotion  has  arrived,  the  nurse  per- 
ceives that  she  is  unable  properly  to  sepa- 
rate the  thighs  or  knees  for  purposes  of 
cleanliness  ;  that  the  child  never  thorough- 
ly straightens  the  knees  ;  that  he  does  not 
attempt  to  stand,  or  is  incapable  of  stand- 
ing except  on  the  toes,  or  that  the  feet 
are  disposed  to  cross  each  other.     Even 
children    slightly    affected     rarely     "go 
alone"   before   the   age  of  three  or  four 
years  ;  many  are  unable  to  raise  them- 
selves from  the  ground  at  that  age,  and 
others  do  not  walk  even  indifferently  at 
puberty.      Locomotive   ability   seems  to 
advance  in  proportion  as  the  intellectual 
powers    are    developed.       The    external 
form  of  the  cranium  occasionally  exhibits 
departure  from  the  normal  type— such  as 
general  smallness  of  the  skull,  depression 
of  the  frontal  or  occipital  region  only  ; 
sometimes  of  one  lateral  half  of  the  skull, 
sometimes  of  one-half  of  the  occiput  only.1 
In  slight  cases  the  head  has  been  well  de- 
veloped.      The   ensemble  of  phenomena 
points  to  injury  more  or  less  extensive  of 
the  cranial  contents,  and  especially  of  the 
medulla  oblongata  and  spinalis. 

In  all  cases,  even  with  great  inertia  as 
to  the  exercise  of  volition,  common  sensi- 
bility appears  little  if  at  all  deficient.  On 
the  contrary,  a  morbid  sensibility  of  the 
organ  of  hearing  and  of  the  cutaneous 
envelope  appears  to  exist,  evinced  by 
"startling"  at  the  slightest  noises,  and 
extreme  sensibility  to  touch.  This  mor- 
bid sensibility  may  be  due  to  a  condition 
of  spinal  cord  analogous  to  that  present 
in  narcotized  frogs,  in  individuals  under 
the  influence  of  strychnine,  or  those  af- 
fected by  tetanus.  It  may,  however,  be 
apparent  only,  dependent  upon  the  indi- 
vidual, when  subjected  to  common  noises, 
being  less  competent  quietly  and  promptly 
to  reason  upon  them,  and  by  thus  reas- 
suring the  easily  disturbed  nervous  mind, 
to  escape  from  the  exciting  influence.  In 
many  cases  the  intellect  has  been  intact. 

1  Morbid  anatomy  reveals  in  these  cases  a 
corresponding  deficiency  in  size  of  the  affected 
parts  of  the  cranial  contents. 
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A  peculiarity  of  these  children — an  un- 
common fear  of  falling — is  often  observed 
when  they  are  seated  on  a  couch,  less 
when  they  are  on  the  floor,  and  not  ob- 
served when  they  are  seated  in  an  arm- 
chair ;  a  circumstance  clearly  due  to  con- 
scious inability  to  balance  and  recover 
the  position  of  the  body. 


Spastic   Contractions  from    Cerebrospinal 
Disease  in  Infancy  and  Childhood. 

"We  have  just  described  a  state  of  more 
or  less  general  spastic  contraction,  which 
results  from  disturbance  of  the  cerebro- 
spinal centres  at  the  moment  of  birth, 
either  from  direct  injury  to  the  cranium 
or  neck  whilst  passing  through  the  ma- 
ternal parts,  or,  more  probably,  from 
asphyxia  consequent  upon  interruption 
to  the  substitution  of  pulmonary  for  pla- 
cental respiration.  Sometimes,  without 
either  premature  or  difficult  labor  having 
preceded,  convulsions  occur  very  soon 
after  birth,  during  the  first  hours,  days, 
or  weeks  of  independent  existence.  Con- 
vulsions, as  is  well  known,  occur  more 
frequently  after  dentition  has  made  some 
progress,  whilst  the  infant  is  undergoing 
another  transition,  that  of  passing  through 
the  crisis  from  nourishment  by  the  moth- 
er's breast  to  feeding,  when  unfavorable 
consequences  of  deprivation  of  breast-milk 
are  apt  to  show  themselves.  The  infant 
maybe  of  previously  unexceptionable  his- 
tory, except  that  the  parents  may  be  the 
subjects  of  disorders  of  the  nervous  sys- 
tem, of  nervous  temperament,  have  over- 
tasked brains,  have  been  phthisical,  or 
are  intemperate.  These  convulsions  now 
and  then  leave  the  sufferer  impaired  in 
mental  power,  and  affected  with  spastic 
rigidity,  undistinguishable  from  that 
which  succeeds  apncea  and  asphyxia  neo- 
natorum. (See  fig.  722.)  It  is  scarcely 
necessary  to  add  to  the  previous  remarks 
on  spasmodic  and  paralytic  contractions 
that  convulsions  and  other  cerebro-spinal 
morbid  states  of  childhood  may  be  fol- 
lowed by  spastic  contraction,  or  paralysis 
of  single  muscles  or  of  sets  of  associated 
muscles. 

[Dr.  Sayre  has  called  attention  to  a 
variety  of  reflex  partial  paralysis  resulting 
from  genital  irritation  and  relieved  by  cir- 
cumcision. The  forms  of  nervous  disturb- 
ance observed  are  chiefly  incoordination 
of  motion,  more  rarely  muscular  spasm.1] 

Treatment.— The  indications  for  either 
the  operative  or  mechanical  treatment  of 
•these  different  forms  of  spastic  and  para- 
ilytic  contractions,  and  the  mode  of  con- 

['  Sayre,   Trans.  Am.  Med.  Assoc,  1875  ; 
iiamilton,  Am.  Journal  Med.  Sciences,  Oct., 
-879  ;  Yale,  New  York  Med.  Journal,  Ausr.. 
877.] 


ducting  the  treatment,  arc  the  same  as 
those  laid  down  in  speaking  of  congenital 
club-foot  (p.  335),  modified  by  the  nature 
of  the  cause  of  contraction.  In  contra- 
distinction to  congenital  contractions,  we 
may  remark,  that  in  contractions  occur- 
ring during  teething,  the  occurrence  of 
structural  shortening  may  generally  be 
prevented  by  timely -applied  manipula- 
tions, frictions,  mechanical  support  to 
paralyzed  parts,  or  assistance  to  the  an- 
tagonists in  the  case  of  spastic  affections. 
It  should  be  remembered  as  a  reason  for 
avoiding  unnecessary  tenotomy,  that  the 
contracted  muscle  is  often  the"  healthier 
one,  and  that  in  the  case  of  a  spasmod- 
ically affected  muscle,  tenotomy  does  not 
"  cure"  the  spasm.  It  is  often  only  tem- 
porarily beneficial,  and  sometimes  trans- 
fers the  preponderance  to  another  set  of 
muscles,  merely  substituting  one  evil  for 
another.  In  severe  general  spastic  con- 
traction, the  surgeon  has  carefully  to  bal- 
ance the  good  and  evil,  one  against  the 
other. 


Flat-foot,  or  spurious  Valgus. 

This  common  deformity  presents  extei'- 
nally  many  of  the  characters  of  conge- 
nital valgus,  and  of  the  acquired  valgus 
which  results  from  paralysis  of  the  ante- 
rior tibial  muscle.  But  the  resemblance 
is  only  superficial.  The  person  treads 
unduly  on  the  inner  margin  of  the  foot, 
the  toes  are  turned  outwardly,  and  the 
arch  of  the  foot  is  diminished,  or,  in 
severe  cases,  may  be  obliterated  ;  hence 
the  term  flat-foot.  True  valgus  springs 
from  congenital  contraction  of  the  peronei 
muscles  ;  spastic  non-congenital  valgus 
from  spasm  of  the  peronei ;  paralytic  val- 
gus from  partial  or  total  paralysis  of  the 
anterior  tibial ;  sometimes  combined  with 
paralysis  of  the  posterior  tibial,  causing 
contraction  of  the  peronei  owing  to  the 
want  of  antagonists  ;  but  spurious  valgus 
or  flat-foot  is  due  to  general  want  of  tone 
in  the  fibrous  structures  of  the  body, — 
displayed  in  the  yielding  of  one  of  the 
parts  of  the  frame  most  exposed  to  strain, 
the  plantar  muscles  and  ligaments  ;  hence 
sinking  of  the  arch,  eversion  of  the  toes, 
and  secondary  contraction  of  the  peronei. 
After  a  time  the  displacement  of  the 
tarsal  bones,  connected  with  the  sinking 
of  the  arch,  leads  to  painful  or  difficult 
locomotion  and  limitation  of  the  move- 
ments of  the  ankle-joint.  Finally,  the 
tarsus  may  be  said  to  be  convex  inferiorly, 
concave  superiorly,  the  anterior  part  of 
the  foot  being  then  drawn  up  by  the  con- 
joint action  of  the  anterior  tibial  and  the 
extensors  of  the  toes,  and  the  heel  held 
tensely  upwards  by  the  muscles  of  the 
calf.     Even  in  moderate  cases  contraction 
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of  the  peronei  is  distinctly  felt ;  in  severe 
cases  shortening  of  the  remaining  muscles 
above  enumerated  is  also  evident.  In 
the  worst  cases  scarcely  any  mobility  of 
the  ankle-joint  remains.  A  slight  degree 
of  flat-foot  is  common  in  girls,  especially 
amongst  those  of  tine  organization  in  the 
upper  and  middle  classes  of  society  ;  less 
frequent  in  boys  ;  and  is  curable  amongst 
them  by  considerably  reducing  the  amount 
of  standing  and  walking  exercise,  by  sub- 
stituting horse  exercise  where  practica- 
ble, by  avoiding  too  fast  walking  in  the 
company  of  adults,  by  early  hours,  by 
avoiding  competitive  over-study,  by  gen- 
erous living,  fresh  air,  tonics,  attention 
to  the  state  of  the  primse  vise,  embroca- 


tions, and  manipulations  directed  to  the 
promotion  of  inversion  of  the  foot  and 
prevention  of  the  threatened  contraction. 
In  greater  relaxation  of  the  parts  about 
the  inner  ankle,  actual  confinement  to  a 
couch,  and  carriage-exercise  for  a  month 
or  five  weeks,  or  that  time  spent  on  the 
sands  or  beach  at  the  sea-side,  will  lay 
the  foundation  for  cure.  Laced  boots, 
supported  at  the  sides  with  stiff  leather 
or  thin  steel  busks,  are  of  great  assistance 
in  walking.  An  elastic  horse-hair,  India- 
rubber,  or  felt  pad  beneath  the  inner 
margin  of  the  foot  tends  to  support  the 
arch.  Iron  and^cork,  often  employed  for 
this  purpose,  are  harsh  and  inefficient. 
We    must    utterly  condemn  a    practice 
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Severe  flat-foot  or  spurious  valgus. 


often  resorted  to  in  contempt  of  the  pa- 
thology of  the  affection — that  of  severing 
the  peronei  and  tendo  Achillis  in  all  such 
cases.  The  recovery  of  patients  from 
moderate  fiat-foot  when  this  operation 
has  been  performed,  is  due  mainly  to  the 
absolute  repose  of  the  limb  with  which 
the  operation  is  followed,  and  to  the  me- 
chanical measures  concurrently  employed. 
But  in  a  few  rare  cases  in  private  prac- 
tice, and  in  those  of  boys  who  have  stood 
prematurely  behind  a  counter  twelve  or 
fourteen  hours  daily,  and  amongst  the 
lower  classes  in  public  institutions  who 
have  suffered  from  premature  labor,  the 
deformity  has  existed  so  great  a  length  of 
time  that  the  contracted  muscles  have 
become  shortened  and  rigid,  rendering 
tenotomy,  with  its  promptness  and  cer- 
tainty of  action,  a  necessary  adjunct  to 
the  mechanical  treatment. 

Flat-foot  often  exists  for  several  years 
Avithout  attaining  even  an  intermediate 
grade  of  severity,  when  all  at  once  a  par- 
ticularly long  walk,  a  leap,  or  initiation 
into  a  standing  occupation,  becomes  the 
starting-point  of  a  considerable  and  rapid 


aggravation.  Sometimes  evidence  of 
chronic  inflammation  of  the  calcaneo- 
scaphoid  ligament,  or  other  plantar  struc- 
tures, or  a  painfully  stretched  condition 
of  the  plantar  nerve,  exists.  This  last 
symptom  is  recognized  by  the  exquisite, 
unbearable,  electric-like,  painful,  tearing 
sensation  described  by  the  patient  when 
he  takes  a  long  stride,  or  stands  on  the 
affected  leg  alone.  We  shovdd  not  be  in- 
duced to  operate  on  flat-foot  even  on  ac- 
count of  its  long  duration,  or  of  palpable 
shortening  of  the  tendons  before  enume- 
rated, since  even  rigid  contraction  of 
muscles,  healthy  as  to  their  innervation, 
will  yield  in  a  few  weeks  to  judicious 
frictions,  manipulations,  disuse  of  the 
part  (required  in  this  deformity  owing  to 
its  special  exposure  to  aggravation  by 
walking),  and  mechanical  treatment.  As 
an  argument  in  favor  of  severing  the 
Achilles  and  other  tendons  in  slight  cases, 
we  have  heard  the  question  put,  ""What 
harm  does  the  section  do?"  Now,  al- 
though the  tendo  Achillis  is  very  tolerant 
of  the  ever-ready  operator's  scalpel,  it 
cannot  be  pretended  that  an  unnecessary 
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operation  is  a  benefit.  As,  in  extremely 
severe  cases,  the  act  of  walking,  after  re- 
placement of  the  tarsal  bones,  tends  to 
bear  clown  again  the  tarsal  arch,  the  aid 
of  mechanical  appliances  is  subsequently- 
needed  for  several  months,  or  even  some- 
times for  two  or  three  years.  Belief  is 
much  more  readily  obtainable  in  the  child 
than  in  the  adult.  The  apparatus  avail- 
able in  these  cases  is  the  same  as  that 
used  for  varus,  but  with  the  action  of  the 
springs,  screws,  or  lever  reversed. 

Subcutaneous  division  of  the  peroneus 
longus  and  brevis  is  effected  in  a  manner 
similar  to  the  operation  of  severing  the 
tendo  Achillis.  The  patient  should  lie 
over  on  the  opposite  side,  an  assistant 
holding  the  foot  inwardly,  so  as  to  main- 
tain extra  tension  of  the  parts.  The 
tenotome  should  be  introduced  in  front  of 
the  tendons,  the  section  proceeding  from 
before  backwards. 

[Cases  of  slight  talipes  varus  following 
a  previous  osteitis  of  the  lower  end  of  the 
tibia  are  to  be  mentioned ;  in  one  case 
coming  under  the  observation  of  the 
writer,  recovery  from  the  osteitis  had  taken 
place  without  involving  the  ankle-joint, 
but  a  troublesome  valgus  resulted. 

Either  varus  or  valgus  may  occur  from 
absence  of  the  tibia,  or  from  an  abnormal 
shortening  resulting  from  previous  dis- 
ease.] 


Contractions  of  the  Upper  Extremity  from 
Spasm  and  Paralysis. 

The  principles  which  should  direct  the 
application  of  tenotomy  to  spasmodic  and 
paralytic  contractions  of  the  upper  ex- 
tremity are  those  which  are  applicable  to 
other  parts  of  the  body,  except  in  so  far  as 
the  functions  of  the  individual  muscles  of 
the  upper  extremity,  especially  those  of 
the  wrist  and  fingers,  are  more  delicate, 
varied,  and  complex  than,  for  example, 
are  those  of  the  corresponding  parts  of  the 
lower  extremity.  "We  should  be  prepared 
to  expect  that  a  surgical  proceeding 
which  aims  at  intercalating  a  piece  of  new 
tendon,  with  the  object  of  reducing  the 
range  of  action,  and  therefore  the  power 
of  a  rebellious  spastic  muscle,  or  for  the 
purpose  of  thereby  weakening  a  healthy 
muscle  so  as  to  favour  a  partially  para- 
lyzed antagonist  to  recover  its  activity, 
would  be  less  successful  than  in  the  lower 
extremity,  the  actions  and  movements  in 
which  are  comparatively  simple.  The 
i  acquirement  of  the  power  of  progression, 
even  if  it  be  incomplete,  amply  compen- 
sates for  the  sacrifices  the  patient  makes  ; 
in  bad  cases  he  is  satisfied  with  the  pos- 
session of  a  limited  flexion  and  extension 


the  case  of  the  wrist  and  fingers  the  indi- 
vidual derives  little  benefit  from  these 
simple  movements,  and  he  cannot  be 
materially  assisted  by  any  complicated 
mechanism  hitherto  invented.  We  have 
divided  the  biceps  at  the  bend  of  the  el- 
bow, the  rigid  well-defined  pronator  radii 
teres  at  its  muscular  portion,  the  tendons 
of  the  flexor  carpi  radialis  and  ulnaris 
where  most  prominent  close  to  the  wrist, 
and  have  found  the  resulting  benefit  pro- 
portioned to  the  attention  subsequently 
bestowed  upon  manipulations,  passive 
exercises,  and  painstaking  education  of 
the  enfeebled  non-contracted  extensors. 
Except  in  cases  of  many  years'  duration, 
in  which  the  retracted  muscles  were  re- 
duced to  inextensible  fibrous  bands,  it  has 
seemed  that  as  much  ultimate  benefit  was 
obtained  by  manipulations  and  exercises 
as  by  the  employment  of  an  operation, 
and  at  no  greater  expenditure  of  time. 
The  prognosis  must  be  based  on  the 
amount  of  improvement  that  may  be  ex- 
pected in  the  affected  portion  of  the  ner- 
vous centres.  As  an  encouragement  to 
treatment,  the  surgeon  should  remember 
that  cases  occur  in  which  the  disorder  of 
the  nervous  system  and  nerves  has  ceased, 
and  that  he  has  to  deal  only  with  conse- 
quences. This  observation  applies  also  to 
many  congenital  contractions. 


Deformity  from  Disease  of  the  Palmar 
Fascia. 

A  not  uncommon  contraction  in  the 
upper  extremity  consists  in  a  permanently 
flexed  condition  of  one  or  more  fingers, 
with  visible  and  palpable  thickening  and 
hypertrophy  of  the  fascia  investing  the 


724. 


3f  the  hip,  knee,  and  ankle,  and  can  be 
aided  by  mechanical  appliances.     But  in 


i 


Contracture  of  palm  and  fingers  from  disease  of 
palmar  fascia. 

palmar  surface  of  the  first  phalanx  of  the 
affected  finger,  and  of  the  neighboring 
portion  of  the  palmar  fascia.  Sometimes 
the  whole  of  the  fingers  and  thumb  are 
implicated,  the  palm  itself  is  contracted, 
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and  the  use  of  the  member  as  a  prehen- 
sile, and  even  as  a  tactile,  organ  almost 
destroyed.  The  ring  and  the  little  fin- 
gers, the  middle  finger,  index,  and  thumb, 
are  usually  affected  in  frequency  and  de- 
gree in  the  order  in  which  we  have  placed 
them.  The  articulations  are  commonly 
unaffected,  although  occasionally  that  of 
the  first  phalanx  with  the  second  phalanx, 
or  this  with  the  third,  has  exhibited  slight 
arthritic  enlargement.  On  endeavoring 
to  straighten  the  fingers,  the  surgeon  feels 
that  a  general  resistance  is  offered  by  the 
tissues  of  the  entire  palmar  surface  of  the 
hand  and  fingers,  and  especially  by  the 
indurated  palmar  fascia  itself.  Any  ex- 
isting tension  of  the  flexor  tendons  can- 
not be  felt  along  the  fingers,  but  in  the 
palm,  particularly  in  the  upper  part,  above 
the  edge  of  the  most  indurated  part  of 
the  palmar  fascia,  one  or  more  prominent 
and  tense  tendons  may  be  felt.  This  de- 
formity is  usually  attributed  to  injury,  of- 
ten to  a  trifling  wound,  to  irritation  by 
the  use  of  a  whip  in  driving,  of  a  walk- 
ing-stick, or  mechanical  tool.  ThSSse  me- 
chanical causes,  or  local  irritants,  if  really 
operative,  can  be  regarded  only  as  occa- 
sional determining  or  exciting  causes. 
The  essential  or  primary  cause  is  a  con- 
stitutional one,  allied  to  the  gouty -or 
rheumatic  diathesis.  We  may  not  ven- 
ture, however,  to  assert  that  the  consti- 
tutional cause  is  identical  with  that  of 
gout  or  rheumatism,  as  the  persons  affect- 
ed have  appeared  singularly  free  from 
other  manifestations  of  those  affections. 
The  disease  of  the  palmar  fascia,  unlike 
gout  or  rheumatism,  is  painless.  Many 
patients  affected  with  considerably  con- 
tracted palmar  fascia  in  both  hands  pre- 
sent similar  induration  of  the  correspond- 
ing fascia  of  the  soles  ;  a  sufficient  proof 
that  the  complaint  is  essentially  indepen- 
dent of  the  mechanical  causes  assigned 
for  it, — unless,  indeed,  we  assume  that 
the  act  of  walking  by  stretching  the  sole 
can  act  upon  the  plantar  fascia  after  the 
manner  of  a  mechanical  irritant.  The 
symmetrical  character  of  the  affection, 
the  precise  resemblance  of  one  case  with 
another,  the  occasional  existence  of  he- 
reditary gout  in  the  family,  the  frequent 
occurrence  of  the  same  deformity  in 
father  and  son  for  several  generations 
(four),  as  well  as  the  above  facts,  confirm 
the  opinion  of  its  constitutional  origin. 
We  have  never  witnessed  this  complaint 
in  the  female.  Those  who  have  freely  in- 
dulged in  strong  wines  and  spirits,  or 
beer,  are  frequent  subjects  of  it. 

We  regard  it,  then,  as  a  painless  chronic 
induration  of  the  fascia,  leading  to  com- 
pulsory, gradually-increasing  disuse  of  the 
fingers  and  hand.  Through  this  disuse 
the  flexor  muscles  and  tendons,  which  are 
probably  free  from  the  original  affection, 


assert  their  preponderance  over  the  equal- 
ly idle  extensors,  and  become  generally 
affected  with  secondary  shortening. 

Treatment. — Even  in  tolerably  advanced 
cases,  frictions,  manipulations  twice  or 
oftener  daily,  the  application  of  a  screw- 
adjustment  splint,  or  straight  splints  of 
wood,  tin,  or  gutta-percha,  will,  if  suita- 
bly and  perseveringly  used,  reduce  the 
contraction  and  deformity.  But  at  the 
advanced  age  at  which  many  patients  pre- 
sent themselves  for  relief,  the  employ- 
ment of  mechanical  apparatus  encounters 
many  difficulties.  In  rigid  unyielding 
cases  of  long  duration,  tenotomy  is  re- 
markably efficacious.  We  cannot  by  its 
means  alter  the  constitutional  state,  or 
directly  remove  the  induration  of  the 
fascia  ;  but  we  are  enabled  to  remove  by 
tenotomy  the  secondary  tendinous  con- 
traction, to  take  the  case  entirely  out  of 
the  influence  of  the  patient's  will,  so  far 
as  the  contracted  muscles  are  concerned, 
and  obtain  a  starting-point  for  further 
benefit  by  mechanical  treatment.  A  punc- 
ture half  a  line  in  width  suffices  for  the 
passage  of  a  firm  tenotome  beneath  the 
tendon  in  the  palm.  The  tendon  is  thus 
divided  from  below  upwards.  'No  fum- 
bling or  unnecessary  handling  of  the  part 
after  the  operation,  by  which  means  air 
or  blood  might  be  disseminated  amongst 
the  palmar  "tissues,  is  permissible.  The 
operation,  like  most  subcutaneous  opera- 
tions, is  bloodless.  We  have  invariably 
seen  the  puncture  heal  within  forty-eight 
hours.  Considerable  yielding  of  the  con- 
tracted finger,  the  tendon  of  which  has 
been  severed,  is  at  once  perceived.  Ma- 
nipulations and  mechanical  treatment 
complete  the  cure.  We  have  frequently 
thus  effected  entire  restoration  of  the 
hand  and  fingers.  It  is  remarkable  that 
the  indurated  fascia  softens,  and  the  hard 
ridges  and  corresponding  furrows  in  the 
fascia  disappear,  under  this  treatment. 
It  is  obvious  that  the  afflux  of  blood  to 
the  part,  excited  and  maintained  by  the 
frequent  manipulations,  frictions,  and 
bandages,  alters  the  nutrition  of  the  part, 
and  removes  the  previous  morbid  deposit. 
It  is  also  probable  that  caution  as  to  diet 
and  wine  whilst  under  the  observation  of 
the  surgeon,  assists  this  process  of  recov- 
ery.  The  causes  being  constitutional, 
and  the  attention  of  the  patient  being 
liable  to  slacken  after  a  lengthened  recov- 
ered use  of  the  member,  the  complaint 
occasionally  returns.  We  have  re-ope- 
rated on  a  patient  thrice  in  eleven  yenrs  ; 
the  individual  expressing  himself  amply 
compensated  for  the  operation  by  nearly 
as  many  years'  good  use  of  the  part, 
This  operation  is  a  valuable  illustration 
of  the  success  of  subcutaneous  tenotomy 
.compared  with  Dupuytren's  painful  ope- 
ration, even  when  performed  by  so  able  a 
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surgeon  as  the  late  Sir  A.  Cooper.  We 
have  had  under  observation  two  eases  in 
which,  by  means  of  a  large  crucial  inci- 
cision  of  the  palm,  the  indurated  fascia 
had  been  dissected  out  and  removed. 
The  operation  had  no  better  result  than 
that  of  causing  a  large  contracted  cica- 
trix, more  rigid  than  the  former  state  of 
things,  and  quite  irremediable. 

[Mr.  Wm.  Adams  advises  as  a  mode  of 
treatment  for  Dupuytren's  contraction, 
subcutaneous  division  of  the  palmar  fas- 
cia and  immediate  extension.  It  is  neces- 
sary to  divide  all  the  contracted  bands  of 
the  palmar  fascia,  and  for  this  purpose  Mr. 
Adams  uses  a  very  small  tenotomy  knife, 
inserting  it  under  the  skin  and  cutting 
from  above  downward.  The  finger  should 
he  immediately  extended  and  bandaged 
to  the  splint,  which  should  not  be  removed 
until  the  fourth  day.  A  splint  should  be 
worn  night  and  day  for  three  Aveeks,  and 
at  night  for  three  or  four  weeks  longer. 
A  relapse  is  said  not  to  occur. ' 


Busch,  of  Bonn,  divides  the  tense  fascia 
after  having  raised  a  skin  flap  on  the  pal- 
mar surface  of  the  hand  ;  the  flap  is  then 
replaced  and  sutured.  For  some  days  the 
finger  is  left  free,  but  when  the  wound 
granulates  a  cylinder  of  wood  is  placed  in 
the  palm  for  a  few  days,  and  after  this 
the  finger  is  extended  by  a  dorsal  splint.] 


Wry-Neck. 

Torticollis,  or  wry-neck,  is  a  not  very 
uncommon  distortion  of  the  head  and 
neck,  originating,  like  club-foot,  from  a 
variety  of  influences  ;  some  acting  through 
the  muscles — congenital,  spasmodic,  para- 
lytic ;  others  acting  through  the  ligaments 
and  bones — rheumatic  and  strumous. 
Occasionally  the  point  of  departure  of  a 
case  is  strumous  affection  of  the  lymphatic 
glands,  and  sometimes  loss  of  textures 
from  sloughing  after  burns  or  a  gunshot 
wound. 


Fig.  725. 


Wry-neck  from  spastic  contraction  of  stemo-cleido-mastoid  muscle. 


Congenital  wry-neck. — This  is  the  most 
common  form  of  wry -neck.   It  is  perceived  ! 
a  few  months  or  more  after  birth,  and,  ! 
when  suffered  to  proceed  unchecked,  gra-  I 
dually  increases  during  childhood,  adoles- 
cence, and  adult  life,  until  it  attains  the 
proportions   of  a  formidable   deformity. 
Many  cases  of  wry-neck,  reputed   to  be 
congenital,   have   appeai'ed   to  originate 
from  accidents  at  birth,  in  consequence  of 
breech  presentation,   turning,    etc.     We 
iivill  describe  an  adult  case,  in  which  the 
[bight  stemo-cleido-mastoid   is  the  head 
und  front  of  the  offending,  for  it  is  pro- 

|  ['  Lancet,  June  9,  1877,  p.  838  ;  also  Du- 
•uytren's  Finger  Contraction,  by  Otto  W. 
Iladelnng,  published  by  Gr.  P.  Putnam's  Sons  ; 
lso  Berl.  Klin.  Woch.,  No.  15,  1875.]    ' 


bable  that  other  muscles  are  always  either 
primarily  or  secondarily  involved.  The 
entire  head  leans  to  the  right  side  and 
slightly  forwards,  the  right  side  of  the 
neck  is  somewhat  hollowed,  whilst  the 
left  side  is  unnaturally  convex,  and  the 
patient  not  unfrequently  complains  of  pain 
iu  this  situation.  These  changes  in  the 
form  of  the  neck  are  more  pronounced  at 
the  upper  part,  i.  e.,  opposite  to  the  base 
of  the  cranium,  that  being  the  region 
most  influenced  by  the  contracted  mus- 
cles. The  chin  is  drawn  to  one  side  and 
approaches  the  left  shoulder  ;  the  right 
ear  is  approximated  to  the  sternal  ex- 
tremity of  the  clavicle.  The  sterno- 
cleido-mastoid  muscle  of  the  affected  side 
(right)  has  lost  its  symmetry,  being,  re- 
duced to  a  comparatively  narrow,  hard, 
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tight  cord,  three  inches  in  length,  the 
muscle  of  the  opposite  side  measuring  five 
and  a  half  inches.  This  prominent  cord 
is  double  below,  representing  the  double 
origin  of  the  muscle.  In  the  adult  a 
marked  upward  bend  of  the  clavicle  is 
often  seen  where  the  clavicular  portion  of 
the  contracted  muscle  arises,  induced  by 
the  Constant  abnormal  traction  to  which 
the  bone  has  been  subjected,  and  the  in- 
ferior portion  of  the  muscle  itself  appears 
of  cartilaginous  or  osseous  hardness,  and 
is  lost  in  a  large  bony  process  on  the  pro- 
tuberant clavicle.  If  we  examine  the 
neck  and  shoulders  posteriorly,  we  observe 
that  the  cervical  vertebra?  have  yielded  to 
the  dragging  of  the  contracted  muscle  ; 
this  part  of  the  vertebral  column  present- 
ing a  convexity  on  the  left  side,  which  is 
compensated  for  by  a  curvature  in  the 
opposite  direction  lower  down.  The 
right  side  of  the  head,  neck,  and  right 
shoulder  are  considerably  smaller  than 
the  parts  on  the  opposite  side  ;  the  right 
shoulder  and  scapula  being  unduly  rats*ed. 
A  singular  effect  upon  the  face  results 
from  this  difference  in  size,  combined  with 
the  impediment  to  the  function,  which 
the  abnormal  position  of  the  head  in- 
volves. In  the  adult  case  from  which  we- 
describe,  so  great  is  the  difference  in  size 
between  the  two  sides  of  the  face,  that  on 
the  right  side  the  external  canthus  of  the 
eye  is  distant  from  the  external  angle  of 
the  mouth  three  inches,  whilst  on  the  left 
the  distance  amounts  to  three  and  a  half 
inches.  The  inclination  of  the  head  to 
the  right  causes  the  right  eye  to  be  habitu- 
ally situated  on  a  still  lower  plane  than 
would  be  the  case  if  atrophy  of  the  af- 
fected side  were  alone  operative.  The 
atrophy  and  the  slight  bending  forwards 
of  the  head  interfere  with  the  direction 
and  use  of  the  right  eye,  and  cause  a  pe- 
culiar expression  of  archness  and  sense  of 
difficulty  and  suffering.  These  features 
of  the  deformity  are,  as  already  mention- 
ed, proportionally  less  marked  in  early 
life. 

The  principal  muscles  of  the  neck  are 
probably  involved,  the  trapezius  and 
scaleni,  as  well  as  the  sterno-mastoid.  In 
this  and  other  respects  congenital  wry- 
neck offers  much  analogy  to  congenital 
club-foot.  The  principal  contraction 
affects  in  both  cases  muscles  which  pass 
over  more  than  one  articulation,  the 
sterno-cleido-mastoid  in  one  case,  the 
gastrocnemius  in  the  other;  hence  in  the 
neck  the  mischief  of  morbid  contraction 
may  effect  a  higher  degree  of  deformity 
than  if  the  contracted  muscle  influenced 
one  articulation  only  ;  in  the  leg  the  con- 
tracted gastrocnemius  does  not  always 
limit  its  evil  influence  to  the  foot,  but 
may  contract  and  distort  the  knee.  In 
both  wry-neck  and  club-foot  other  muscles 


participate  in  the  deformity  ;  but  the 
range  of  influence  of  those  being  less,  or 
being  counteracted  by  antagonistic  pow- 
ers, their  contraction  is  not  so  apparent. 
It  is  an  interesting  question  of  physio- 
logical pathology,  whether  there  is  any- 
thing special  in  the  anatomy  and  function 
of  the  sterno-mastoid  and  gastrocnemius, 
that  they  should  obtain  the  distinction  of 
entering  into  so  large  a  proportion  of 
cases  of  congenital  and  acquired  deform- 
ity. The  gastrocnemius,  by  its  great 
development,  its  greater  nervous  supply, 
and  its  relation  to  the  upright  stature 
and  locomotion  of  man,  is  certainly  en- 
titled to  a  peculiar  and  elevated  rank  in 
comparative  and  human  myology ;  so, 
when  we  reflect  upon  the  size  of  the 
sterno-cleido-mastoid,  its  relation  to  the 
large  vessels  of  the  head  and  neck,  its 
deriving  its  nerve-power  mainly  from  a 
special  nerve  (spinal  accessory),  and  re- 
member the  influence  of  this  muscle  upon 
the  act  of  respiration,  we  cannot  deny  it 
a  pre-eminent  function  amongst  its  neigh- 
boring muscles. 

We  have  elsewhere  shown1  that  not 
unfrequently  wry-neck  appears  to  result 
from  straining  or  injury  to  the  neck 
during  difficult  labor,  from  traction  of  the 
head  by  instruments.  It  is  superfluous, 
after  what  we  have  said  of  the  causes  of 
congenital  club-foot,  p.  333,  to  refute  in 
detail  the  theory  which  would  attribute 
wry-neck,  like  club-foot,  to  accidental 
uterine  or  pelvic  pressure.  Congenital 
wry-neck  clearly  originates  from  causes 
acting  through  the  nervous  system. 

Treatment. — It  is  probable  that,  as  with 
slight  congenital  club-foot,  so  slight  cases 
of  congenital  wry -neck,  if  early  detected, 
are  removable  by  frictions,  manipula- 
tions, and  subsequent  education  ;  but  all 
the  cases  we  have  seen,  varying  in  age 
from  four  to  forty-five  years,  have  exhib- 
ited so  much  contraction  and  proportional 
secondar}7  deformity,  that  we  have  in  no 
case  delayed  division  of  the  sterno-cleido- 
mastoid.  It  has  always  seemed  justifiable 
to  gain  at  once,  by  means  of  this  opera- 
tion, a  large  measure  of  relief;  thus  af- 
fording an  encouraging  starting-point  for 
the  after-labors  of  the  attendant  in  over- 
coming the  shortening  of  the  integuments, 
platysma,  fascia?,  associated  muscles,  and 
ligaments  on  the  hollow  side  of  the  neck, 
and,  in  this  way,  gradually  acting  upon 
the  altered  relation  of  the  articular  facets 
of  the  inclined  vertebra?. 

Division  of  the  sterno-cleido-mastoid  is 
performed  subcutaneously,  upon  the  prin- 
ciples practised  by  Stromeyer  in  division 
of  the  tendo  Achillis,  viz.,  effecting  (lie 
division  by  the  smallest  possible  wound 
in   the   integuments    and   the  narrowest 

1  Trans.  Obstet.  Soc,  1862. 
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tract  through  the  subcutaneous  tissues, 
and  avoiding  any  external  bleeding  or 
extravasation  of  blood  into  the  areolar 
tissue,  or  admission  of  air  into  it.  Neg- 
lect of  these  precautions  would  be  cal- 
culated to  excite  suppuration  and  pre- 
vent immediate  healing  of  the  puncture, 
and  delay  untowardly  the  employment  of 
the  necessary  after-treatment,  until,  per- 
haps, the  severed  tendon  might  be  re- 
united and  implicated  in  the  surrounding 
adhesions,  the  case  thus  becoming  less 
amenable  to  the  necessary  mechanical 
treatment  than  before  operation.  The 
spot  chosen  for  the  operation  should  be 
that  at  which  the  tendon  springs  rigidly 
across  the  important  subjacent  organs,  and 
where  consequently  most  space  is  afforded 
for  introduction  of  the  tenotome  beneath 
the  tendon  without  risk  to  those  organs. 
In  wry-neck  this  spot  will  be  found  from 
a  half  to  one  inch,  above  the  clavicle. 
It  is  also  more  easy  to  sever  the  muscle 
entirely  by  keeping  at  this  distance  from 
the  bone.  In  some  cases  we  have  found 
the  sternal  portion  only  developed  and 
rigidly  contracted  ;  a  few  weak  fibres  at- 
tached to  the  clavicle  having,  before  the 
knife  reached  them,  yielded  to  the  tension 
maintained  by  the  assistant.  In  cases  in 
which  the  clavicular  origin  of  the  muscle 
is  broad,  it  is  safer  to  divide  the  sternal 
and  clavicular  portions  each  by  a  separate 
puncture,  rather  than  to  pass  the  knife  by 
one  puncture  made  in  front  of  the  neck 
as  far  back  as  may  be  necessary  to  reach 
the  whole  of  the  clavicular  portion.  This 
precaution  is  justified  by  the  anterior  and 
posterior  edges  of  the  muscle  not  being 
on  a  plane  surface  ;  for  although  the  fas- 
ciae of  the  lower  part  of  the  neck  may 
usually  bind  down  sufficiently  the  vessels 
and  nerves,  and  so  keep  them  out  of  dan- 
ger, it  is  well  to  remember  the  liability  of 
meeting  with  abnormal  distribution.  The 
complete  division  is  accompanied  by  a 
very  sensible  crack,  and  the  head  at  once 
assumes  a  much  improved  condition.  We 
have  measured  immediately  after  opera- 
tion, and  have  found  the  difference  in 
length  between  the  affected  and  sound 
muscle  reduced  more  than  one-half.  The 
puncture  should  at  once  be  covered  with 
a  compress  of  lint,  and  a  common  band- 
age be  applied.  We  have  found  no  harm 
result  in  the  case  of  the  sterno-cleido- 
mastoid  in  allowing  the  ends  to  separate 
as  far  as  they  were  inclined  to  yield.  In 
young  and  flexible  subjects,  we  have 
found  adhesive  plaster  and  a  common 
roller-bandage  an  amply  sufficient  me- 
chanical contrivance  to  aid  in  rectifica- 
tion of  the  head.  Apply  a  long  strip  of 
adhesive  plaster  around  the  forehead  and 
occiput,  its  maintenance  in  position  being 
better  secured  by  a  bandage  passed  over 
the  vertex  and  beneath  the  chin,  the  two 


being  pinned  together  where  the  one 
passes  over  the  other,  above  the  ears.  Next 
attach  around  the  waist  a  broader  band 
of  adhesive  plaster,  not  so  tight  as  to  in- 
terfere with  the  movements  of  the  ribs ; 
over  this  a  turn  or  two  of  calico  roller- 
bandage  ;  the  two  should  be  fastened  to- 
gether by  a  stitch  here  and  there.  The 
surgeon  has  now  two  circular  bandages, 
the  one  around  the  forehead,  the  other 
around  the  waist,  which  are  not  likely  to 
slip  if  properly  applied.  He  should  then 
sew  a  strip  of  ribbon  to  the  head  bandage 
directly  above  the  ear  of  the  unaffected 
side,  and  carry  it  diagonally  across  the 
trunk  to  the  opposite  side  of  the  waist 
bandage,  and  there  pin  it.  By  this  means 
the  left  mastoid  process  (we  are  speaking 
of  wry-neck  caused  by  contraction  of  the 
right  sterno-mastoid)  will  be  drawn  to- 
wards the  right  sterno-clavicular  articu- 
lation, the  original  wry-neck  be  removed, 
and  the  chin  brought  to  the  median  line, 
or  in  young  and  flexible  subjects  even 
across  it,  towards  the  affected  side,  con- 
stituting a  temporary  wry -neck  in  the  op- 
posite direction.  The  circular  or  ovoid 
form  of  the  cranium  renders  it  difficult  to 
act  upon  it  for  any  length  of  time  by  any 
apparatus  hitherto  invented.  The  appa- 
ratus will  shift  its  direction,  or  rather 
the  head  will  partially  disengage  itself. 
Hence  even  a  greater  necessity  for  ma- 
nipulations exists  in  wrj'-neck  than  in 
other  deformities.  No  apparatus  effects 
so  beneficial  and  lasting  an  impression 
upon  the  distortion  as  the  hands  of  the 
surgeon  or  attendant.  Whilst  one  holds 
down  the  shoulders,  the  other,  standing 
or  sitting  behind  the  patient,  should  ap- 
ply firmly  his  fiat  hands  to  the  sides  of 
the  head,  and  direct  the  chin,  vertex,  or 
occiput  in  the  required  directions.  The 
patient  should  be  placed  on  a  lower  seat. 
Such  manipulations  need  to  be  done  with 
due  caution  and  technical  skill.  It  is  not 
necessary  to  cause  pain  in  order  to  pro- 
duce much  good.  They  should  be  em- 
ployed three  times  a  day.  The  plaster 
and  roller-bandage  which  we  have  de- 
scribed is  most  convenient  in  reference  to 
these  manipulations.  It  may  be  unpinned 
in  a  moment,  and  as  quickly  readjusted. 
We  have  cured  many  cases  bj^  the  means 
here  enumerated,  in  periods  varying  from 
one  to  three  months,  and  have  never  had 
occasion  to  repeat  the  operation.  Ma- 
nipulations as  a  precaution  against  re- 
lapse may  be  longer  resorted  to  ;  but  the 
patient's  voluntary  efforts  are  more  em- 
ployed, for  obvious  reasons,  and  are  more 
successful,  than  in  some  other  congenital 
deformities.  An  apparatus  similar  to 
that  described  at  p.  360,  for  rectification  of 
the  position  of  the  head  in  deformity  from 
vertebral  disease,  may  be  employed  in 
cases  of  adult  congenital  wry-neck  dur- 
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ing  some  portion  of  every  twenty-four 
hours.  It  readily  effects  re-position  of  the 
lateral  or  forward  inclination  of  the  head, 
hut  is  powerless  to  affect  the  abnormal 
rotation  of  the  head  round  the  horizontal 
axis. 

Acquired  or  non-congenital  spasmodic 
wry-neck. — We  have  seen  several  cases  of 
active,  violent  spasm  of  the  sterno-mas- 
toid  in  both  sexes,  oftenest  in  unmarried 
females  of  middle  and  advanced  age, 
causing  severe  wry-neck.  The  spasm  is 
commonly  jerking,  irregular,  convulsive, 
never  ceasing  entirely  whilst  the  patient 
is  awake.  The  disorder  has  usually  com- 
menced about  the  age  of  thirty,  in  sub- 
jects not  obviously  hysterical,  persons  of 
excellent  intellectual  and  social  character, 
whose  families  have  seemed  prone  to 
other  cerebro-spinal  affections.  We  have 
watched  several  of  these  cases  for  many 
years.  The  spasm  and  deformity  have 
in  many  cases  gradually  increased,  often 
rendering  the  patient's  existence  distress- 
ing, through  incessant  motion  ofVthe 
head,  disturbance  of  sleep,  and  pain  in 
the  neck,  apparently  due  to  strain  of  liga- 
ments and  nerve  disturbance,  and  some- 
times accompanied  with  pain  referred  to 
the  upper  part  of  the  spinal  cord  itself,  as 
in  some  cases  of  "spinal  irritation." 
Now  and  then  the  spasm  is  so  consider- 
able that  the  ear  of  the  affected  side  is 
drawn  down  by  a  series  of  jerks  so  as 
almost  to  touch  the  clavicle.  The  pa- 
tient's voluntary  efforts  to  arrest  the 
pulling  down  of  the  head  appear  to  in- 
crease the  disorder.  Sometimes  the  co- 
existent affection  of  the  trapezius  draws 
the  head  at  the  same  time  backwards, 
and  prevents  the  chin  approaching  the 
sternum.  In  inveterate  cases,  such  as 
have  existed  many  years,  we  have  em- 
ployed mineral  and  vegetable  tonics,  gal- 
vanism, and  electricity,  with  only  tempo- 
rary benefit.  -  However,  as  might  be 
expected,  generous  diet,  hygiene,  and 
freedom  from  mental  disturbance,  alle- 
'  viate  the  symptoms.  Complete  relief  is 
afforded  by  subcutaneous  tenotomy  of  the 
affected  sterno-mastoid ;  but  even  this 
measure  is  only  useful  for  a  time;  for 
after  two  or  three  months,  or  as  soon  as 
reunion  of  the  severed  part  is  complete, 
the  spasmodic  shortening  and  jerking  re- 
turn. Stromeyer  had  a  patient  who  sub- 
mitted to  two  repetitions  of  tenotomy  for 
the  sake  of  the  temporary  relief  afforded 
by  the  operation.  The  author  once  ope- 
rated on  an  elderly  female  who  had 
suffered  from  spasmodic  wry-neck  up- 
wards of  twenty-five  years.  She  had 
been  unable  for  many  years  to  sleep  in 
the  recumbent  position,  but  dozed  in  a 
high-backed  nurse's-chair,  provided  with 
side-supports  for  the  head.  For  a  few 
nights  after  the  operation  she  slept  soundly 


in  bed.  The  malady,  however,  returned, 
and  she  ultimately  sank  exhausted,  want 
of  sleep  appearing  to  be  a  principal  cause 
of  the  fatal  result.  The  operation  on  the 
sterno-mastoid  is  insufficient  to  affect  the 
remaining  muscles,  which  are  sometimes 
involved. 

In  two  recent  cases  of  this  affection, 
such  for  example  as  have  existed  less  than 
two  years,  we  cured  the  patients  in  a  few 
months,  using  bromide  of  potassium.  In 
others  the  use  of  the  perchloride  of  mer- 
cury has  had  the  most  satisfactory  effect. 
In  every  case  which  the  author  has  cured, 
using  internal  remedies,  the  value  of  at- 
tention to  the  prima?  via?  has  been  appa- 
rent. For  this  purpose,  half  a  grain  of 
the  ext.  aloes  barbad.  every  night  has 
been  used.  It  is  not  improbable  that  the 
utility  of  hydr.  perchlorid.  and  of  argent, 
nitr.,  in  these  and  analogous  cases,  is  due 
to  their  stimulant  action  upon  the  hepatic 
and  alimentary  mucous  surfaces,  rather 
than  upon  any  direct  specific  action  upon 
the  nerve-tissue  serving  the  implicated 
muscles.  Relapse  is  not  uncommon  after 
every  mode  of  treatment. 

An  interesting  instance  of  almost  perfect 
cure  of  an  inveterate  case  in  which  mere  sec- 
tion of  the  sterno-cleido-mastoid  had  proved 
only  temporarily  beneficial,  is  fully  recorded 
by  Mr.  Campbell  de  Morgan  in  the  British 
and  Foreign  Medico-Chirnrgical  Review.  July, 
1866.  The  successful  operation  consisted  in 
division  of  the  external  branch  of  the  spinal 
accessory  and  the  removal  of  a  piece  of  the 
nerve,  about  a  quarter  of  an  inch  in  length. 
The  patient  was  seen  some  two  years  after- 
wards with  only  faint  traces  of  the  disorder. 

[Mr.  De  Morgan  has  since  performed  a 
second  operation,  but  without  relieving 
the  patient.1  Mr.  Rivington,2  however, 
was  successful  in  curing  a  spasmodic  tor- 
ticollis by  resection  of  the  accessorius,  as 
was  also  Mr.  Annandale,3  after  having 
failed  to  cure  the  patient  by  stretching 
the  nerve.  The  cure  had  remained  per- 
manent a  year  later. 

Tage  Hansen 4  reports  two  successful 
cases  cured  by  nerve  stretching.  In  one 
the  head  was  turned  to  the  left  100  times 
a  minute,  and  this  had  continued  four 
years.  An  incision  was  made  along  the 
posterior  edge  of  the  sterno-mastoid, 
and  the  nerve  stretched  in  both  directions. 
The  contraction  reappeared,  as  the  patient 
was  coming  out  of  the  anaesthetic,  hut  dis- 
appeared shortly  afterwards  and  did  not 
return.] 

Paralytic  wry-neck  is  rare  ;  we  have  not 
seen  more   than   three  cases.     The  head 

['  Lancet,  Aug.  3,  1867.] 
[2  Brit.  Med.  Journal,  Feb.  8, 1879,  p.  212.] 
[»  Lancet,  i.,  1879,  p.  555.] 
[«  Hospitals  Tidende,  2  R.  v.,  No.  45,  1878, 
p.  705.] 
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is  drawn  to  one  side  by  the  healthy  mus- 
cle, which  is  deprived  of  its  antagonist. 
Sometimes  a  case  occurs  in  which,  in  con- 
sequence of  difficult  birth,  the  head  falls 
helplessly  to  one  side  more  than  is  com- 
mon to  new-born  infants,  probably  from 
mechanical  injury  to  some  of  the  struc- 
tures in  the  neck.  Such  cases  resemble 
wry-neck  from  paralysis,  but  differ  by  the 
history,  and  by  the  evil  being  less  con- 
fined to  the  sterno-mastoid.  These  weak 
necks  from  injury  at  birth,  as  far  as  we 
have  had  the  opportunity  of  watching, 
have  gradually  recovered.  In  paralytic 
wry-neck,  when  the  stage  for  ordinary 
treatment  of  the  partial  paralysis  has 
passed,  we  can  do  no  more  than  support 
the  head  by  the  padded-leather  or  steel- 
spring  cravat.  Except  when  the  unpar- 
alyzed  sterno-mastoid  is  structurally  de- 
generated or  very  rigidly  contracted,  and 
is  insusceptible  of  elongation  by  manipu- 
lations or  mechanical  treatment,  it  would 
be  as  irrational  to  employ  tenotomy  as  it 
is  in  a  case  of  contracted  gastrocnemius, 
which  has  simply  lost  its  antagonist,  and 
which  can  be  relieved  by  a  suitable  me- 
chanical support  without  operation. 

[In  a  number  of  non-congenital  forms 
of  torticollis,  the  head  is  twisted  by  other 
muscles  than  the  sterno-mastoid.  In 
some  a  nervous  causation  seems  proba- 
ble. The  sterno-cleido-mastoid  and  tra- 
pezius muscles  are  supplied  by  the  spinal 
accessory,  and  spasm  of  these  muscles  is 
not  uncommonly  a  cause  of  wry-neck. 

Sometimes  the  sterno-mastoid  muscle 
is  not  affected,  and  a  variety  which  has 
been  termed  posterior  torticollis  occurs, 
where  the  muscles  attached  to  the  back  of 
the  head  alone  are  affected.  The  spasm 
may  be  acute  or  chronic,  lasting  for  years  ; 
tonic  or  clonic.  Various  causes  are  as- 
signed, such  as  local  muscular  fatigue, 
overwork,  etc.  ;  in  other  c,ases,  however, 
the  affection  cannot  be  explained  in  this 
way,  or  on  the  assumption  of  a  hysterical 
temperament. 

Sometimes  the  affection  is  of  a  mild 
form,  and  disappears  without  treatment, 
or  with  medicinal  treatment,  but  fre- 
quently it  is  extremely  obstinate,  and  a 
variety  of  means  are  employed  unsuc- 
cessfully. Of  those  recommended  the  fol- 
lowing may  be  mentioned :  Belladonna 
ointment,  injection  of  sulphate  of  atropia, 
counter-irritation,  ether-spray,  the  actual 
cautery,  faradization,  or  the  application 
of  galvanism,  or  a  mixture  of  both,  and 
massage. 

M.  Delore  has  reported  great  success 
in  treating  a  number  of  chronic  cases  of 
posterior  torticollis,  by  forcible  straight- 
ening under  an  anaesthetic,  and  fixation 
by  a  permanent  bandage  (silicate  of  pot- 
ash strengthened  by  pasteboard)  applied 


around  the  head  and  trunk,  and  worn  for 
weeks  or  months. 

M.  Delore  has  found  that  wry-neck, 
due  to  a  permauent  contraction  of  the 
posterior  muscles,  is  not  so  infrequent  as 
has  been  supposed,  and  that  it  may  result 
from  a  variety  of  causes. 

The  attitude  may  resemble  that  caused 
by  a  contraction  of  the  sterno-mastoid, 
but  in  the  cases  of  a  pure  type  this  mus- 
cle is  relaxed,  and  hence  tenotomy  or 
myotomy  is  not  indicated.  His  method 
of  operating  consists  in  anaesthetizing  the 
patient  and  grasping  the  head  firmly  with 
both  hands ;  assistants  hold  the  shoul- 
ders. The  deformity  is  gradually  cor- 
rected, and  at  times  the  sense  of  tearing 
fibrous  tissues  is  felt.  After  the  head  is 
in  position,  a  silicate  of  potash  bandage 
is  applied  about  the  head,  neck,  shoul- 
ders, and  trunk,  leaving  the  face  and 
arms  free.  The  bandage  is  worn  a  month, 
and  sometimes  in  severe  cases  it  has  to 
be  renewed.  In  thirteen  cases,  some  of 
them  of  deformity  of  a  severe  and  persis- 
tent type,  complete  success  was  obtained 
without  relapse. 

This  method  has  certain  advantages, 
which  are  manifest  in  watching  a  case  so 
treated.  The  muscles  in  a  state  of  spasm 
are  kept  more  perfectly  fixed  than  is  pos- 
sible by  any  other  apparatus  which  can  be 
devised,  and  hence  the  muscles  are  not  irri- 
tated by  more  or  less  intermittent  strain. 

Instead  of  silicate  of  potash,  plaster-of- 
Paris  bandages  have  been  used  by  Dr.  A. 
T.  Cabot,  of  Boston,  as  they  harden  much 
more  quickly  than  liquid  glass  bandages. 
The  appliance  is,  however,  much  more 
clumsy.  Instead  of  stiffening  the  bandage 
by  pasteboard,  the  writer  has  been  able 
to  give  sufficient  firmness  to  the  bandage, 
while  hardening,  by  incorporating  light 
strips  of  iron. 

In  certain  milder  cases  of  posterior  tor- 
ticollis it  is  evident  that  it  is  desirable 
not  only  to  use  force  to  rectify  the  posi- 
tion of  the  head,  but,  as  a  help  toward 
this,  to  support  the  chin  by  apparatus,  as 
the  weight  of  the  head  and  its  tendency 
to  fall  forward  is  a  source  of  irritation  to 
the  muscles  implicated  in  the  causing  the 
deformity.1] 

Wry-neck  from  disease  of  the  cervical 
vertebra?,  is  caused  by  strumous,  and  some- 

[>  Delore,  Gazette  Hebd.,  March  22,  1878; 
Mills,  Spasmodic  Torticollis,  American  Jour- 
nal of  Med.  Sciences,  Oct.,  1877;  Kormann, 
Schmidt's  Jahrbuch.,  Bd.  179,  1878,  p.  298  ; 
Swan,  Dublin  Journal  Med.  Sciences,  Aug., 
1879,  p.  114;  Bouland,  France  Medicale,  1879, 
p.  666  ;  Hamilton,  New  York  Medical  Journ., 
Feb..  1880  ;  Bradford,  Ibid.,  Jan.  1,  1880,  p. 
24;  Lancet,  April  17,  1880,  p.  604;  Fisher, 
Lancet,  Oct.  27,  1877,  p.  609.] 
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The  ball-and-souket        Chin-piece,  or  occipital  uprights  Side  view  of  fig.  727. 

joint.  and  chin-cup. 

Shaffer's  ball-and-socket  apparatus  for  treatment  of  malformations  of  head.]  ' 


times  by  rheumatico-strumous  disease  of 
one  or  more  cervical  vertebrae,  from  which 
the  head  inclines  to  the  affected  side. 
The  chin  is  directed  to  one  side,  although 

[Fig.  729.  "2 


India  Rwbbe? 


Cap  and  band  for  extension  in  wry-neck  (Bryant).] 

this  feature  is  less  marked  than  the  side- 
ward falling  of  the  head.  In  bulging  of 
the  opposite  side  of  the  neck,  and  in  gen- 
eral appearance,  these  cases  much  resem- 
ble congenital  wry-neck,  but  are  distin- 
guished from  it  by  their  history,  the  pain 
on  motion,  the  aspect  of  strumous  or 
constitutional  disorder,  by  hectic,  by  the 
instinctive  aversion  of  the  patient  to  the 
surgeon's  handling  of  the  head,  and  con- 
comitant glandular  or  other  forms  of  stru- 
mous disorder  in  the  one  case,  or  rheu- 
matic affection  in  the  other.  The  patho- 
logical changes  common  to  disease  of  the 
vertebra?  in  each  region,  and  its  peculiar 
dangers  when  situated  in  the  neck,  are 
described  in  a  previous  essay.  Great 
caution  is  necessary  in  handling  these 
cases,  lest  the  disintegrating  bones  give 
way  suddenly  to  the  pressure,  or  the  re- 
parative process  which  may  be  going  on 
be  interrupted.     Much  benefit  to  the  dis- 


ease itself,  and  gradual  improvement  in 
the  position  of  the  head  and  neck,  may 
be  effected  by  a  well-adjusted  supporting 
and  rectifying  apparatus,  as  well  as  by  the 
recognized  medicinal,  dietetic,  and  hy- 
gienic treatment  of  the  constitutional 
malady.  "We  have  twice  witnessed  death 
as  sudden  as  in  apoplexy,  in  cases  in 
Avhich  suitable  support  of  the  head  had 
been  neglected,  and  the  patients  had  per- 
sisted in  maintaining  the  erect  position, 
having  walked  about  supporting  their 
heads  with  the  hands.  The  most  efficient 
apparatus  consists  of  a  padded  metal 
plate,  secured  by  straps  beneath  the  ax- 
illa and  around  the  chest  upon  the  shoul- 
der of  the  side  to  which  the  head  inclines. 
From  this  shoulder-pad  an  iron  upright 
piece  extends  upwards,  by  the  side  of  the 
neck,  to  the  parietal  region.  The  lower 
end  of  this  upright  is  attached  to,  and 
moves  upon,  the  shoulder-plate  by  means 
of  an  endless  ratchet-screw  ;  the  upper 
end  is  connected  with  a  pad  intended  to 
be  adjusted  and  pressed  against  the  pa- 
rietal region.  In  adults  and  very  severe 
cases,  this  apparatus  may  be  attached  to 
a  common  spinal  support  for  the  chest 
and  pelvis,  for  the  sake  of  greater  fixity 
and  more  powerful  leverage.  Sometimes 
an  iron  stem  is  required  to  extend  up- 
wards on  one  or  both  sides  of  the  head, 
with  connecting  straps  to  be  applied  be- 
neath the  chin  and  occiput,  so  as  to  re- 
ceive the  weight  of  the  head.  Much  oppor- 
tunity for  the  ingenuity  of  the  instrument- 
makers  is  afforded  by  these  cases.  In  the 
present  day  we  do  not  commonly  find  it 
necessary  to  employ  the  cumbrous  and 
unsightly  machines,  consisting  of  an  iron 
scaffold  and  gibbet  for  suspension  of  the 
head,  to  which  surgeons  resorted  as  lately 
as  the  commencement  of  the  present  cen- 
tury.1 

['  Consult  also,  Kormann,  Schmidt's  Jahr- 
biich.,  Bd.  179,  1878  ;  Swan,  Dublin  .Tourn. 
Med.  Be,  Aug.,  1879,  p.  117;  Torticollis  ar- 
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Knock-knee,  In-knee  (Genu  Valgum). 

[No  subject  in  orthopaedic  surgery  has, 
within  the  last  few  years,  attracted  such 
attention  as  the  treatment  of  genu  val- 
gum ;  and  the  recent  literature  on  the 
subject  is  copious. 

The  anatomical  researches  of  Mikulicz1 
show  that  deformity  is  not  due  to  an  ab- 
normal condition  of  the  ligaments,  but  to 
an  unnatural  shape  of  the  bone,  which 
causes  a  downward  projection  of  the  in- 
ternal condyle.  This  is  the  result  partly 
of  a  curve  in  the  diaphysis,  but  partly  to 
an  unequal  growth  of  the  two  sides  of  the 
diaphysis  near  the  epiphyseal  line.  The 
epiphysis  itself  in  pure  genu  valgum  not 
the  result  of  arthritis  is  not  altered  in 
shape.  Contraction  of  the  outer  ham- 
string is  not  at  present  regarded  as  neces- 
sarily present ;  it  has  been  found  absent 
in  many  cases,  and  is  not,  therefore,  in  a 
causative  relation  with  the  deformity. 

Ollier's  experiments  have  shown  that 
an  irritation  of  the  internal  condyle  could 
cause  a  hypertrophy  of  this  part ;  but 
though  this  undoubtedly  may  cause  de- 
formities resembling  the  ordinary  knock- 
knee,  this  latter  must  be  considered  as 
not  the  result  of  inflammatory  changes 
in  the  bone,  but  probably  the  effect  on 
the  growth  of  bone  of  abnormally  dis- 
tributed weight.  Tripier,  Verneuil,  and 
Gueniot  agree  with  Mikulicz,  that  the  de- 
formity is  due  to  an  abnormal  shape  of 
the  femur  at  the  knee-joint,  but  believe 
that  the  change  is  in  the  internal  condyle 
itself,  which  is  abnormally  lengthened.2 

Mr.  Brodhurst  does  not  regard  the 
lengthening  of  the  condyle  as  the  cause 
of  the  deformity  ;  but  in  this  he  is  at  va- 
riance with  all  surgeons  who  have  recently 
studied  the  question.3] 

This  frequent  deformity,  of  which  in- 
stances are  met  with  at  all  ages,  consists 
of  an  inward  yielding  of  the  knee-joint, 
in  consequence  of  weakness  of  the  liga- 
ments and  muscles  which  respectively 
connect  or  surround  the  articular  extrem- 
ities of  the  femur  and  tibia.  Its  causes 
are  identical  with  those  which  produce 


ticulaire,  France  M§d.,  Oct.  19,  1879,  p.  666  ; 

Torticollis  treated  by  electricity,  New  York 

Med.  Journal,  Feb.,  1880,  p.  140  ;  Torticollis 

from  Worms,  Lancet,  p.  604,  April  17,  1880.] 

[l  Archiv  f.  Klin.  Chir.,  23,  1879,  p.  567.] 

[2  Hueter,  Archiv  f.  Chir.,  ix.,  961 ;  Busch, 

Berl.  Klin.  Woch.,   Sept.  22,  1879,  p.  569  ; 

Farabeuf,  Peyrot,  Gaz.  des  H6p.  Jan.  6, 1880  ; 

Tripier,  Gaz.  Hebd.,  1875,  No.  38  ;  Verneuil, 

Revue  des  Sc.  Medicales,  ii.,  1878,  629  ;  Poore, 

New  York  Med.  Record,  May  22, 1880,  p.  562.] 

[3  Chiari,   Wiener   Med.  Woch.,    Sept.   7, 

1878  ;  Farabeuf,  Peyrot,  Gaz.  des  Hop.,  Jan. 

6,  1880.] 
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in-ankle  or  flat-foot  (talipes  valgus  spu- 
rius),  p.  351. 

Abnormal  states  of  general  nutrition  in 
children  and  adolescents,  dependent  upon 
insufficiency  or  improper  quality  of  food, 
are  a  common  predisposing  cause  of  this 
deformity.  Sometimes  it  appears  prob- 
able that  the  constitutional  weakness,  or 
laxity  of  tissue,  has  been  engendered 
less  by  unsuitable  supply  or  quality  of 
food  than  by  imperfect  assimilation,  owing 
to  deficient  aeration  of  the  blood,  as  in 
children  reared  in  confined  dwellings,  both 
in  town  and  country.  In-  many  cases, 
the  abnormal  nutrition  proceeds  to  the 
length  of  developing  an  unmistakable 
rachitic  condition,  known  by  the  coexist- 
ence of  the  peculiar  curvatures  of  bones 
which  characterize  that  disease.  Our  ob- 
servation of  the  numerous  gradations  of 
knock-knee  met  with  in  young  children, 
varying  in  outward  appearance  from  the 
most  flourishing  health  to  the  most  miser- 
able, wasted,  and  dwarfed  extreme  rickets, 
has  convinced  us  that  even  in  the 
slighter  forms  of  knock-knee  a  degree  of 
impaired  assimilation  of  food  and  an  ab- 
normal state  of  blood,  similar  to  that 
present  in  rachitis,  exists.  In  these 
slighter  cases  of  knock-knee,  traces  of 
rachitis  will  be  found  in  prominence  and 
deformity  of  the  cartilages  of  the  ribs, 
flattening  of  the  sides  of  the  chest,  and 
sinking-in  of  the  sternum.  One  or  more 
severe  attacks  of  bronchitis,  or  broncho- 
pneumonia, have  frequently  been  with 
justice  regarded  by  the  friends  as  the 
forerunner  of  the  "  weakness  of  the 
limbs."  In  many  instances  the  earliest 
link  in  the  chain  of  causation  has  been 
an  error  in  the  infant's  diet ;  namely,  the 
substitution,  for  an  insufficient  supply  of 
breast-milk,  of  farinacea  boiled  in  water, 
with  the  addition  of  little,  if  any,  cow's 
milk.  Sometimes  we  may  ascend  a  degree 
higher,  and  discover  an  hereditary  patho- 
genetical  influence.  We  have  several 
times  observed  knock-knee  in  small,  deli- 
cate, prematurety  -  born  children  ;  the 
limbs,  as  a  consequence  of  general  weak- 
ness, having  yielded  to  the  superincum- 
bent weight  of  the  trunk.  Such  cases 
should  not  be  confounded  with  the  in- 
verted flexed  and  contracted  knees  which 
occur  in  children  who,  in  consequence  of 
premature  birth,  have  suffered  from  as- 
phyxia neonatorum  (p.  349).  Knock-knee 
often  shows  itself  before  the  child  has  at- 
tempted to  walk,  this  act  being  occasion- 
ally delayed  by  it  as  much  as  three  or 
four  years.  When  the  deformity  attains 
a  certain  grade,  it  may  increase  rapidly 
from  the  effects  of  walking,  or  it  may  in- 
crease so  gradually  as  not  to  excite  the 
parent's  anxiety,  until  at  length,  about 
the  age  of  seven,  ten,  or  twelve  years,  the 
child  is  acrain  "  thrown  off  the  feet,"  and 
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becomes  incapable  of  walking  without 
crutches  or  other  support.  The  defor- 
mity often  takes  place  in  tall,  rapidly- 
growing  lads  from  the  age  of  twelve  to 
eighteen,  who  may  have  exhibited  no 
previous  tendency  to  it.  Undue  exercise, 
and  fatigue  in  standing  and  walking,  with 
late  hours  and  the  poisoned  atmosphere 
of  ill-ventilated  places  of  business  and 
dormitories,  appear  in  such  individuals  to 
have  contributed  to  the  complaint.  Un- 
due strain  upon  a  sound  limb,  in  conse- 
quence of  some  other  defect  in  the  oppo- 
site limb  throwing  increased'  exertion 
and  weight  upon  it,  may  produce  this  de- 
formity. 

[The  treatment  of  knock-knee  at  present 
in  vogue  is,  1,  gradual  straightening,  until 
the  limb  has  assumed  a  shape  approach- 
ing the  normal  one ;  2,  forcible  straight- 
ening, according  to  the  method  of  M. 
Delore  ;  8,  osteotomy. 

Gradual  straightening  is  brought  about 
by  orthopaedic  apparatus,  or,  as  has  been 

Fig.  730. 


Apparatus  for  knock-knee. 

recently  suggested  by  German  surgeons, 
the  frequent  application  of  plaster  band- 
ages with  the  limb  brought  straighter  at 
each  application.1  Delore's  method  con- 
sists of  forcible  straightening  under  an 
anaesthetic.  This  is  brought  about  hy  a 
separation  of  the  epiphysis  from  the  dia- 
physis,  and  in  certain  cases  probably  by 
rupture  of  the  external  lateral  ligaments. 
In  children  this  latter  accident  is  not 
liable  to  occur.  When  it  does  occur  re- 
cover}' is  delayed,  and  orthopaedic  appa- 
ratus will  be  probably  needed  as  a  support 
in  locomotion  for  a  time. 

['  Mikulicz,  Langenbeck's  Archiv,  23, 1877; 
Baker,  Brit.  Med.  Journ.,  May  22,  1880; 
Fisher,  Lancet,  1877,  p.  84 ;  Brodhurst,  Lan- 
cet, June  7,  1879,  p.  812.] 


As  an  aid  in  fracturing,  an  osteoclast 
has  been  used,  or  mechanical  means  to 
increase  the  amount  of  force  used. 

The  method  of  forcible  straightening 
after  section  of  the  external  lateral  liga- 
ment is  one  which  should  be  discarded, 
as  better  means  are  now  at  the  disposal 
of  surgeons.  Langenbeck,  who  previously 
advocated  and  practised  the  procedure, 
reports  that  it  is  almost  impossible  to  pre- 
vent the  entrance  of  air  into  the  joint,  a 
risk  which  is  not  incurred  by  other  me- 
thods.1 

Forcible  straightening  has,  in  the  hands 
of  Delore,  Tillaux,  and  Duplay,  brought 
about  good  results  ;  in  certain  cases,  how- 
ever, the  results  have  been  unsatisfactory  ; 
in  a  few  inflammation  of  the  knee-joint 
followed,  and  a  death  has  been  reported.2 

Osteotomy,  in  treating  the  deformity  of 
knock-knee,  has,  within  the  last  few  years, 
been  performed  by  German  and  English 
surgeons  a  great  number  of  times,  with 
reported  remarkable  success. 

The  method  of  Meyer,  Billroth,  and 
Schede  of  straightening  the  limb  by  sec- 
tion of  the  tibia  has  met  with  disfavor, 
as  the  internal  condyle  is  in  this  way  dis- 
regarded. Mr.  Ogston,  to  remove  this 
deformity,  sawed  off  the  internal  condyle 
with  an  Adams  saw,  completely  severing 
the  internal  condyle  from  the  femur.  Mr. 
Reeves  has  substituted  the  chisel  in  place 
of  the  saw,  driving  the  former  nearly  into 
the  joint,  and  completing  the  separation 
by  a  fracture  which  occurs  on  straighten- 
ing the  limb.  In  both  these  procedures 
the  internal  condyle  is  forced  up.  Mac- 
Ewen  and  Chiene  have  made  a  wedge- 
shaped  opening  across  the  internal  condyle 
by  severing  the  femur  from  the  inside, 
using  chisels  of  different  thicknesses,  the 
largest  being  used  first ;  the  limb  is  then 
straightened  forcibly.  In  some  cases, 
MacEwen  has  found  it  necessary  to  chisel 
the  tibia  also.  MacCormac  entered  the 
chisel  on  the  outer  side  of  the  femur  just 
above  the  line  of  the  epiphysis  ;  the  chisel 
is  driven  nearly  through  the  femur,  the 
limb  is  then  straightened,  and  the  uncut 
part  of  the  femur  broken.  A  wedge- 
shaped  gap  is  left  on  the  outer  side,  which 
fills  with  granulations.  Taylor  and  Bar- 
well  divided  the  femur  above  the  knee- 
joint,  Mr.  Barwell  chiselling  also  the 
tibia  a  short  time  afterwards.    The  joint  is 


['  Berl.  Klin.  Wochen.,  No.  40,  1877,  p. 
592.] 

[3  Delore,  1861,  Gaz.  MM.  de  Lyon,  and 
Gaz.  des  Hopitaux,  Aug.  10,  1880,  p.  730  ; 
Mikulicz,  Langenbeck's  Archiv  f.  Klin. 
Chir.,  28,  1879  ;  Gay,  Lancet,  Nov.  2, 1878,  p. 
620,  Brit.  Med.,  Nov.  23,  1878,  p.  769  ;  Til- 
laux, Bull,  de  la  Societe  de  Chir.,  Nov.,  1875, 
also  Bull,  de  la  Societe  de  Chir.,  ii.,  p.  559, 
1876  ;  Gaz.  des  Hop.,  Aug.  10,  1880,  p.  730.] 
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opened  in  Ogston  and  Reeves's  operation  ; 
in  the  others  it  is  probably  not  touched. 
In  successful  cases  the  patients  are  able 
to  walk  about  in  from  three  to  six  weeks. 
Success  is  obtained  in  by  far  the  greater 
number  of  cases,  the  risk  of  Ogston's  ope- 
ration being  comparatively  slight,  judging 


731. 


Dr.  Ogston's  operation  for  knock-knee  (Bryant). 

from  the  few  deaths  out  of  the  many  hun- 
dred reported  cases,  Some  of  Mr.  Mac- 
E wen's  patients  have  been  able  after  re- 
covery to  walk  thirteen  miles  at  a  stretch, 
thus  proving  the  completeness  of  the  cure. 

Although  the  number  of  deaths  from 
Ogston's  operation  is  remarkably  small, 
yet  the  method  of  supra-condyloid  osteot- 
omy, with  antiseptic  precautions,  offers 
the  patient  the  best  chances  for  the 
speediest  recovery.  The  limb  immediately 
after  the  operation  should  be  fixed,  and 
the  most  thorough  fixation  is  given  bj'  a 
plaster-of-Paris  bandage,  with  afenestrum 
for  the  application  of  dressings.'] 

Treatment  of  knock-knee.  —  We  have 
heard  it  maintained,  that,  as  a  rule,  chil- 
dren recover  spontaneously  from  this  af- 
fection.    In  a  small  proportion  of  cases, 

['  Annandale,  Ed.  Med.  Journ.,  July  18, 
1855  ;  Ogston,  Edinb.  Med.  Journal,  March, 
1877,  p.  782;   Langenbeck's  Archiv  f.  Chir., 

1877,  Bd.  21,  237;  Chiene,  Ed.  Med.  Journal, 
Sept.,  1877,  p.  260  ;  Reeves,  Brit.  Med.  Journ., 
Sept.  21,  1878,  p.  431  ;  MacEwen,  Osteotomy, 
London,  Churchill,  1880  ;  Barwell,  Brit.  Med. 
Journ.,  July  12, 1879  ;  Poore,  New  York  Med. 
Record,  April  10,  1880,  and  ibid.,  May  22 
and  29  ;  also  Sprengler,  Centralblatt  f.  Chir., 

1878,  No.  12.  Death  after  Ogston's  Method, 
Lancet,  Nov.  6,  1878,  p.  696,'  and  successful 
cases  ;  Fowler,  Proc.  Soc.  County  of  Kings, 
June,  1879,  p.  119  ;  Bruns,  Berl.  Klin.  Woch., 
No.  33,  1880,  p.  610  ;  Davy,  Lancet,  Dec.  4, 
1880,  p.  896  ;  Swan,  Dublin  Journal  Med.  Sc, 
Dec,  1880  ;  Brodhurst  in  opposition,  Lancet, 
Nov.  27,  1880,  p.  870;  Bradford,  New  York 
Med.  Journal,  Jan.  1881,  one  case  treated  by 
apparatus,  one  by  osteotomy  ;  also  MacCor- 
mac,  Antiseptic  Surgery.] 


spontaneous  recovery  of  good  power  of 
walking  takes  place  ;  but  an  examination 
of  such  instances  has  shown  us  evident 
traces  of  the  affection  in  some  persistent 
enlargement  of  the  internal  condyles, 
with  inability  to  take  long  walks  on  sev- 
eral successive  days,  without  weakness 
and  pain  on  the  inside  of  the  knee.  Slight 
cases  will  recover  under  improved  dietetic 
and  hygienic  influences,  with  the  aid  of 
suitable  manipulations,  and  the  discon- 
tinuance of  prematurely  teaching  the 
child  to  walk.  Sometimes  we  can,  in  ad- 
dition, advantageously  recommend  the 
recumbent  posture  during  certain  short 
periods  of  the  day,  and  combine  with  this 
repose  the  placing  a  soft  pad  between 
the  condyles,  the  limbs  being  extended, 
and  the  •  ankles  being  gently  drawn 
towards  each  other  by  means  of  a  soft 
bandage,  strap,  or  other  ligature.  In  car- 
rying out  this  plan,  we  require  to  Avatch 
that  the  knees  be  not  too  fully  extended, 
i.  e.,  bent  backwards  beyond  the  horizontal 
line  of  the  couch  ;  a  condition  apt  to  en- 
sue as  another  consequence  of  undue 
laxity  of  articular  ligaments.  In  worse 
cases,  more  persistent  mechanical  means 
are  requisite  ;  simple  padded  wooden 
splints,  a  short  one  applied  behind  the 
knee  to  prevent  flexion,  and  a  long  one 
reaching  from  the  trochanter  to  the  mal- 
leolus externus,  not  too  tightly  bandaged, 
may  suffice.  Modifications  of  such  splints, 
constructed  of  metal  or  wood  articulated 
at  the  knee,  furnished  with  a  ratchet- 
screw  to  permit  adjustment  to  the  inward 
inclination  of  the  knee,  and  secured  by 
straps  and  buckles,  may  be  found  at  most 
instrument-makers.  On  the  whole,  even 
in  moderately  severe  cases,  but  especially 
in  aggravated  cases,  no  apparatus  is  so 
efficient  as  a  well-constructed  iron  to  ex- 
tend from  the  pelvis,  on  the  outer  side  of 
the  limb,  sometimes  on  both  sides  of  the 
limb,  to  the  bottom  of  the  shoe,  the  hip 
and  ankle  joints  being  left  free,  the  knee 
fixed  in  a  somewhat  improved  position, 
whieh  may  be  further  rectified  from  time 
to  time,  as  the  progress  of  the  case  de- 
mands, by  means  of  the  adjusting  screw 
or  straps.  The  surgeon  should  see  that 
the  apparatus  is  constructed  with  due 
regard  to  the  anatomico-pathological  and 
the  mechanical  wants  of  the  case.  For 
example,  irons,  to  be  promptly  effective, 
need  to  take  suitable  points  of  support 
against  the  upper  part  of  the  outside  of 
the  thigh  and  the  lower  part  of  the  out- 
side of  the  fibula. 

Severe  cases  require  the  knee  to  be  pre- 
vented from  bending  when  standing,  dur- 
ing a  period  varying  from  three  to  six 
months ;  then  freedom  of  motion  during 
a  part  of  each  day  for  a  similar  though 
variable  period  ;  and,  lastly,  perfect  free- 
dom yet  a  few  months,  before  discontinu- 
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ance  of  the  support.  The  total  average 
duration  of  bad  cases  in  advanced  child- 
hood may  occupy  two  years.  Care  should 
be  taken  to  emplo}'  daily  frictions  and 
manipulations,  so  as  to  prevent  the  knee 
becoming  stiff  in  an  extended  position. 
We  were  formerly  accustomed,  in  severe 
in-knee  of  adolescents,  to  aid  the  me- 
chanical treatment  by  previous  section  of 
the  outer  hamstring  ;  but  the  observation 
of  the  length  of  time  occupied  in  the 
treatment  notwithstanding  the  tenotomy, 
and  indeed  a  conviction  forced  upon  us 
that  the  operation  did  not  appreciably 
shorten  the  treatment,  has  caused  us  for 
many  years  past  to  discontinue  recourse 
to  it.  In  adolescents  the  most  severe 
cases  will  recover  with  the  aid  of  manipu- 
lations, exercises,  and  mechanical  appa- 
ratus, without  confinement  to  the.  couch  ; 
but  until  a  straight  limb  is  obtained,  re- 
cumbency, by  removing  the  weight  of 
the  trunk,  greatly  accelerates  recovery. 
We  are  bound  emphatically  to  protest 
against  the  operation  of  removal  ^f  a 
wedge-shaped  piece  of  bone  from  the 
upper  part  of  the  tibia,  performed  by  M. 
Meyer  for  the  cure  of  this  deformity.  It 
is  a  sufficient  condemnation  of  this  severe 
operation  to  remind  the  reader  that  knock- 
knee  is  not  dependent  on  curvature  or  de- 
formity of  the  tibia,  but  upon  a  removable 
displacement  of  the  relation  of  the  articu- 
lar extremities  which  enter  into  the  knee- 
joint.  Consequently,  an  operation  of  the 
kind  performed  away  from  the  joint  is  at 
best  a  clumsy  proceeding,  and  not  with- 
out danger.  Division  of  the  external 
lateral  ligaments,  another  operation  re- 
commended for  knock-knee,  is  also  unne- 
cessary.    [See  p.  362.] 

Occasionally  the  knee  joint  yields  out- 
wardly instead  of  inwardly,  constituting 
a  deformity  exactly  the  opposite  to  knock- 
knee.  We  have  named  this  affection, 
Genu  extrorsum  curvatum.  The  treatment 
of  it  should  be  conducted  upon  the  same 
principles  as  that  of  knock-knee. 

[Curvature  of  Bone, 

A  certain  number  of  the  curvatures  of 
the  long  bones  in  young  children  correct 
themselves  without  treatment.  In  others 
the  deformity  increases  with  growth. 
Ilorst,1  in  fourteen  cases  under  observa- 
tion from  four  to  nine  years  but  subjected 
to  no  treatment,  found  that  in  nine  cases 
there  was  an  increase  in  the  deformity,  in 
four  no  increase,  and  in  one  improvement. 
.  Of  cases  treated  by  apparatus,  in  none 
did  an  increase  of  the  deformity  take 
place ;  in  sixteen  improvement  was  ob- 
served, the  improvement  being  most 
marked  when  the  curve  was  greatest  and 

['  New  York  Med.  Journal,  May,  1878,  p. 
544.] 


between  two  and  three  years  of  age.  In 
some  no  improvement  took  place  under 
treatment,  but  in  these  the  curvature  in- 
creased after  apparatus  was  abandoned. 
Apparatus  was  worn  in  the  successful 
cases  from  nine  months  to  two  years,  and 
no  injury  to  nutrition  was  observed  from 
the  use  of  the  apparatus.  This  has  also 
been  the  experience  of  Dr.  Gibney.1 

Where  the  bone  is  so  hard  as  to  resist 
the  correcting  power  of  apparatus,  the 
deformity  may  be  corrected  either  by 
section  of  the  bone,  or  by  breaking  it, 
— osteotomy  or  osteoclasis. 

The  operation  of  osteotomy  has  won  for 
itself  a  prominent  place  in  the  records  of 
modern  surgery.  MacE  wen  has  performed 
osteotomy  on  557  limbs  in  330  patients. 
Of  these  220  were  knock-knee,  64  were 
simple  bow-leg,  40  patients  with  80  limbs 
had  anterior  and  other  curves,  6  wex'e  pa- 
tients with  ankylosis  (1  of  the  hip  and  5 
of  the  knee).  Both  limbs  were  operated 
on  at  once,  and  when  several  curves 
needed  treatment,  sections  of  all  were 
made  at  the  same  time.  In  one  case  ten 
osteotomies  were  done  at  one  sitting. 
These  operations  were  not  subcutaneous  ; 
the  soft  parts  were  divided  down  to  the 
bone,  and  the  chisel  inserted  at  right 
angles  to  the  axis  of  the  bone.  Strict 
antiseptic  precautions  were  enforced. 
All  the  above  patients  except  8  recovered 
without  suppuration.  Of  the  8  with 
suppuration,  7  recovered,  after  slight 
delay,  1  got  out  of  bed  shortly  after 
the  operation,  stepped  upon  the  limb, 
forced  the  bone  through  the  skin,  slough- 
ing followed  and  amputation  was  per- 
formed ;  of  those  operated  on,  3  died  sub- 
sequently,! of  pneumonia,  1  of  diphtheria, 
1  of  tubercular  meningitis.  The  others 
recovered  with  perfectly  useful  limbs. 

Instead  of  removing  a  wedge-shaped 
piece  of  bone  from  the  convexity  of  the 
tibia  and  fibula,  it  is  a  much  simpler  opera- 
tion to  divide  with  a  chisel  the  fibula  and 
tibia,  and  straighten  the  limb,  leaving  the 
wedged-shaped  gap  to  fill  up,  which  it 
appears  invariably  to  do.  The  tibia 
should  be  divided  at  the  point  of  its 
greatest  curvature,  and  the  fibula  at  the 
same  level.  Separate  incisions  should  be 
made  over  the  tibia  and  fibula,  and  the 
chisel  inserted  and  turned  so  as  to  be  at 
right  angles  with  the  incision  made  in  the 
axis  of  the  limb.  The  chisel  should  be 
-};  to  f  of  an  inch  wide  and  should  taper 
equalty  on  both  sides.  Antiseptic  pre- 
cautions do  not  appear  from  the  reported 
cases  to  be  essential  to  success  (Poore). 

Instead  of  the  chisel  a  subcutaneous 
saw  has  been  used  and  is  preferred  by 
some  surgeons.  These  deformities  have 
also  been  corrected  by  fracturing  the 
limb,  by  the  hand  or  by  the  aid  of  an 

['  Maryland  Med.  Journal,  May,  1879.] 
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Fig.  732. 


Shaffer's  knee-splint. 


Fig.  733. 


Bigg's  apparatus  for  restoring  position  after  exten- 
sion of  contracted  knee-joint  (Erichsen). 

osteoclast.      The  soft    parts  have    been 
found  to  stand  without  injury  a  great  deal 


of  pressure,  sufficient  in  the  majority  of 
cases  to  break  bone.  Immediately  after  the 
fracture  the  limb  should  be  held  in  the  cor- 
rected position  by  means  of  loops  of  band- 
age pulling  in  different  directions  and  held 
by  assistants,  who  should  hold  the  limb  also 
by  the  toes  and  knee.  A  bandage  should 
be  applied  smoothly,  cotton  placed  over 
the  parts  least  covered  with  soft  tis- 
sues, and  plaster-of-Paris  bandages  ap- 
plied. Swelling  does  not  occur  if  the  band- 
age is  well  applied,  and  no  further  treat- 
ment is  needed  until  union  takes  place. 

The  danger  from  this  procedure  appears 
to  be  very  slight.  At  an  autopsy  in  a  case 
reported  by  Dr.  A.  T.  Cabot,  where  death 
took  place  from  tubercular  meningitis 
some  time  after  osteotomy,  it  was  found 
that  fracture  had  occurred  without  splint- 
ering, and  firm  union  had  occurred  with- 
out deformity.1] 

On  Orthopaedic  Operations  applicable  to  the 
Bemoval  of  Curvature  of  Bones. 

Under  the  section  on  Kachitis  in  this 
work  the  value  of  mechanical  treatment 


['  Boston  Med.  and  Surg.  Journal,  Aug.  14, 
1879,  p.  217;  Gussenbauer,  Arch.  f.  Klin. 
Chir.,  xviii.,  1875  ;  Guerin,  Gaz.  Hebd.,  April 
7,  1876  ;  Barwell,  Lancet,  Dec.  23,  1877.  p. 
922;  Bradley,  Lancet,  vol.  ii.,  1877,  p.  78; 
Schede,  Berl.  Klin.  Wochenschr.,  1877,  No. 
36,  p.  532  ;  Maunder,  Med.  Times  and  Gaz., 
Feb.  2,  1878:  MacEwen,  Lancet,  Dec.  28, 
1878,  Ibid.,  Sept.  18,  1S80,  p.  450;  Billroth, 
London  Med.  Record,  Oct.  13,  1875  ;  Jones, 
Lancet,  vol.  ii.,  1877,  p.  235  ;  Poore,  New  York 
Med.  Record,  April  26, 1879;  Boeckel,  Conside, 
rations  sur  l'Osteotomie,  Paris,  1880;  Albert, 
Wiener  Med.  Presse,  Sept.  16.  1877,  3  cases, 
removal  of  wedge-shaped  portion  of  tibia.] 
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of  curvature  of  the  long  bones  of  the 
lower  extremities  will  lind  appropriate, 
mention.  In  very  early  childhood,  whilst 
the  curved  bones  are  still  in  the  softened 


Bigg's  apparatus  for  anterior  curvature  of  leg.] 


stage,  the  straightening  of  them  with  the 
aid  of  splints,  strapped  or  bandaged  on 
the  parts,  may,  when  the  treatment  is 
conducted  with  gentleness  and  patience, 


be  successfully  accomplished,  or  "irons" 
may  be  substituted  for  splints.  The  bent 
rachitic  bones  of  the  forearm  may  also, 
in  the  early  stage  of  the  disorder,  be 
straightened  by  splints  or  with  the  help 
of  spring  instruments.  So  also  the  long 
bones  of  the  lower  extremities  in  adoles- 
cents affected  with  the  singular  and  pa- 
thologically speaking  little  understood 
disease  variously  denominated  "mollifies 
ossium,  osteomalacia,  raehitismus  adult- 
orum,"  may  be  easily  straightened  by 
mechanical  means. 

It  is  different  when,  in  ordinary  ra- 
chitis, the  bones  have  reached  the  stage 
of  normal  induration  or  "eburnation. " 
On  such  bones  mechanical  pressure  makes 
no  perceptible  impression.  In  the  adult, 
therefore,  affected  for  instance  with  tibia 
and  fibula  of  ivory  hardness,  and  bent  to 
an  angle  of  75°  or  80°,  the  limbs  being 
shortened  several  inches,  the  act  of  walk- 
ing being  laborious  and  painful,  owing  to 
the  consequent  and  undue  strain  upon 
the  ankles  and  knees,  which  become 
effected  with  genu  valgum  and  talipes 
valgus  spurius  or  fiat-foot,  the  question 
has   arisen  whether  such  an  individual, 
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Various  forms  of  appliances  for  bow-legs.] 


insusceptible  of  help  from  irons,  shall  be 
left  incurably  lame. 

A  case  of  this  nature  was  submitted  for  my 
opinion  by  Mr.  L.  Stromeyer  Little.  The  case 
was  that  of  a  young  adult  female,  otherwise 
in  good  health,  and  free  from  deformity  in  the 
upper  half  of  the  frame.  It  was  agreed  that 
relief  might  be  obtainable  from  removal  of 
wedges  of  bone  from  the  tibia  and  fibula,  and 
subsequently  placing  them  in  the  straight 
position,  and  their  treatment  after  the  manner 


of  accidental  compound  fracture.  The  diffi- 
culty in  deciding  on  the  propriety  of  such  an 
operation  resulted  from  the  uncertainty 
whether  bones  thoroughly  "  eburnated"  after 
rachitis  could,  when  severed  surgically,  for 
the  cure  of  distortion,  be  confidently  expected 
to  reunite  after  the  manner  of  an  ordinary 
compound  fracture  of  healthy  bone.  No 
known  facts  bearing  on  this  point,  such  as  the 
history  of  a  fractured  rachitic  "  eburnated" 
bone  and  its  reparation,  were  available  to 
help  the  decision.     After  reflection  upon  the 


ANKYLOSIS. 


367 


manner  in  which  reparation  is  effected  after 
fracture  of  a  healthy  bone,  it  was  decided 
that  reunion  of  the  artificially  divided  ebur- 
nated  bones  would  take  place.  The  opera- 
tions took  place  at  the  National  Orthopaedic 
Hospital.  The  tibia  and  fibula  of  each  leg 
were  severed  and  wedge-shaped  pieces  re- 
moved, the  periosteum  having  been  scrupu- 
lously respected  as  much  as  possible. 

The  operations  presented  no  unexpected 
difficulties.  They  were  arduous,  owing  to  the 
depth  at  which  great  part  of  the  sawing  had 
to  be  accomplished,  and  the  blunting  effect  of 
the  hardened  and  enlarged  bones  upon  the 
best  tools.  The  leg  first  operated  on  did  not 
heal  without  the  supervention  of  two  mode- 
rate abscesses,  and  the  throwing  off  of  small 
necrosed  particles.  The  health  did  not  suffer. 
After  six  months  the  patient  left  the  hospital 
with  one  straight  limb,  the  inversion  of  knee 
and  flat-foot  having  been  simultaneously  over- 
come. She  returned  to  the  hospital  after  six 
months'  absence  and  requested  to  have  the 
second  limb  operated  on.  *  The  experience  ac- 
quired by  the  first  operation  was  not  lost  upon 
the  second.  This  time  she  made  a  more 
speedy  recovery  and  had  no  abscess.  A  year 
and  a  half  after  the  first  operation  she  walked 
with  the  help  of  a  stick,  having  two  straight 
limbs. 

Mr.  Little  operated  on  an  analogous  case  of 
bony  curvature  in  the  upper  extremity.  A 
boy  suffered  from  inability  to  pronate  the  fore- 
arm, owing  to  the  bones  having  become  de- 
formed during  infancy  from  softness  and 
irregular  muscular  contraction.  The  forearm 
was  constantly  fixed  in  a  state  of  supination, 
diagnosed  to  result  from  the  unduly  arched 
radius  being  locked  in  its  movements  by  con- 
tact with  the  ulna.  Section  of  the  radius, 
placing  it  in  a  normal  position,  and  healing 
of  the  artificial  compound  "  solution  of  con- 
tinuity," resulted  in  a'few  weeks  without  any 
disturbing  symptom  and  with  the  desired 
beneficial  result. 

These  operations,  fairly  indicated  and 
eminently  successful,  offer  a'n  encouraging 
page  to  the  orthopaedic  surgery  of  bones. 
As  in  other  departments  of  orthopaedy,  it 
may  be  hoped  that  increased  attention  to 
such  deformities  in  their  early  stages  may 
render  the  opportunity  of  important  sur- 
gical interference  less  frequent  than  we 
have  witnessed. 

Ankylosis  of  the  Knee  and  other 
Articulations. 

The  successful  labors  of  orthopaedic 
practitioners  have  contributed  to  improve 
the  knowledge  of  the  real  condition  of 
joints  after  the  cessation  of  various  forms 
and  degrees  of  inflammation  and  degene- 
ration. The  erroneous  notion,  that  long- 
continued  repose  of  a  joint  alone  sufficed 
to  induce  such  alterations  in  its  articular 
surfaces  as  to  lead  to  bony  union,  and 
the  remarkable  rigidity  and  immobility 
which  result  from  the   agglutinated  or 


contracted  extra-articular  structures — fas- 
ciae, muscles,  and  ligaments — especially 
when  dense,  fibrous,  deeply-extending 
cicatrices  coexist,  favored  the  supposition 
of  the  common  prevalence  of  true  bony, 
irremediable  ankylosis.  We  know  that 
absolute  bony  union  of  articular  surfaces 
is  a  comparative  rarity,  even  in  patho- 
logical cabinets. 

For  practical  purposes  we  may  divide 
the  conditions  in  which  joints  contracted 
from  disease  are  presented  to  the  surgeon, 
with  a  view  to  the  restoration  of  form  and 
motion,  into  three  classes.  1st.  Those  in 
which  the  resistance  to  motion  is  furnished 
solely  or  mainly  by  the  extra-articular  tis- 
sues. 2d.  Those  in  which,  in  addition,  more 
or  less  considerable  changes  within  the 
articulation  have  occurred,  viz.,  transfor- 
mation of  the  synovial  surfaces,  vascular 
adhesions,  fibrous  adhesions,  erosion  of 
cartilage  or  of  bone,  mineral  or  bony  de- 
posits.    3d.  Absolute  osseous  ankylosis. 

The  first  class  of  cases  is  common.  We 
have  met  with  numerous  instances  of 
knee  and  elbow-joint  contractions,  in- 
duced respectively  by  severe,  deeply-ex- 
tending burns,  by  phlegmonous  erysip- 
elas, by  "swelled  leg,"  in  which  the 
history  of  the  case,  the  state  of  obvious 
contraction  and  adhesion  of  the  extra- 
articular tissues,  together  with  the  ab- 
sence of  displacement  or  deformity  of  the 
articular  extremities  of  the  bones,  left  no 
doubt  in  our  minds  that  the  articular 
surfaces,  notwithstanding  the  paucity  of 
motion,  or  its  entire  absence,  were  free 
from  organic  change.  In  these  cases,  res- 
toration of  form,  and  often  an  almost  com- 
plete recovery  of  spontaneous,  i.  e.,  vol- 
untary, movement,  may  be  effected  with- 
out difficulty. 

The  second  class  of  cases  includes  some 
which  have  had  a  similar  origin  to  those 
of  the  first  category,  but  in  which  the  in- 
jury or  inflammation  has  extended  to  the 
interior  of  the  joint,  or  at  least  has  in- 
volved the  capsular  ligament.  In  these 
cases,  deep,  retracted,  indented  cicatrices, 
and  bands  of  indurated  adventitious  tis- 
sue, penetrating,  it  may  be  presumed, 
into  the  hollows  and  sinuosities  of  the 
ends  of  the  bones,  even  if  all  happen  to 
be  exterior  to  the  articulation,  tell  of  ex- 
posure of  the  synovial  membrane  so  near 
to  the  disease,  that  it  is  improbable  that 
it  will  have  escaped.  These  cases  admit 
of  rectification  of  position,  and  commonly 
some  degree  of  voluntary  motion  follows, 
but  not  always  until  months  or  years  after 
active  orthopaedic  treatment  has  been  dis- 
continued. The  bulk  of  the  second  class 
consists  of  cases  resulting  from  strumous 
synovitis  (?)  and  diseases  of  the  articular 
extremities,  rheumatic  and  gouty  con- 
tractions, and  distortions  from  accidental 
violence. 
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The  strumous  distortions  of  the  knee 
usually  present  considerable  mobility 
within  a  limited  range,  with  much  de- 
formity and  prominence  of  the  internal 
condyle  from  subluxation,  and  from  wast- 
ing of  the  member  above  and  below  the  ar- 
ticulation. They  are  usually  straightened  j 
without  difficulty,  although  much  promi- 
nence of  the  condyles  and  subluxation  will 
remain.  Partial  mobility  is  usually  re- 
covered. 

The  rheumatic  cases  which  apply  for 
orthopaedic  relief  are  principally  of  two 
kinds,  those  in  which  "chronic  rheumatic 
arthritis"  subsists,  and  those  rarer  in- 
stances of  acute  articular  inflammation 
excited  by  exposure  to  cold  during  gonor- 
rhoea, childbed,  or  an  early  stage  of  lacta- 
tion. In  the  first  kind,  during  the  compar- 
atively early  stage,  much  intra-articular 
fluid  secretion  and  free  mobility  within  a 
certain  range  remain.  At  a  later  stage, 
in  proportion  to  the  development  of  gela- 
tinous and  vascular  adhesions  and  mine- 
ral deposit,  the  movement  becomes  fTfore 
limited.  Before  and  subsequently  to  the 
appearance  of  Bonnet's  work,  Therapeu- 
tique  des  Maladies  Articulaires,  we  have 
been  accustomed  to  attempt,  b}r  gentle 
manipulations  and  gentle  but  firm  em- 
ployment of  mechanical  contrivances,  to 
restore  these  limbs  to  greater  usefulness 
as  regards  movement  and  symmetry.  "We 
have  succeeded  in  obtaining  the  latter, 
but  not  the  former  desideratum.  In 
fact,  as  might  be  inferred  from  correct 
pathological  knowledge,  the  benefit  of  or- 
thopaedic treatment  is  in  the  inverse  pro- 
portion to  the  anatomical  degeneration 
which  the  rheumatic  joint  has  undergone. 

In  the  second  kind  of  rheumatic  cases 
of  partial  ankylosis,  those  which  have 
commenced  with  very  acute  affection  of 
one  joint>  most  often  the  knee,  the  loss  of 
motion  occurs  rapidly,  and  is  frequently 
complete.  It  seems,  in  these  cases,  that 
an  acute  destruction  of  the  synovial  sur- 
face, with  rapid  exudation  of  mortar-like 
plastic  material,  takes  place,  causing  firm 
agglutination  of  the  ends  of  the  bones. 

Tact  in  the  examination  will  usually 
show  that  absolute  immobility  of  the 
knee,  from  whatever  cause  the  ankylosis 
has  proceeded,  does  not  exist.  The  sur- 
geon can  with  certainty  determine  that 
the  joint  is  movable  if  an  energetic  effort 
to  bend  or  straighten  the  limb  produces  a 
sharp  pain  through  it.  We  may  deduce 
some  favorable  conclusions  as  to  the 
state  of  the  joint  if  we  find  the  patella 
movable.  This  bone  may  sometimes  be 
moved  upon  its  perpendicular  axis  when 
no  motion  is  perceived  upon  the  horizon- 
tal one,  and  when  no  flexion  or  extension 
of  the  knee  can  be  effected  by  ordinary 
handling  of  the  joint. 

We  make  no  other  mention  of  stiffness 


of  joints  from  common  articular  rheuma- 
tism, acute  and  chronic,  than  to  observe, 
that  as  this  affection  usually  leaves  the 
synovial  membrane  intact,  no  deformity, 
as  a  rule,  remains,  the  exception  being 
the  ankle ;  here  the  weight  of  the  body 
comes  more  mischievously  into  play  than 
elsewhere,  and  sometimes  gives  rise  to  a 
rheumatic  in-ankle  or  flat-foot. 

Many  rheumatic  contractions,  those 
which  are  the  least  amenable  to  treat- 
ment, belong  to  the  peculiar  form  of  the 
disease  denominated  "chronic  rheumatic 
arthritis"  by  Adams,  of  Dublin,  the  "rheu- 
matoid arthritis"  of  Garrod. 

As  a  rule,  in  reference  to  orthopaedic 
treatment,  a  correct  judgment  of  the  con- 
dition of  a  joint  contracted  from  disease 
may  be  formed  from  the  history  and  the 
external  appearance,  aided  by  careful 
manual  examination.  In  the  hip,  the 
diagnosis  is  sometimes  more  difficult,  be- 
cause the  history  communicated  may  be 
fallacious,  in  consequence  of  the  greater 
liability  to  errors  in  diagnosis  during  the 
first  stage  of  disorder  in  and  around  this 
articulation.  Thus  we  have  seen  hip- 
contractions  in  which  the  primary  hip- 
affection  had  been  originally  sciatica, 
muscular,  and  fascial  rheumatism  of  the 
bulk  of  muscles  of  the  hip  and  loin,  or 
one  of  the  forms  of  rheumatism  of  the 
joint  itself,  or  "morbus  coxae,"  or  the 
result  of  accident.  To  these  causes  of 
hip-contraction,  which  are  not  always 
diagnosed,  we  may  add  the  peculiarly 
grave  intra-  and  extra-articular  exudation 
which  occasionally  occurs  at  the  close  of 
malignant  scarlatina,  and  the  less  serious 
persistent  drawing  up  of  the  thighs  which 
occurs  (without  pyaemia)  during  a  tedious 
confinement  to  bed  from  fevers  and  phleg- 
masia, especially  in  persons  whose  growth 
is  not  complete.  We  have  also  met  with 
rigid  hip-contraction,  with  pain  and  wast- 
ing, which  had  commenced  during  preg- 
nancy, from  uterine  influences  ;  also  after 
childbirth,  from  puerperal  disturbance  ; 
and  in  unimpregnated,  as  well  as  in  un- 
married women,  even  from  great  fecal 
accumulation  in  the  intestines.  Whilst 
reminding  the  surgeon  of  the  various 
causes  of  persistent  hip-contraction,  we 
may  complete  the  list  by  adding  congeni- 
tal contractions  and  luxations,  paralytic 
and  spasmodic  contractures,  some  of  these 
being  hysterical,  and  some  very  grave  af- 
fections, proceeding  from  disease  of  the 
brain  or  spinal  cord,  sometimes  coexist- 
ing with  angular  spinal  curvature.  We 
have  not  enumerated  these  numerous 
causes  of  hip-contraction,  as  if  they  were 
so  many  pitfalls  to  the  surgeon  ;  but  in 
order  that,  knowing  what  may  have  pro- 
duced a  given  contraction,  the  young 
surgeon  may  be  forearmed  for  diagnosis 
and  successful  treatment. 
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Treatment  of  partial  and  complete  anky- 
losis.— The  several  forms  of  contracted 
joints  of  the  extremities  above  enume- 
rated admit  of  three  modes  of  treatment : 
1st.  Mechanical  extension,  including  ma- 
nipulations and  shampooing.  2d.  Teno- 
tomy, succeeded  by  gentle,  gradual  me- 
chanical extension.  3d.  Violent  extension 
under  the  anaesthetic  influence  of  chloro- 
form, sometimes  preceded  by  tenotomy. 

The  majority  of  joints  affected  with 
incomplete  ankylosis,  even  the  knee, 
elbow,  or  hip,  still  more  the  smaller  artic- 
ulations, and  even  after  three  or  four 
years'  duration  of  the  contraction,  admit 
of  as  full  and  prompt  restoration  by  grad- 
ual, gentle  employment  of  mechanical  ex- 
tension as  by  either  of  the  remaining 
modes  of  treatment  above  indicated,  with 
the  advantage  of  the  treatment  being 
conducted  without  pain,  suffering  of  any 
kind,  or  confinement  ,to  the  house.  In 
severe  knee-cases  of  many  years'  dura- 
tion, subcutaneous  division  of  the  ham- 
string muscles  may  advantageously  pre- 
cede "the  mechanical  treatment,  the  sur- 
geon bearing  in  mind  that  here,  as  in 
other  distortions,  success  depends  more 
upon  the  manner  in  which  the  mechanical 
treatment  is  conducted  than  upon  opera- 
tive interference.  In  a  small  proportion 
of  cases,  those  in  which  apparent  total 
immobility  exists,  or  in  which  it  is  ob- 
vious that  partial  calcareous  deposit  has 
taken  place,  violent  extension,  with  the 
aid  of  chloroform  or  ether,  may  be  em- 
ployed. We  annex  a  few  detailed  obser- 
vations on  the  mode  of  conducting  each 
of  these  processes. 

Mechanical  extension  of  partially  anky- 
losecl  joints. — Long  experience  in  the  use 
of  mechanical  apparatus  shows  how  little 
actual  apparent  power  is  required  to  over- 
come the  most  rigid  contractures  of  joints. 
The  first  condition  of  success  is  the  cor- 
rect adaptation  of  the  appropriate  appa- 
ratus to  the  size  and  natural  movements 
of  the  part.  It  is  of  much  importance 
also,  that,  when  practicable,  the  appa- 
ratus should  only  limit  the  movement  of 
the  affected  joint  towards  the  contracted 
side,  i.  e.,  it  should  not  immovably  fix  the 
part  in  every  direction,  but  should  leave 
some  "play"  to  the  limb  in  the  direction 
which  it  is  wished  the  part  should  take. 
No  curable  ankylosis,  free  from  bony 
union,  can  resist  gradual,  gentle  pressure  ; 
we  only  resort  to  tenotomy,  in  addition  to 
mechanical  extension,  for  the  purpose  of 
saving  time.  A  little  consideration  will 
explain  how  apparently  slight  continued 
pressure  can  effect  so  great  a  result  as  the 
straightening  of  a  knee  contracted  for 
twenty  years  from  former  articular  dis- 
ease or  injury.  The  uninitiated  surgeon 
is  accustomed  to  regard  such  a  joint  as 
"nearly  ankylosed ;"    perhaps    he  does 


not  reflect  that,  if  bony  union  have  not 
taken  place,  the  opposing  structures  are 
"soft  parts,"  i.  e.,  shortened  muscles, 
ligaments,  fasciae,  cutaneous  textures, 
and  cicatrices,  all  liable  to  yield  to  steady 
pressure.  It  is  probable  that  as  soon  as 
this  gentle  pressure  is  applied,  the  con- 
tracted muscles,  shortened  merely  from 
position  and  repose,  not  being  spasmodi- 
cally affected,  resist  elongation,  but  they 
speedily  tire,  and  give  up  the  unequal 
struggle  ;  the  non-muscular  parts,  how- 
ever dense  they  may  be,  probably  undergo 
some  change  of  vascularity,  some  inter- 
stitial change  in  their  nutrition  as  a  con- 
sequence of  the  gentle  violence  they  un- 
dergo, through  which  their  mechanical 
power  of  resistance  is  diminished.  An 
increase  of  temperature  and  of  bulk  of  the 
part  undergoing  mechanical  extension  is 
usually  perceived,  which  we  believe  to  be 
due  to  increased  flow  of  blood  consequent 
upon  the  stimulus  of  the  state  of  tension 
in  which  the  resisting  tissues  are  main- 
tained. This  augmented  flow  of  blood  is 
unaccompanied  by  inflammation  or  even 
by  pain  when  the  part  is  at  rest.  Such 
appears  to  be  the  process  in  the  structures 
on  the  contracted  side  of  the  member. 
The  treatment  probably  receives  aid  from 
the  muscles  on  the  uncontracted  side. 
The  direction  of  the  distortion  was  origi- 
nally determined  by  the  stronger  set  of 
muscles,  or  by  those  most  advantageously 
situated,  having  overpowered  the  weaker 
set.  When  the  contracted  muscles  yield 
in  their  turn  to  the  mechanical  instru- 
ment, the  muscles  situated  on  the  un- 
contracted side  tend  to  recover  their 
lost  sphere  of  action,  and  assist  replace- 
ment. 

The  knee-joint,  being  a  simple  hinge, 
while  the  thigh  and  leg  each  offers  a  great 
length  of  leverage,  is  advantageously 
formed  for  successful  orthopaedic  treat- 
ment by  mechanical  extension  ;  and  con- 
sequently we  meet  with  no  partially  anky- 
losed knee  which  cannot  be  straightened 
and  rendered  fit  for  use,  without  the  aid  of 
tenotomy  or  chloroform,  in  a  period  vary- 
ing from  one  to  three  months. 

The  anatomical  relations  of  the  hip-joint 
render  it  less  favorable  for  orthopaedic 
treatment  than  any  of  the  ginglymoid  ar- 
ticulations. At  the  hip,  the  shortness  of 
the  lever  afforded  by  the  small  depth  of 
the  pelvis,  and  the  difficulty  of  fixing  the 
pelvis,  explains  why,  when  power  is  ap- 
plied to  the  thigh  with  the  view  of  extend- 
ing the  abnormally  flexed  or  contracted 
hip,  the  lower  part  of  the  vertebral  col- 
umn, back,  and  loins,  yield  anteriorly, 
causing  an  extreme  hollow  in  the  loins 
(lordosis).  In  fact  a  small  part  only  of 
'  the  power  employed  is  effective  on  the 
contracted  hip-joint,  the  greater  part  be- 
ing- expended  in  dragging  forwards  the 
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lowest  dorsal  and  the  lumbar  vertebrae. 
We  may  mention,  in  illustration  of  the 
comparative  difficulty  of  straightening 
the  hip,  that  in  an  instance  of  uniform 
fibrous  and  vascular  membranous  adhe- 
sion of  the  head  of  the  femur  within  the 
acetabulum  after  death,  the  partially 
ankylosed  pelvis  and  thigh  having  been 
removed  from  the  body,  we  were  unable 
to  extend  the  hip  by  any  power  we  could 
exert  with  our  hands,  until  the  capsular 
ligament  and  some  of  the  adhesions  within 
the  acetabulum  had  been  severed  with  the 
knife.  The  same  kind  of  adhesions  in  a 
knee  would  have  yielded  to  the  power 
fruitlessly  employed  at  the  hip. 

Great  ingenuity  has  been  displayed  in 
the  manufacture  of  the  apparatus.  Occa- 
sionally considerable  demands  upon  the 
skill  of  the  mechanist  are  required.  The 
continued  attention  of  orthopaedic  practi- 
tioners who,  during  the  last  five-and- 
twenty  years,  have  trodden  in  the  foot- 
steps of  Scarpa  and  Stromeyer,  bringing 
pathological  and  anatomical  knowledge, 
with  experience,  to  the  aid  of  the  instru- 
nient-maker,has  revolutionized, simplified, 
and  thus  far  perfected  orthopaedic  appa- 
ratus. As  a  general  rule,  elaborate  in- 
struments should  be  avoided.  They  are 
often  strictly  articles  of  luxury,  not  ob- 
tainable for  the  treatment  of  the  majority 
of  cases  that  present  themselves  in  private, 
and  especially  in  public  practice.  We 
may  affirm  that  when  nothing  can  be  ef- 
fected for  the  relief  of  a  deformity  without 
a  complicated  instrument, very  little  can  be 
effected  with  its  assistance.  Yet  in  numer- 
ous instances,  as  in  congenital  club-foot  of 
adolescents,  in  considerable  knee-contrac- 
tions, and  subluxation,  the  necessity  of  well 
fixing  one  part  whilst  another  isacted  upon, 
or  the  complicated  character  of  the  deform- 
ity itself,  entails  corresponding  need  of  an 
elaborate  contrivance. 

Different  mechanical  forces  are  em- 
ployed— the  lever,  the  screw,  and  the 
spring  ;  the  last  two  often  resolvable  into 
the  lever,  screws  and  springs  being  em- 
ployed to  modify  the  action  of  the  lever. 
The  discussion  of  the  relative  advantages 
of  the  different  modes  of  applying  these 
forces  would  lead  us  away  from  our  im- 
mediate object. 

It  should  be  borne  in  mind  during  the 
employment  of  these  forces  in  orthopaedic 
apparatus,  and  especially  in  the  use  of 
the  screw,  that  it  is  available  less  as  a 
means  of  abruptly  forcing  the  deformed 
parts  into  their  natural  position  than  as 
an  adjusting  contrivance.  In  any  case  in 
which  the  screw  is  forcibly  employed,  un- 
less for  a  very  brief  period,  excoriation, 
sloughing,  or  intolerable  pain,  will  in- 
evitably result.  In  some  patient  indi- 
viduals, vesication,  and  even  superficial 
sloughs,  may  be  induced  over  projecting 
bones  without  complaint  of  pain— an  ur- 


gent reason  for  anxious  examination  of  a 
part  subjected  to  pressure,  especially  by 
the  inexperienced  orthopaedist.  Large 
sloughs  are  more  than  inexcusable. 

Every  apparatus  should  be  padded,  so 
as  to  avoid  pressure  upon  prominent 
points  of  the  bone,  and  adapted  to  each 
individual  case.  The  orthopaedic  appa- 
ratus, like  that  for  a  fractured  limb, 
should  compress  the  part  in  its  circum- 
ference as  little  as  possible,  and  never 
tightly  encircle  it.  It  should  act  gradu- 
ally, in  proportion  as  the  deformity  itself 
changes  its  form.  We  have  endeavored 
in  our  previous  remarks  to  show,  that  if 
a  contracted  member,'  a  knee  for  exam- 
ple, is  evenly  secured  in  a  suitable  appa- 
ratus, accurately  adapted  to  the  degree  of 
bending  of  the  joint,  the  processes  which 
ensue  in  the  joint  when  a  moderate  ten- 
sion is  imparted  soon  favor  the  moving  of 
the  joint  in  the  direction  contrary  to  that 
which  it  may  have  long  maintained.  A 
contracted  knee  resting  upon  its  posterior 
aspect  in  an  apparatus,  tends  by  its  own 
weight  to  regain  a  straighter  position. 

At  the  outset,  the  surgeon  should  be 
content  simply  to  apply  the  instrument 
to  the  deformity,  and  not  to  apply  the 
deformity  to  the  instrument,  as  is  too 
often  attempted  by  novices  in  orthopaedic 
practice.  In  this  gentle  manner  of  pro- 
ceeding, the  first  difficulty  in  the  treat- 
ment of  every  case  of  deformity  is  over- 
come,— the  patient  suffers  nothing  from 
the  attempt  to  straighten  the  part  ;  the 
simple  inconvenience  of  wearing  an  appa- 
ratus, the  irksomeness  attendant  upon 
necessary  confinement  of  the  affected  part 
in  an  unfamiliar  instrument,  is  his  only 
trouble,  and  one  which  is  speedily,  in  a 
day  or  two,  overcome.  Having  once  ap- 
plied a  well-fitting  instrument,  the  screws 
or  straps  by  which  it  is  adjusted  to  the 
now  improving  member  require  to  be 
advanced  or  tightened  as  opportunity 
offers.  An  impatient  advance  of  the 
pressure  will,  by  production  of  pain,  and 
necessity  for  relaxation  of  the  instrument, 
occasion  loss  of  time.  The  principle  of 
action  in  the  progress  of  mechanical 
treatment  should  be  that  of  never  ad- 
vancing too  rapidly,  so  as  to  risk  the 
necessity  of  receding.  By  gentle  means, 
and  uniform  steady  advance,  the  patient's 
confidence,  so  essential  to  prompt  re- 
covery, remains  undiminished.  By  sub- 
jecting the  member  to  no  greater  pressure 
than  can  be  easily  borne,  no  temptatiou 
to  loosening  the  apparatus  is  afforded  to 
the  timid,  and  no  risk  is  incurred  of  oc- 

1  The  greater  number  of  contracted  joints, 
when  not  affected  with  bony  ankylosis,  if 
left  to  themselves,  may  be  regarded  as  con- 
tracting joints  ;  for  the  contracting  process  is 
ever  progressing  until  it  attains  the  maxi- 
mum. 
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casioning  excoriation  or  inflammation  in 
individuals  possessing  greater  endurance, 
or  in  young  children,  whose  cries  may  be 
attributed  to  other  causes.  In  this  man- 
ner, in  suitable  cases,  the  opposition 
offered  to  restoration  by  fascise,  tendons, 
ligaments,  and  ill  direction  of  articular 
surfaces,  apparently  irresistible,  may, 
with  the  further  aid  of  manipulations,  be 
removed. 

In  the  choice  of  mechanical  apparatus 
the  surgeon  should  also  be  guided  by  that 
principle  which  actuates  him  in  the  selec- 
tion of  therapeutic  agents  in  any  inter- 
na! or  external  disease,  viz.,  the  use  of 
that  means  the  action  of  which  he  best 
understands,  or  in  the  use  of  which  he 
has  had  most  experience.  A  common 
splint,  properly  applied,  will  effect  more 
benefit  than  an  instrument  of  greater  pre- 
tension indifferently  managed. 

From  all  these  considerations,  it  is 
apparent  that  much  harm  will  result,  in 
the  great  majority  of  deformities,  from 
the  habit  sometimes  pursued  of  keeping  a 
deformed  part  many  weeks  in  succession 
in  an  apparatus  without  the  removal  so 
necessary  for  the  purposes  of  cleanli- 
ness, manipulations,  and  readjustment. 
Among  the  evil  consequences  of  too  long 
retention  of  instruments,  often  combined 
with  unsuspected  excessive  pressure,  the 
author  has  witnessed  the  production  of 
an  opposite  kind  of  deformity,  as  the  con- 
version of  varus  into  valgus,  and  a  de- 
gree of  rigidity  of  the  part,  which  has 
required  weeks  of  painful  manipulations 
ana  stretchings,  before  the  natural  move- 
ments have  been  possible  —  sometimes, 
indeed,  restoration  of  motion  of  an  articu- 
lation has  been  rendered  impossible. 

The  slighter  the  deformity,  the  more 
necessary  is  frequent  removal  of  the  ap- 
paratus, because  by  removal  and  appro- 
priate manipulations  we  insure  retention 
of  mobility.  In  severe  cases,  in  which  we 
expect  only  to  effect  straightening,  and 
do  not  anticipate  restoration  of  mobility, 
frequent  removal  of  the  apparatus  is  un- 
necessary ;  for  too  frequent  removal  may 
be  hurtful,  by  allowing  the  recently  elon- 
gated tissues  to  recontract  during  the 
time  the  apparatus  is  removed  from  the 
part. 

Division  of  the  hamstring  muscles. — "We 
have  shown  that  in  a  limited  number  of 
knee-contractures  from  disease  and  acci- 
dent, section  of  the  hamstring  muscles 
may  be  required  as  a  preliminary  to  grad- 
ual mechanical  extension,  or  to  abrupt 
violent  extension  under  chloroform.  In 
all  cases  after  tenotomy,  extension,  whe- 
ther gradual  or  abrupt,  should  be  delayed 
until  the  healing  of  the  punctures  in  the 
integuments.  In  the  knee  this  healing  is 
seldom  complete  until  four  or  five  days 


after  the  operation.  The  following  rules 
may  be  given  for  severing  the  hamstring 
tendons  :  Place  the  patient  in  the  prono 
position,  and  let  an  assistant  make  firm 
extension  upon  the  joint,  or  desire  the 
patient  to  endeavor  to  bend  the  knee, 
by  either  of  which  means  the  tendons 
will  be  rendered  prominent.  In  general 
follow  the  directions  laid  down  for  the 
division  of  the  tendo  Achillis  (p.  338).  In 
severing  the  tendon  of  the  biceps  femoris, 
insert  the  tenotome  in  the  adult  an  inch 
above  the  apparent  point  of- contact  of 
the  tendon  with  the  fibula,  remembering 
the  proximity  of  the  external  popliteal 
nerve,  and  keeping,  therefore,  the  teno- 
tome close  to  the  tendon.  The  semi-ten- 
dinosus  being  very  superficial,  is  readily 
severed  by  a  puncture,  where  it  springs 
up  most  prominently  ;  the  semi-membra- 
nosus  being  more  bulky  and  fleshy,  as  well 
as  more  deeply  seated,  requires  a  larger 
sweep  of  the  end  of  the  tenotome.  It  is 
scarcely  necessary  to  recommend  caution 
as  to  the  important  nervous,  arterial,  and 
venous  structures  of  the  popliteal  region. 
After  section  of  the  inner  hamstrings,  the 
pressure  of  the  assistant's  hands  upon  the 
limb  being  continued,  bands  of  fascia  and 
nerves  make  themselves  prominently  felt 
in  the  ham.  Troublesome  numbness  in 
the  calf,  and  unusual  pain  during  exten- 
sion, has  followed  the  unnecessary  divi- 
sion of  these  structures.  It  is  desirable 
to  apply  promptly  a  pledget  of  lint  and 
suitable  pressure  by  a  bandage  over  the 
punctures,  to  prevent  oozing  of  blood  into 
the  areolar  tissue  of  the  ham,  which  af- 
fords an  inconvenient  nidus  for  suppura- 
tion. By  adopting  this  immediate  cover- 
ing and  pressure  over  the  puncture,  we 
have  never  witnessed  delay  in  healing 
beyond  four  or  five  days,  in  ordinary 
moderate  temperature.  Very  cold  wea- 
ther may  cause  tenotomy-punctures  in 
limbs  of  weak  circulation  to  appear,  at 
the  end  of  several  days,  as  if  they  had 
been  effected  an  hour  previously,  no  at- 
tempt at  adhesion  being  made.  It  is 
therefore  proper  in  cold  weather  to  en-' 
velop  the  limb  in  flannel,  and  to  assist  the 
reparative  powers  of  the  patient  by  gen- 
erous diet. 

Forcible  suhcutaneoxis  separation  of  the 
tibia  and  femur  in  true  bony  ankylosis  of  the 
knee-joint. — This  operation,  originally  pro- 
posed and  carried  out  successfully  by 
Langenbeck,  and  Gross  of  Philadelphia, 
has  been  performed  in  this  country,  with 
some  modifications,  by  Mr.  Little,  at  the 
London  Hospital.  The  operation  consists 
in  making  a  small  incision  in  the  integu- 
ments and  fibrous  tissues  at  the  side  of 
the  articulation  parallel  to  the  plane  of 
the  natural  articulating  surface  of  the 
tibia.     The  length  of  this  incision  should 
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correspond  with  the  width  of  a  narrow 
sharp  -  cutting,  well -tempered  ordinary 
chisel,  say  two  or  three  lines  in  width, 
which  being  driven  in  different  directions 
between  the  ends  of  the  femur  and  tibia, 
united  by  osseous  material,  so  effectually 
weakens  the  connection  between  the  ad- 
herent surfaces,  that  straightening  and 
bending  of  the  limb  can,  with  the  exer- 
cise of  "gentle  violence"  with  the  hands, 
be  readily  effected.  When  the  surgeon 
remembers  that  the  joint  has  been  de- 
stroyed by  the  diseased  process  which 
produced  the  bony  ankylosis,  he  will  not 
be  surprised  to  learn  that  this  surgical 
subcutaneous  chiselling  asunder  of  bones 
is  not  followed  by  any  of  the  serious  con- 
sequences known  to  follow  wounds  of  the 
joint,  and  that  with  or  without  simulta- 
neous section  of  knee-tendons,  as  may 
appear  requisite,  the  limb  may  be  placed 
in  the  desired  curative  position.  It  may 
seem  superfluous  to  remark  that  the  ope- 
ration is  perfectly  safe  in  the  hands  of  the 
surgeon  who  avoids  injury  of  the  "impor- 
tant nerves  and  vessels  about  the  articu- 
lation. It  cannot  fail  to  become  a  stand- 
ard operation  for  relief  of  knees  affected 
with  bony  ankylosis  in  a  bent  position, 
and  is  in  every  respect  infinitely  prefer- 
able to  the  operation  of  knee-resection 
when  it  has  been  performed  for  mere 
ankylosis. 

Division  of  muscles  in  the  vicinity  of  the 
hip-joint.  —  Though  in  hip  -  contractures 
the  majority  of  the  muscles  proceeding 
from  the  pelvis  on  the  flexed  side  of  the 
part  are  contracted,  experience  teaches 
that  few  require  operative  interference. 
We  have  many  times  severed  the  origins 
of  the  adductor  longus,  adductor  brevis, 
and  pectineus,  the  tensor  vaginae  femoris, 
and  the  superior  origin  of  the  rectus  fe- 
moris. But  of  late  years  we  have  com- 
monly restricted  the  operation  to  the  ten- 
don of  the  adductor  longus,  for  the  relief 
of  tense  abnormal  approximation  of  the 
thighs,  in  cases  of  general  spastic  rigidity 
of  the  lower  extremities.  The  adductor 
longus,  from  its  position,  exerts  a  rela- 
tively greater  influence  in  morbidly  ad- 
ducting  the  thighs  than  other  muscles. 
Its  division  is  a  satisfactory  starting  point 
for  subsequent  benefit  from  manipulation 
and  use.  It  is  effected  according  to  the 
general  principles  of  tenotomy,  and  re- 
quires no  particular  description. 

Section  of  the  tensor  vaginas  femoris 
and  rectus  is  suggested  in  certain  cases 
of  paralytic  contracture  of  the  hip,  in 
which  atony  of  the  adductors  of  the  thigh 
exists,  a  state  of  things  opposite  to  the 
last-mentioned  kind  of  case.  Here  the 
thigh  is  drawn  from  its  fellow,  the  trunk 
tending  to  fall  to  the  ground,  as  it  were, 
between  the  thighs.     Where  contraction 


of  these  muscles  exists,  the  paralysis  of 
the  adductors  and  other  muscles  "of  the 
hip  (psoa?  and  glutei)  is  usually  so  consid- 
erable, that  little  radical  good  results 
from  the  operation.  It  should,  therefore, 
as  a  rule,  be  superseded  by  manipula- 
tions, frictions,  and  mechanical  appli- 
ances. 

Division  of  the  flexor  tendons  of  the  fin- 
gers and  toes. — The  phalanges,  when  con- 
tracted from  articular  complaints,  require 
treatment  similar  to  that  of  the  larger  ar- 
ticulations. Commonly  it  is  the  flexor 
tendon  which  is  implicated.  Enough  has 
been  stated  concerning  the  large  gingly- 
moid  articulations  to  render  many  details 
of  treatment  of  these  small  articulations 
unnecessary.  In  operating  on  the  fingers, 
we  have  to  consider  beforehand  whether 
the  articular  disease  has  left  the  joint  in 
a  condition  to  resume  its  functions  as  to 
movement ;  for  if  we  may  not  expect  to 
recover  mobility,  a  straightened  finger  is 
not  preferable  to  one  partly  bent.  We  re- 
quire also  to  calculate  the  chance  of  the 
tendon  when  operated  on  in  the  course  of 
the  theca  becoming  agglutinated  to  the 
theca,  and  the  finger  subsequently  on  that 
account  not  regaining  movement.  In  the 
foot,  the  most  frequent  affections  of  the 
toes  for  which  surgeons  are  consulted  are 
those  resulting  from  improper  shoes  worn 
during  the  growing  period  of  the  foot — in 
childhood  and  adolescence.  The  great 
toe  is  often  thrust  inwardly,  and  overlaps 
the  next  toe,  the  metatarso-phalangeal 
articulation  being  inflamed  and  ultimately 
deteriorated  as  to  the  normal  condition  of 
the  articular  surface,  with  consequent  im- 
pairment of  mobility  and  very  trouble- 
some lameness.  [Hueter1  advises  that 
the  head  of  the  metatarsal  bone  be  excised 
for  the  enlarged  and  painful  joints  caused 
by  imperfectly  -  fitting  shoes  or  other 
causes,  giving  rise  to  the  deformity  which 
is  termed  ' '  hallux  valgus. ' '  The  disability 
may  be  so  great  as  to  prevent  walking. 
This  operation  he  performs  by  making  a 
straight  incision  on  the  inner  edge  of  the 
foot,  cutting  off  the  head  of  the  bone 
with  bone-forceps  or  saw,  and  bringing 
the  toe  into  line.  Dr.  Hamilton,  of  JSTew 
York,  has  reported  eleven  cases  of  this 
operation,  with  one  death  and  ten  success- 
ful cases  ;  the  results  were  satisfactory  in 
the  successful  cases,  and  the  disability 
more  or  less  completely  removed.  The 
fatal  case  was  that  of  an  old  gentleman, 
75  years  of  age,  who  had  suffered  from  an 
extensive  disease  of  the  joint  with  suppu- 
ration, for  three  years.  Dr.  A.  N.  Blod- 
gett,  of  Boston,  has  performed  the  opera- 
tion three  times  with  complete  success, 
union  taking  place  by  first  intention,  and 

['  Klinik  der  Gelenkkrankheiten.] 
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with  a  cure  of  the  deformity  and  disability.  ] 
The  joint  is  inclined  to  stiffen  in  the  ex- 
tended position  after  subsidence  of  the 
irritation  or  inflammation,  the  individual 
being  prevented  standing  tip-toe,  or  as- 
cending a  hill,  without  pain  or  inconven- 
ience. This  condition  of  things  may, 
before'  and  about  puberty,  be  remedied  by 
rest  and  suitable  topical  applications,  fol- 
lowed by  manipulations  ;  the  interposi- 
tion of  a  partition  between  the  toes,  so 
as  to  keep  the  great  toe  in  a  proper 
line  with  the  margin  of  the  foot ;  and 
the  temporary  use  of  a  suitably  wide 
shoe.  In  long-standing  cases,  in  which 
the  extensor  tendon  of  the  great  toe  be- 
comes rigidly  contracted  and  structurally 
shortened,  and  has  become  dragged  out- 
wardly away  from  its  normal  situation 
above  and  parallel  to  the  metatarso-pha- 
langeal  articulation,  the  section  of  this 
tendon  may  afford  relief. 

Another  common  troublesome  defect  in 
the  toes,  similarly  produced,  though  some- 
times hereditary,  is  fixed  flexion  of  the 
second  toe.  In  children  under  the  age  of 
ten  or  twelve  years,  this  defect  can  usual- 
ly be  remedied  by  light  gentle  bandaging 
(not  tight)  of  the  part,  upon  a  padded 
whalebone  splint,  night  and  day,  for  a 
few  weeks.  In  older  subjects,  and  in  pe- 
culiarly rigid  cases,  section  of  the  flexor 
tendon,  opposite  the  first  phalanx,  fol- 
lowed by  bandaging  on  the  splint,  is  a 
prompt  and  certain  means  of  cure. 

The  little  toe  is  often  extended  upon  the 
metatarsus,  or  thrust  laterally  and  in- 
wardly and  sufficiently  prominent  to  be- 
come continually  a  source  of  pain  and 
irritation  from  the  shoe.  This  also  is 
often  a  congenital  affection.  Division  of 
the  extensor  tendon,  and  bandaging,  af- 
ford relief. 

The  toes,  and  particularly  the  great 
toe,  are  often  contracted  in  causes  of  varus, 
congenital  and  acquired.  These  contrac- 
tions are  relieved  by  the  means  taken  to 
cure  the  talipes,  and  sometimes-  by  grad- 
ually improving  their  position  with  suit- 
able bandages. 

[The  danger  incurred  in  brisement 
force  is,  1st,  of  fracture  or  separation  of 
the  epiphysis  ;  dislocation  ;  injury  to  the 
nerve  ;  laceration  of  the  skin  ;  rupture  of 
the  artery.  Of  these,  the  most  common 
is  fracture,  which  occurred  in  39  out  of 
119  of  Nussbaum's  cases.  The  danger  of 
this  is  avoided  to  a  degree  by  tenotomy, 
but  not  entirely.  Brodhurst  has  em- 
ployed forcible  flexion  in  260  cases,  and 
has  met  with  no  accident  of  any  sort. 
Bauer  has  used  brisement  force  in  600 
cases  of  contraction  and  ankylosis,  with 
such  success  as  to  warrant  his  recom- 
mending this  instead  of  gradual  straight- 

['  Now  York  Med.  Record,  July  10,  1880.] 


ening.  In  a  few  cases,  however,  fracture 
has  occurred.  The  femur  has  been  pur- 
posely broken  in  deformity  from  ankylosis 
of  the  hip  in  a  faulty  position  by  Stanley,1 
Tillaux,2  and  C.  F.  Taylor.3 

The  latter  employed  in  one  case  an  in- 
geniously-devised osteoclast  for  the  pur- 
pose, with  an  excellent  result. 

Rupture  of  the  popliteal  artery  occurred 
in  one  case  of  forcible  straightening  of  the 
knee,  under  the  care  of  Dr.  C.  D.  Ho- 
mans  ;  the  femoral  artery  was  tied,  and 
the  patient  ultimately  recovered.4 

At  the  knee-joint,  to  dimmish  the  re- 
sistance, it  is  always  advisable,  if  pos- 
sible, to  loosen  the  patella  before  straight- 
ening the  limb ;  this  can  sometimes  be 
done  by  pressure  from  the  outside  by  a 
key.  Recently,  however,  the  patella  has 
been  separated  from  the  femur  by  a  chisel, 
and  also  by  a  subcutaneous  saw,  and  the 
limb  successfully  straightened.5 

Rhea  Barton  practised  the  excision  of  a 
wedge-shaped  piece  of  the  shaft  of  the 
femur  above  the  condyles,  fracturing  the 
bone  remaining  uncut.  Buck  modified 
this  procedure  by  including  in  his  wedge 
the  condyles  and  the  head  of  the  tibia. 
Dr.  Gross  collected  21  cases  of  this  opera- 
tion, with  4  deaths  from  pyaemia.  Pan- 
coast,  Brainard,  Gross,  and  others  have 
drilled  through  the  bone,  using  a  small 
drill,  at  the  point  destined  for  fracture, 
and  then  straightened  the  limb.6 

For  ankylosis  of  the  hip-joint,  with 
deformity,  Rhea  Barton  performed  section 
of  the  femur  below  the  trochanter  major. 
Sayre  subsequently  modified  the  operation 
by  making  the  division  with  a  chain-saw 
above  the  trochanter  minor.  Adams 
makes  a  section  of  the  neck  of  the  femur 
with  a  subcutaneous  saw.  He  has  col- 
lected 22  cases  of  his  operation,  with  2 
deaths,  one  with  pyasmia.  One  of  Mr. 
Adams's  cases  was  able  two  years  after 
the  operation  to  walk  eight  miles.  The 
operation  has  been  successfully  performed 
also  by  Golding  Bird,  Jessop,  Sands, 
Lund,  and  Bryant.  Mr.  Adams  has  never 
obtained  motion  after  the  operation,  but 
this  was  gained  in  the  cases  of  Jessop, 
Sands,  and  Lund.  The  operation  is 
done  as  follows :  the  tenotomy-knife  is 
entered  a  little  above  the  top  of  the  great 
trochanter,  and  carried  straight  down  to 
the  neck  of  the  femur,  dividing  the  mus- 
cle and  the  capsular  ligament  ;  a  small 

[>  Med.  Times  and  Gaz.,  July,  1859.] 
[2  Union  MM.,  Nos.  27  and  29,  1876.1 
[3  New  York  Med.  Record,  April  21,  1877.] 
[4  Boston   Medical   and    Surgical  Journal, 
Oct.  19, 1876.] 

[5  Richardson,  Lancet,  Aug.  4, 1877,  p.  183.] 
[6  Sayre,  Lectures  on  Orthopaedic  Surgery  ; 
Kilgariff,    Dublin   Journ.    Med.   Sci.,   March, 
1880;  Entrikin,  Clinic,  xii.,  March,  1876.] 
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Fig.  738. 


Fig.  739. 


Fig.  740.       ' 


Treatment  by  weight  and 
counter-extension,  of  hip-joint 
disease  with  dislocation  (Bry- 
ant). 


Ankylosis  of  hip-joint  with  femur 
at  right  angle  to  pelvis,  before  ope- 
ration (Bryant). 


Fig.  741. 


Position  of  the  leg  after  Adams's 
operation  (Bryant). 


Fig.  742. 


Saw  and  knife  for  performing  Adams's  operation  (Bryant). 


saw  is  carried  along  the  track  made,  and 
the  bone  sawn  through.  A  narrow  chisel 
can  be  used  instead  of  the  saw.  Gant, 
Golding  Bird,  Hamilton,  Maunder,  Croft, 
Brodhurst,  and  Porter  have  divided  the 
femur  below  the  trochanter,  where  it  was 
impossible  to  define  the  neck  to  execute 
Adams's  operation. 

Volkinann"  reports  having  performed 
subtrochanteric  osteotomy  12  times,  with 
entire  success.  In  six  cases  he  has  perform- 
ed resection  of  the  hip,  using  the  chisel  to 

[J  Centralblatt  f.  Chirurgie,  Jan.  31,  1880; 
also  Ibid.,  April,  1874.] 


Drawing  showing  the  line  of  action 
of  the  neck  of  the  thigh-bone  in  Adams's 
operation  (Bryant). 

remove,  after  section,  the  head  united 
with  the  pelvis,  in  order  that  no  union 
may  take  place  and  the  patient  have  mo- 
tion. Success,  with  establishment  of 
motion,  is  reported  in  all.  He  uses  the 
strictest  antiseptic  precautions.1 

['  Bryant's  Practice  of  Surgery  ;  Erichsen'a 
Surgery  ;  Sayre,  Orthopsedic  Surgery,  and  New 
York  Med.  Record,  March  2,  1878  ;  Adams, 
Med.  Chir.  Trans.,  2d  series,  vol.  xlii.  ;  Gold- 
ing Bird,  Guy's  Hospital  Reports,  3d  series, 
vol.  xxii.,  1877  ;  Brit.  Med.  Journ.,  Sept.  29, 
1877 ;  Ohio  Med.  Recorder,  August,  1877 ; 
Brit.   Med.    Journal,    Dec.    8,    1877;    Trans. 
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Forcible  extension. — Under  the  head  of 
manipulations  and  stretchings,  the  value 
of  gentle  employment  of  pressure  and 
movements  with  the  hands  (passive  exer- 
cise), both  as  a  means  of  curing  slight 
deformities,  and  as  an  important  aux- 
iliary to  other  methods  of  treatment,  has 
been  shown.  If  a  larger  measure  of  pres- 
sure or  force  be  used  with  the  hands,  the 
treatment  becomes  that  denominated 
violent  extension.  Here,  as  elsewhere,  it 
is  difficult  to  draw  an  arbitrary  line,  and 
say  where  gentle  manipulation  ends,  and 
violent  extension  begins.  In  the  practice 
of  manipulations,  the  competent  operator 
may  frequently  avail  himself  of  the 
smaller  degree  of  sensitiveness  displayed 
by  some  patients,  or  of  the  momentary 
abstraction  of  the  patient's  volition  from 
the  muscles  (a  circumstance  instantly  felt 
by  the  hand  of  the  operator),  and  apply 
an  amount  of  force  which  approximates 
to,  or  may  be  considered  as,  violent  ex- 
tension. But  violent  extension  with  the 
hands  is  rarely  efficacious  in  the  removal 
of  considerable  contraction  and  deformity, 
especially  in  full-grown  persons,  because 
either  the  pain  produced  is  intolerable, 
or  the  voluntary  resistance  oflered  by  the 
muscles  of  the  patient  exceeds  that  at  the 
command  of  the  operator ;  a  struggle  is 
maintained  between  the  patient's  muscles 
and  the  surgeon  or  rubber,  in  which  the 
latter  is  commonly  not  victorious. 

Through  the  inability  of  one  person  to 
effect,  with  any  effort  of  his  will,  an  ex- 
tension forcible  enough  to  overcome 
severe  contraction,  violent  sudden  exten- 
sion, by  means  of  the  combined  strength 
of  several  assistants,  or  by  means  of 
powerful  screws,  brought  suddenly  into 
action,  was  proposed  and  carried  out, 
with  vaiying  success  and  misfortune,  by 
Louvrier,  Dieffenbach,  and  others.  In  the 
less  severe  cases  of  deformity,  those  in- 
deed which  are  curable  by  gentler  means, 
without  longer  duration  of  treatment,  the 
parts  were  suddenly  straightened  by  vio- 
lent extension,  without  ultimately  mis- 
chievous results,  and  the  expected  benefit 
was  obtained.  But  in  severer  cases  of 
deformity  of  many  years'  existence,  in 
which  organic  changes  of  greater  magni- 
tude had  taken  place,  as  in  severe  knee- 
ankylosis  from  extensive  suppuration 
about  the  articulation,  with  necrosis,  the 
violent  separation  of  adhesions,  and  snap- 
ping asunder  of  bony  deposits  in  the  pop- 
liteal space  and  elsewhere,  were  accom- 
panied with  laceration  of  bloodvessels  and 
nerves,  fractures  of  the  bones  themselves, 
and  consequent  inflammation,  suppura- 
tion, and  even  mortification  of  the  mem- 
London  Clinical  Soc,  vol.  x. ;  Lancet,  Dec. 
22, 1877 ;  Boston  Med.  and  Surg.  Journ. ,  April 
18,  1878.] 


ber.   The  plan  was  deservedly  denounced, 
and  fell  into  disuse. 

Forcible  extension  under  chloroform. — 
Surgery  received  an  invaluable  addition 
to  its  means  of  usefulness  by  the  dis- 
covery of  the  anaesthetic  properties  of 
ether  and  chloroform  ;  and  orthopaedic 
practitioners,  following  the  example  of 
Langenbeck, '  promptly  availed  themselves 
of  the  assistance  these  means  are  calcu- 
lated to  render  in  the  cure  of  deformities. 
Hence  the  employment  of  forcible  exten- 
sion with  the  aid  of  chloroform  or  ether. 
By  chloroformization,  the  two  great  ob- 
stacles to  the  employment  of  force  ade- 
quate to  straighten  or  bend  a  contracted 
limb,  namely,  pain  and  voluntary  muscu- 
lar resistance,  are  removed.  As  soon  as 
these  impediments  disappear,  the  hands 
of  the  single  operator,  and  his  single 
mind,  applied  to  the  parts,  encounter  the 
physical  resistance  only  of  the  deformed 
parts ;  comparatively  gentle  manipula- 
tions now  acquaint  him  with  the  nature 
and  amount  of  difficulty  ;  he  can  feel  his 
way  in  the  application  of  greater  force  ; 
can  feel  and  perceive  the  resistance  of 
parts  successfully  overcome,  in  an  ana- 
tomical order ;  if  greater  rigidity  still 
oppose,  a  few  movements  of  the  joint 
backward  and  forward  prepare  the  way 
for  a  more  extensive  yielding  ;  and  often 
the  practitioner  has  the  satisfaction  of 
being  able  thus  to  effect  ever}'  natural 
movement  of  the  joint. 

Chloroformization,  with  manipulations, 
and  the  use  of  a  certain  degree  of  force, 
may  be  of  service  as  a  means  of  diagnosis. 
By  it  the  practitioner  is  enabled,  in  some 
degree,  to  ascertain  what  proportion  of 
the  deformity  is  due  to  shortening  of  soft 
parts,  how  much  mischief  the  articular 
surfaces  have  undergone,  and  what 
amount  of  restoration  is  practicable. 

After  straightening  or  bending  the 
limb,  as  the  case  may  have  required,  by 
means  of  this  forcible  procedure,  the  part 
should  be  lightly  secured  in  a  retentive 
instrument  or  upon  a  common  splint,  ad- 
justed so  as  to  maintain  a  position  more 
favorable  than  that  in  which  the  limb 
was  before  the  operation,  though  not  so 
as  to  keep  it  in  the  new  position,  i.  e.,  the 
entirely  straight  or  bent  position  into 
which  the  hands  of  the  surgeon  may 
have  brought  it.  For  as  soon  as  the 
effect  of  the  chloroform  disappears,  the 
patient  arouses  to  the  conviction  of  the 
violence  which  may  have  been  employed, 
the  part  may  be  acutely  painful,  and  in- 
capable of  sustaining  the  pressure  of  a 
tight  bandage  or  ligature. 

We  usually  content  ourselves  with  the 

1  Commentatio  de  Contractura  et  Ankylosi 
Genu,  novo  methodo  violentse  extensionis  ope 
sanandis;     Berolini,  1850. 
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increased  knowledge  obtained  of  the  na- 
ture of  the  case,  with  the  satisfaction  of 
knowing  that  the  part  can  be  improved 
in  form  and  function,  and  as  the  resisting 
parts  have  once  yielded,  that  they  will 
afterwards  oppose  less  resistance  to  re- 
placement ;  whether  the  means  subse- 
quently employed  should  be  simple 
manipulations,  the  use  of  mechanical 
apparatus,  or  repeated  administrations 
of  chloroform,  aud  forcible  extension. 
The  surgeon  who  should  attempt  the 
forcible  binding  down  of  a  long-deformed 
limb  immediately  after  forcible  extension, 
would  betray  a  lamentable  ignorance  of 
the  pathological  condition  of  the  parts  in 
the  immediate  vicinity  and  within  the 
diseased  articulation.  Although  the 
muscular  structures  may  have  yielded 
under  chloroform,  and  indurated  fasciae 
and  old  adhesions  may  have  been  over- 
come by  stretching  and  tearing,  it  will  be 
remembered  that  much  adaptation  on  the 
part  of  nerves,  bloodvessels,  and  absorb- 
ents to  the  altered  position  of  the^struc- 
tures,  needs  to  be  accomplished.  We  find 
that,  by  taking  moderate  means  of  re- 
taining as  much  improvement  after  the 
forcible  extension  as  can  be  borne  by  the 
sufferer,  by  the  unsparing  use  of  lotions 
of  spirit  or  by  ice  applications,  and  by  the 
internal  use  of  morphia,  dangerous  in- 
flammation of  joints  thus  straightened 
has  been  averted.  By  employing  after- 
wards the  ordinary  means  of  gradual  ex- 
tension, we  have  straightened  joints 
which  would  otherwise  have  required 
many  months  of  ordinary  treatment. 

It  is  perhaps  not  superfluous  to  remark, 
that  the  use  of  forcible  extension  is  less 
defensible  in  cases  of  recent  disease  of 
articulations  than  even  other  active  at- 
tempts to  restore  the  form  in  such  cases. 
In  a  diseased  joint  the  practitioner  has  to 
note  not  only  the  local  disorder,  but  also 
the  general  condition,  of  which  the  local 
affection  is  but  one  manifestation.  When 
the  surgeon,  with  ability  and  experience, 
has  cured  the  local  disorder,  i.  e.,  removed 
the  inflammation,  healed  the  ulcerated 
or  suppurating  parts,  or  effected  subsi- 
dence of  pain,  heat,  and  tumefaction,  the 
consequences  of  the  diseased  action,  con- 
tracture and  rigidity  only  remaining,  he 
has  not  necessarily  cured,  by  internal  and 
general  therapeutic  measures,  the  morbid 
constitutional  state.  This  often  slumbers 
after  subsidence  of  the  local  disease  ;  and 
he  should  pause  ere  he  too  hastily  under- 
takes the  restoration  of  form  and  move- 
ments by  forcible  extension  under  chloro- 
form, or  by  other  active  measures,  and 
thus  incautiously  evokes  a  renewal  of 
local  disorder. 


These  views  were  enunciated1  some 
years  ago  by  the  author,  perhaps  with 
more  leaning  to  the  employment  of  forci- 
ble extension.  It  will  be  found  that 
violent  extension  is  necessary  in  a  rela- 
tively small  number  of  cases,  provided 
gentler  means  are  suitably  carried  out. 
Orthopaedy  is  capable  of  curing  all  those 
contractions  in  which  the  innervation  is 
not  hopelessly  disturbed  (severe  paralysis 
and  spasm),  and  those  in  which  the  syno- 
vial surfaces,  cartilages,  and  articular 
extremities  of  the  bones  are  not  disorga- 
nized from  disease.  When  we  cannot 
hope  to  do  more  than  straighten  the  limb, 
as  in  long-standing  hip-  and  knee-contrac- 
tions from  articular  diseases,  violent  ex- 
tension under  chloroform  is  most  oppor- 
tune as  a  means  of  obtaining  a  more 
useful  position  of  the  member. 

The  expectations  of  surgeons  some 
years  ago  of  the  benefit  likely  to  result 
from  operative  interference  in  cases  of 
partial  hip-ankylosis,  so  as  to  produce  a 
new  or  artificial  joint,  have  not  beeu 
verified.  Excision  of  the  head  of  the 
femur,  owing  to  inability  to  deal  effectu- 
ally with  co-existent  disease  of  the  ace- 
tabulum, has  been  less  successful  than 
elsewhere.  In  long-standing  hip-anky- 
losis, be  it  false  or  true,  if  we  should  be 
unable  to  straighten  the  member  by  grad- 
ual mechanical  treatment,  or  by  forcible 
manipulation  under  chloroform,  there  is 
one  resource  available,  that  of  severing 
the  bone  by  subcutaneously  sawing  or 
drilling  it,  below  the  trochanter,  where  it 
most  nearly  approaches  the  surface. 

In  a  few  cases  at  the  other  extremity 
of  the  pathological  scale,  in  which  the 
will  alone,  or  timidity,  or  the  peculiar  ab- 
normal state  of  the  system  exists  which 
is  met  with  occasionally  in  young  persons 
of  both  seXes,  in  whom  in  consequence  of 
slight  injury,  a  limb  remains  stiff  in  the 
straight  or  bent  position  (emotional  or 
ideal  paralysis),  the  part  is  relaxed  under 
chloroformization,  and  the  contracture 
is  often  by  this  means  promptly  and  per- 
manently cured.  True  hysterical  con- 
tractures yield  with  equal  facility  during 
the  anaesthetic  state  ;  but  they  usually  re- 
turn when  the  effect  of  the  chloroform  has 
passed  oft'.  In  some  of  the  severest  hys- 
terical cases  which  the  author  has  met 
with,  recoveiy  has  taken  place  after  the 
lapse  of  a  few  months,  or  a  year  or  two, 
either  spontaneously,  or  from  the  effect 
of  altered  dietetic,  social,  or  climatic  in- 
fluences. 

1  Treatise  on  Deformities  of  the  Human 
Frame,  1853. 
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[ADDENDA. 

Inequality  in  the  Length  of  the 
Lower  Limbs. 

This  has  hitherto  been  regarded  as  an 
exceptional  deformity.  Dr.  Hunt1  called 
attention  to  the  fact  that  symmetry  is 
exceptional  rather  than  the  reverse.  Drs. 
Cox,  Wight,  Roberts,  and  Dwight  have 
made  careful  measurements  of  114  healthy 
persons  and  19  skeletons,  and  have  found 
that  "the  greater  number  of  limbs,  com- 
paring the  limbs  of  the  same  person, 
show  a  difference  in  length.  About  one 
person  in  every  five  has  limbs  of  the  same 
length."  The  difference  is  usually  from 
one-eighth  of  an  inch  to  an  inch.2 

Mr.  Callender,  after  examining  40  per- 
sons, found  only  two  with  limbs  of  un- 
equal length  ;3  but  Dr.  Morton  (Surgery 
in  the  Pennsylvania  Hospital)  brings  ad- 
Fig.  743. 


Osteitis  deformans  (Bryant). 

ditional  evidence  in  favor  of  the  idea 
that  asymmetry  is  the  rule.  In  513  boys 
examined,  between  the  ages  of  eight  and 
eighteen,  the  limbs  were  unequal  in  length 
in  272. 


['  Am.  Journal  Merl.  Sci.,  January,  1879.  J 
[2  Am.  Journal  Med.  Sci.,  April,  1875  ;  Ar- 
chives of  Clinical  Surgery,  vol.  i.,  No.  8,  Feb. 
1877  ;  Philadelphia  Med/Times,  Aug.  3, 1878  ; 
Mass.  Med.  Society's  Communications,  1878, 
p.  175.] 

[3  St.  Bartholomew's    Hosp.  Reports,  vol. 
xiv.,  1878,  p.  187.] 
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Osteitis  Deformans. 

Paget'  has  described  an  affection  which 
he  has  termed  osteitis  deformans,  which 
attacks  usually  the  long  bones  of  the 
lower  extremities  and  the  skull.  The 
bones  enlarge  and  soften  ;  those  bearing 
weight  yield.  The  necks  of  the  femora 
may  become  nearly  horizontal,  but  the 
limbs  remain  strong  enough  to  support 
the  weight.  The  disease  is  attended  with 
pains  in  the  affected  bones.  Thickening 
of  the  bones  is  found,  in  the  walls  of  the 
shaft  and  in  the  articular  surfaces.  The 
disease  begins  in  middle  aue  or  later.2 


Deformity  from  Union  of  Fractures  in  a 
Faulty  Position. 

This  subject  has  reeeetly  been  carefully 
investigated  by  Dr.  Roberts,3  who  advo- 
cates refracture  at  a  period  after 
the  first  injury,  much  longer  than 
has  been  previously  thought  fea- 
sible, and  reports  a  successful 
case  of  a  badly  united  fracture  of 
the  femur  operated  on  six  months 
after  the  original  break. 

The  most  favorable  cases  are 
those  where  the  fragments  have 
united  at  their  extremities.  If 
there  is  lateral  apposition,  there 
should  be  power  applied  at  right 
angles  to  the  plane  formed  by  the 
lapped  ends.  The  easiest  way  is 
to  break  with  the  hands,  using  a 
hard  surface  as  a  fulcrum.  The 
joints  can  be  protected  by  band- 
aging a  splint  along  the  limb 
over  each  joint.  A  screw  force, 
as  furnished  by  an  osteoclast,  can 
be  employed  ;  and  it  may  be  ne- 
cessary to  drill  the  bone  to  aid  in 
the  break.  In  some  cases  a  pow- 
erful extension  applied  first  ap- 
pears to  be  of  service.'' 

[J  Med.  Chir.  Trans.,  2d  series,  vol.  42, 
1877.] 

[2  Bryant,  Guy's  Hospital  Reports,  1877  ; 
also  Treves,  Brit.  Med.  Journ.,  Dec.  18,  1880.] 

[3  Surgery  in  the  Pennsylvania  Hospital, 
1880.] 

[4  Surgery  in  the  Pennsylvania  Hospital, 
1880  ;  also  Spence's  case  of  refracture,  where 
an  osteoclast  was  used,  fracture  of  the  femur 
21  mos.  old,  Edinburgh  Med.  Journ.,  xxi., 
Jan.,  1876,  p.  769  ;  Le  Dentu,  Fracture  of  the 
lea:  3  mos.  old,  refracture,  Gaz.  Hebd.,  July  9, 
1880,  p.  456.] 
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AFFECTIONS  OF  THE  MUSCULAR  SYSTEM. 


By  T.  Tatum,  Esq.  (1862),  and 
J.  Lockhart  Clarke,  Esq.,  M.D.,  F.R.S.  (1870). 

Revised  by  P.  S.  Conner,  M.D. 


Although  muscles  are  so  much  ex- 
posed to  accidents  and  violence,  they  are 
not  readily  injured  ;  nor,  considering 
their  high  organization,  are  they  fre- 
quently the  seat  of  disease.  Muscles 
may  suffer  from  contusions,  strains,  rup- 
ture, and  wounds  of  different  kinds. 
Severe  contusions  are  frequently  followed 
hy  temporary  loss  of  power  in  the  mus- 
cle ;  this,  together  with  the  extreme  pain 
in  any  attempt  to  move  the  part,  particu- 
larly in  the  neighborhood  of  the^,  large 
joints,  sometimes  leads  to  the  suspi- 
cion of  more  serious  injuries,  as  frac- 
ture or  dislocation.  Strains  of  muscles 
are  often  followed,  especially  in  later 
life,  hy  pains  of  a  lasting  and  trouble- 
some character,  pai'taking  of  the  nature 
of  rheumatism.  Muscle  maybe  ruptured 
either  from  external  violence  or  from  the 
too  energetic  action  of  its  own  fibres ; 
this  latter  occurrence  is  by  no  means  a 
common  one,  especially  that  in  which  the 
entire  muscle  is  torn  across.  In  the  liv- 
ing body,  muscle  offers  a  greater  resist- 
ance to  a  force  tending  to  rend  it  than 
either  tendon  or  bone  ;  and  when  it  does 
give  way,  it  is  for  the  most  part  at  its 
point  of  junction  with  the  tendon.  Sedil- 
lot1  says,  that  in  twenty-eight  cases  of 
rupture  of  muscles,  thirteen  were  rup- 
tured at  this  point. 

The  power  of  resistance  in  a  sound  and 
healthy  muscle  in  a  state  of  full  tonicity  is 
enormous  ;  and  many  interesting  comparisons 
and  calculations  on  this  subject  will  be  found 
in  Borelli,  De  Motu  Animalium.  Percy2  re- 
lates the  case  of  a  person  with  wry  neck,  who 
was  suspended  hy  the  head,  with  a  view  of 
putting  the  muscles  on  the  stretch  ;  the  re- 
sult was  separation  of  the  muscle  from  its 
insertion,  but  no  laceration  of  its  fibres  ;  and 
in  a  case  in  which  the  thumb  was  torn  off, 
the  tendons  were  drawn  out,  but  the  muscles 
were  left  uninjured,  except  at  the  point  of 
junction  with  the  tendon.  We  are  all  famil- 
iar with  the  fact,  that  the  tendon  of  the  rec- 
tus femoris  and  the  tendo  Achillis  give  way 
rather  than  the  fibres  of  their  respective 
muscles.     With  the  loss  of  its  vital  contrac- 

1  Mem.  sur  la  Rupture  musculaire  ;  Mem. 
et  Prix  de  la  Soc.  de  Med.  de  Paris,  1817,  p. 
115. 

2  Journal  general  de  Medecine,  vol.  lxi. 


tile  power,  muscle  loses  its  advantage  over 
tendon,  and  the  experiments  of  Richerand 
and  others  fully  establish  the  fact,  that  after 
death,  muscle  is  more  easily  ruptured  than 
tendon.  We  observe  this  when  a  limb  is 
forcibly  straightened  from  the  bent  position 
after  the  muscles  have  become  unusually 
rigid  from  convulsions  before  death ;  here 
laceration  of  the  muscles,  and  not  of  the  ten- 
dons, takes  place. 

Though  muscle  in  the  living  body  is 
not  often  ruptured,  yet  cases  of  rupture 
occur  sufficiently  often  to  have  given 
most  of  us  one  or  more  opportunities  of 
witnessing  it.  Sedillot  has  recorded  no 
less  than  twenty-eight  cases  of  entire  or 
partial  spontaneous  rupture  of  muscles  ; 
but  he  observes,  that  no  voluntary  act 
can  occasion  a  rupture  of  their  fibres, 
however  powerful  the  effort  may  be,  and 
this  for  two  reasons  :  1st,  because,  under 
the  influence  of  the  will,  all  the  fibres  of 
a  muscle,  and  the  muscles  associated  with 
it  in  its  action,  contract  uniformly,  simul- 
taneously, and  in  a  regular  order,  to  over- 
come a  resistance  ;  and  2dly,  because  at 
the  moment  that  the  will  perceives  that 
the  power  opposed  to  it  is  greater  than  its 
efforts  can  overcome,  it  ceases  to  strive 
further.  Rupture,  therefore,  can  only 
take  place  when,  in  some  involuntary  or 
instinctive  effort,  as  in  the  endeavor  to 
recover  the  equilibrium  in  a  false  step,  or 
from  some  similar  cause,  the  whole  force  is 
thrown  in  a  violent  and  unexpected  man- 
ner upon  one  or  two  muscles,  or  even  on 
a  few  fibres.  [AVhile  this  is  true  of  healthy 
muscles  it  is  not  so  of  those  which 
have  undergone  the  vitreous  degenera- 
tion in  consequence  of  existing  acute 
grave  pyrexia.  Such  muscles  may  give 
way  either  in  part  or  wholly  in  the  effect- 
ing of  voluntary  movements  of  some  slight 
extent.]  Among  the  cases  collected  by  Se- 
dillot, is  one  in  which  the  rectus  femoris 
was  ruptured.  In  another  case,  the 
psoas  magnus  muscle  was  found  ruptured 
after  death,  the  patient  having  died  from 
inflammation  and  suppuration  following 
the  accident.  The  complete  rupture  of 
the  biceps  muscle  of  each  thigh  occurred 
in  a  man  falling  from  a  height  ;  and  the 
two  recti  abdominis  were  ruptured  at  their 
upper  part  in  a  young  man,  in  the  struaj 
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gle  to  save  a  tray  of  cement  as  he  was 
falling  from  a  platform. 

It  more  frequently  happens  that  a  few- 
fibres  only  of  a  muscle  are  ruptured,  and 
this  usually  occurs  in  the  gastrocnemius.1 
Muscles  are  sometimes  torn  across  in  vio- 
lent paroxysms  of  muscular  spasm,  as  in 
tetanus'.  In  these  cases  the  ends  of  the 
muscle,  from  the  violence  of  the  retrac- 
tion, are  thrown  into  considerable  swell- 
ings. 

In  a  case  of  acute  traumatic  tetanus,  under 
Larrey,  the  man  was  immersed  in  cold  baths, 
after  each  of  which  the  convulsions  and  mus- 
cular contractions  were  most  severe,  and  he 
died  in  three  hours  ;  a  swelling,  however, 
had  been  previously  observed  below  the  um- 
bilicus, on  the  right  side.  On  a  post-mortem 
examination,  it  was  found  that  the  tumor  was 
occasioned  by  the  retracted  ends  of  the  rectus, 
which  was  entirely  torn  across.  The  space 
between  the  two  ends  of  the  muscles  was 
filled  with  blood.— Mr.  Curling  describes  a 
case  in  which  portions  of  both  recti  abdomi- 
nis were  ruptured  by  tetanic  convulsions 
(one  of  the  specimens  is  in  the  Museum  of 
the  College  of  Surgeons). — Mr.  Gray  exhibi- 
ted, at  the  Pathological  Society,  the  rectus 
muscle  of  a  patient  who  had  died  of  tetanus, 
in  whom  almost  complete  transverse  lacera- 
tion of  the  muscle  had  taken  place. — In  Mr. 
Earle's  case  of  tetanus,  described  in  Med. 
Chir.  Trans.,  vol.  vi.,  one  of  the  psoas  mus- 
cles was  partially  ruptured. — Boyer  relates 
the  case  of  a  strong  man  admitted  into  La 
Charite  with  "  bilious  fever  ;"  an  emetic  was 
given  him,  and  whilst  vomiting,  acute  pain 
was  felt  a  little  below  the  middle  of  the  left 
rectus  abdominis  muscle.  On  examining  the 
part,  there  was  neither  tumefaction  nor  dis- 
coloration of  the  skin,  but  an  indentation, 
into  which  the  fingers  could  be  placed,  was 
felt.  The  man  died  ;  and  the  muscle  was 
found  completely  torn  across,  the  two  ends 
being  an  inch  apart,  and  the  space  between 
filled  with  blood. 

The  rupture  of  a  muscle  is  accompanied 
by  extreme  pain,  resembling  that  occa- 
sioned by  a  smart  blow  from  a  whip  or 
stick,  and  often  by  a  distinct  sound  like 
the  snapping  of  a  cord  ;  all  motion  of  the 
part  is  either  impossible,  or  is  accompa- 
nied by  such  severe  pain,  with  spasmodic 
twitching,  as  to  cause  the  patient  to  de- 
sist. [Rupture  of  degenerated  muscles 
may  occur  without  any  symptoms  mani- 
festing themselves,  the  accident  being  un- 
suspected during  life,  and  its  existence 
revealed  only  upon  post-mortem  examina- 
tion.] If  the  muscle  be  a  superficial  one, 
a  deep  indentation  will  be  found  at  the 
seat  of  rupture,  produced  by  the  retrac- 
tion of  its  divided  ends  ;  and  often  a  con- 
i  siderable  swelling,  proportioned  to  the 
vigor  of  the  contraction  of  the  torn  fibres. 


1  Wardrop,  Med. -Chir.  Trans.,  vol.  vii. 


as  in  tetanus  ;  and  as  there  is  always  ex- 
travasation of  blood,  much  discoloration 
of  the  skin  will  follow.  The  indentation 
and  extravasation  are  not  apparent,  how- 
ever, in  ruptures  of  the  deep  muscles,  by 
which  their  diagnosis  is  rendered  less 
clear.  If  the  rupture  be  discovered  early, 
and  judiciously  treated,  a  sufficient  ap- 
proximation of  the  divided  ends  will  re- 
sult, good  union  will  follow,  and  the  func- 
tion of  the  muscle  will  be  restored.  If, 
on  the  other  hand,  it  be  overlooked  or 
maltreated,  or  if  it  occur  in  a  part  whex'e 
proper  measures  cannot  be  employed  to 
approximate  the  ends  of  the  muscle,  as  in 
some  parts  of  the  trunk,  in  ruptures  of 
the  deep  muscles  about  the  hip  and  shoul- 
der, etc.,  it  will  be  found  that  a  wide  sep- 
aration exists,  and  that  the  ends  of  the 
muscles  instead  of  uniting,  have  become 
attached  to  the  parts  in  the  immediate 
neighborhood,  and  the  use  of  the  muscle 
is  consequently  lost. 

The  treatment  consists,  1st,  in  placing 
and  retaining  the  part  in  a  position  most 
favorable  for  relaxing  the  muscles ;  and 
2d,  in  approximating  the  separated  ends 
to  one  another  by  even  compression, 
which  we  know  exercises  so  great  a  power 
in  controlling  and  modifying  the  excess  of 
contraction  in  the  muscles,  in  fractures, 
etc.  As  regards  the  first,  this  is  easily 
accomplished  in  the  limbs  :  thus  in  rup- 
ture of  the  rectus  femoris  the  knee  is 
straightened,  and  the  limb  is  raised  to  an 
angle  with  the  body,  as  in  fractured  pa- 
tella ;  but  where  the  rupture  occurs  in 
the  trunk,  this  cannot  be  done  so  readity  ; 
yet  in  the  case  above  mentioned,  in  which 
both  recti  abdominis  were  ruptured,  a 
good  union  was  effected  by  keeping  the 
patient  in  a  sitting  posture,  the  body  be- 
ing bowed  forward,  together  with  proper 
bandages.1  The  second  is  accomplished 
by  an  even  and  uniform  compression  of 
the  muscles  by  means  of  carefully-applied 
flannel  bandages,  or  laced  belts,  aided  in 
some  cases  by  a  strip  of  leather  or  gutta- 
percha. [Better  by  the  application  of  the 
plaster-of-Paris  or  other  immovable  dress- 
ing, or  the  elastic  bandage  of  Martin.] 
At  the  end  of  from  a  fortnight  to  three 
weeks,  the  union  is  generally  completed. 
The  process  of  union  is  similar  to  that  of 
other  structures  ;  the  effused  blood  is  ab- 
sorbed, plastic  lymph  is  poured  out, 
which  assumes  by  degrees  the  firm  and 
resisting  character  of  tendon,  muscular 
fibre  itself  being  never  reproduced.  When 
a  muscle,  with  the  integument  and  parts 
around,  is  divided,  it  retracts  to  a  greater 
extent  than  where  the  muscle  alone  gives 
way,  from  being  deprived  of  its  collateral 
support.  This,  in  conjunction  with  an 
open  wound,  renders   it  extremely  diffi- 

1  Richerand,  Nosographie  chir.,  vol.  ii. 
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cult  to  approximate  the  retracted  ends  of 
the  muscle,  and  to  rind  means  for  retain- 
ing them  in  a  proper  position  ;  hence  it 
will  be  found  that  wounds  extending 
through  muscles  are  followed  by  nearly 
complete  loss  of  their  use,  the  great  chasm 
between  their  ends  being  filled  up  by  gran- 
ulation. It  is  recommended  to  endeavor 
to  bring  the  ends  together  by  sutures. 
[The  use  of  sutures  has  been  advised 
even  in  cases  of  subcutaneous  rupture.] 
These,  with  a  position  favorable  for  the 
approximation  of  the  ends,  and  such  en- 
circling supports  as  can  be  employed 
where  a  wound  is  present,  may  do  much 
towards  restoring  the  muscle  to  a  certain 
amount  of  usefulness. 

Inflammation  of  muscle. — Independently 
of  rheumatism,  muscles  may  be  the  seat 
of  inflammation  from  various  causes,  both 
simple  and  specific,  which  may  terminate 
in  abscess,  or  in  some  morbid  changes  of 
structure,  to  be  described  hereafter.  In- 
flammation followed  by  abscess**' occurs 
occasionally  in  the  parietal  muscles  of  the 
abdomen,  arising  either  from  some  injury 
or  without  apparent  cause.  It  appears 
first  as  an  extremely  painful,  and  more 
or  less  circumscribed  swelling,  distinctly 
felt  below  a  portion  of  the  muscular 
planes  :  after  a  time  obscure  fluctuation 
is  perceived  ;  pain  is  now  very  great,  es- 
pecially on  the  least  movement,  accom- 
panied by  irritative  fever.  On  laying 
open  the  abscess,  pus,  discolored  and 
somewhat  offensive,  escapes,  the  symp- 
toms quickly  subside,  and  the  cavity 
readily  fills  up  and  heals. 

Purulent  deposits  in  the  pectoral  muscles, 
extending  to  the  intercostal  muscles  and  dia- 
phragm, occurred  in  a  case  described  by  Mr. 
Hacon  in  Path.  Trans.,  vol.  v.,  p.  329.  The 
patient  had  rigors  and  other  symptoms  of 
fever  ten  days  before  his  death,  with  great 
pain  in  the  right  hypochondriac  region  ;  for- 
mation of  matter  was  suspected,  and  pus  fol- 
lowed the  introduction  of  a  needle.  There 
were  no  purulent  deposits  in  any  visciis. 

Secondary  deposit  of  pus  sometimes  takes 
place  in  muscles  as  well  as  in  other  structures. 
A  case  is  given  of  phlebitic  suppuration  in 
muscle,  originating  in  what  he  terms  puer- 
peral rheumatism,  by  M.  Cruveilhier.1 

Inflammation  may  occur  in  muscles  as 
a  symptom  of  secondary,  or  rather  terti- 
ary, syphilis.  In  a  paper  read  before  the 
Royal  Medical  and  Chirurgieal  Society  in 
January,  1845,2  Mr.  Tatum  describes  a 
group  of  three  cases,  two  of  which  were 
associated  with  other  symptoms  of  con- 
stitutional syphilis,  whilst  the  history  of 
the  third  case  was  obscure.     The  disease, 

1  Path,  dn  Corps  humain,  fasc.  17. 

2  Lancet,  Feb.  1,  1845,  p.  136. 


which  he  had  not  seen  described  before, 
appeared  in  the  form  of  rounded  enlarge- 
ments in  the  left  sterno-cleido-mastoid 
muscle  ;  there  were  three  swellings  in  two  of 
the  cases,  and  two  only  in  the  other  ;  in  one 
of  these  there  was  also  an  enlargement  in 
the  tendinous  origin  of  the  muscle ;  the 
tumors  were  evidently  formed  in  the  sub- 
stance of  the  muscles,  and  were  nearly  of 
the  size  of  a  pigeon's  egg,  and  gave  a 
singular  beaded  appearance  to  the  mus- 
cles ;  there  was  stiffness,  with  much  ten- 
derness, in  the  part,  and  great  pain  when 
the  muscle  was  in  action  ;  the  skin  was 
neither  adherent  nor  discolored  ;  the  dis- 
ease was  slow  in  its  progress,  and  had  re- 
mained nearly  stationary  for  some  months. 
All  the  cases  occurred  in  females,  prob- 
ably from  the  neck  being  more  exposed 
than  in  men  ;  in  each  case  the  effects  of 
the  iodide  of  potassium  were  manifest. 
In  the  first  case  the  patient  obstinately 
refused  to  take  the  iodide  of  potassium, 
in  consequence  of  which  mercury  and 
various  other  remedies  were  tried  without 
any  good  effect.  After  some  time  she 
consented  to  take  the  iodide  of  potassium  ; 
from  two  to  three  grains  were  adminis- 
tered thrice  daily,  and  the  iodine  oint- 
ment was  applied  externally  ;  the  tumors 
soon  began  to  diminish,  and  in  less  than 
six  weeks  complete^  disappeared.  The 
other  two  cases  were  similarly  treated 
with  complete  success  ;  but  in  one  of  them 
the  patient  was  obliged  to  lay  aside  the 
remedy  for  a  time,  during  which  it  was 
remarked  that  the  tumors  became  station- 
ary ;  on  her  resuming  the  medicine,  how- 
ever, all  remains  of  the  disease  quickly 
left  her.  What  constituted  the  swellings 
could  not  of  course  be  ascertained  from 
these  cases ;  but  a  case  occurred  some 
time  after,  in  which  there  was  a  tumor  in 
the  middle  of  the  biceps  muscle,  so  hard 
and  defined  as  to  induce  the  surgeon  to 
proceed  to  its  removal  by  operation, 
when,  on  cutting  into  the  fibres  of  the 
muscle,  no  tumor  was  visible,  but  the 
muscle  in  that  part  was  congested  and 
infiltrated  with  a  grayish  kind  of  lymph, 
great  part  of  which  oozed  away  with  much 
blood,  all  the  swelling  subsided,  and  the 
wound  healed,  leaving  no  enlargement. 
Much  light  has  been  thrown  upon  the 
nature  of  these  affections  of  the  muscles 
and  the  changes  they  undergo  by  M.  F. 
Bouisson,  of  Montpelier,  under  the  title  of 
Timimrs  syjihilitiqucs  cles  Muscles.1  Ac- 
cording to  him,  both  tendons  and  mus- 
cles are  the  seats  of  syphilitic  tumors  and 
contractions,  which  occur  in  conjunction 
with  other  symptoms  of  constitutional 
syphilis.  He  has  observed  these  tumors 
in  the  gluteus  maximus,  the  vasti,  tra- 
pezius,   the    sterno-cleido-mastoid  ;    also 

1  Gazette  medicale  de  Paris,  July,  1856. 
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in  the  muscular  structure  of  the  tongue, 
lips,  and  pharynx.  With  regard  to  the 
treatment,  he  for  the  most  part  found  the 
iodide  of  potassium,  given  internally,  with 
the  external  use  of  the  iodine  ointment, 
very  effectual  in  removing  the  tumors,  ex- 
cept those  of  the  tongue  and  pharynx, 
which  were  very  obstinate  ;  in  these  cases 
the  muriate  of  gold,  in  doses  of  from  ^gth 
to  g-th  of  a  grain,  was  given  with  success. 
M.  Bouisson  was  fortunate  in  having  op- 
portunities of  seeing  this  disease  in  its 
advanced  stages,  as  well  as  the  stage 
above  described.  He  found  the  enlarge- 
ment continue  with  little  change,  except 
under  the  treatment  of  the  iodide  of  potas- 
sium, etc.,  for  a  considerable  period. 
Sections  of  the  tumors  presented  an  infil- 
tration and  deposit  between  the  fibres  of  a 
gray  plastic  exudation  ;  many  of  the  mus- 
cular fibres  were  nearly  colorless.  This 
state  may  be  followed  either  by  a  soften- 
ing of  the  effused  matter  and  its  conver- 
sion into  a  kind  of  mucilaginous  fluid,  or 
may  form  an  abscess,  which,  on  slowly 
getting  to  a  head,  may  burst,  and  leave  an 
unhealthy  ulcer  with  sloughy  surface  and 
foul  discharge.  Some  of  these  enlarge- 
ments, instead  of  suppurating,  harden 
and  become  converted  into  cartilaginous 
or  even  bony  structure. 

A  case  is  described  in  the  Gazette  des  Hopi- 
taux,  January  16,  1858,  of  a  tumor  involving 
nearly  the  whole  length  of  the  sterno-cleido- 
niastoid  muscle.  When  the  muscle  was 
contracted,  the  swelling  was  immovable,  but 
in  the  relaxed  state  it  could  be  moved  on  the 
deep  plane  of  fibres  ;  the  skin,  though  not 
adherent,  did  not  slide  readily  over  it  as 
natural,  and  there  was  a  slight  blush  on  it ; 
there  were  dull  pains  in  the  part,  which  oc- 
curred at  uncertain  intervals,  not  more  by 
night  than  by  day  ;  neither  respiration  nor 
deglutition  was  impeded.  There  were  de- 
cided traces  of  old  constitutional  Syphilis,  as 
in  most  of  the  cases  reported.  The  patient 
was  about  to  undergo  a  course  of  the  iodide 
|  of  potassium. 

Sometimes  these  swellings  assume  the 
form  still  more  completely  of  defined 
tumors. 

M.  Robert1  describes  a  case  of  a  tumor  which 
formed  in  the  calf  of  the  right  leg,  as  large  as 
an  egg,  hard,  unequal,  and  tabulated  on  the 
surface,  somewhat  movable,  tender  to  the 
touch,  but  not  painful,  which  was  completely 
'cured  by  the  iodide  of  potassium. — In  Path. 
iTrans.,  vol.  vii.,  a  very  interesting  account 
3f  a  tumor  is  given  by  Mr.  S.  Jones  ;  the 
•  tumor  was  removed  by  Mr.  South  from  a 
patient  in  St.  Thomas's  Hospital,  November 
16,  1855.  The  patient  had  had  syphilis  eight 
•rears  before,  when  he  took  mercury,  but  had 
io  constitutional  symptoms.    He  had  received 


[•  L'Union  Medicale,  No.  37,  mars  29,  1839. 


a  blow  on  the  left  shoulder  two  years  pre- 
viously, and  lost  for  some  time  the  use  of  the 
arm  ;  lie,  however,  gradually  recovered  it 
after  some  months.  He  had  pains  in  the 
shoulder,  which  were  considered  rheumatic, 
and  were  treated  and  cured  by  the  iodide  of 
potassium  ;  nodes  also  presented  themselves 
at  several  points,  but  they  disappeared. 
Violent  pains  again  came  on  in  the  shoulder, 
which  were  followed  by  a  tumor  in  the  infra- 
spinal  region  of  the  scapula  ;  this  increased 
rapidly  in  size  ;  his  general  health  suffered 
considerably.  The  tumor  was  well  defined, 
moved  only  with  the  scapula,  did  not  project 
much  above  the  surface,  and  measured  65 
inches  in  one  direction,  and  8  in  another  ;  it 
was  removed  with  a  large  portion  of  the  scap- 
ula. On  examining  it,  it  was  found  to  be 
formed  in  the  muscles,  but  principally  in  the 
infraspinatus,  though  nodules  were  found  in 
many  of  the  neighboring  muscles.  The 
tumor  was  mostly  hard  and  dense,  slightly 
elastic,  of  a  dead-white  color,  and  of  a  homo- 
geneous or  slightly  reticulated  structure  ;  the 
surrounding  muscular  fibres  were  directly 
continuous  with  its  surface,  and  muscular 
fibres  were  present  in  great  abundance  in 
many  parts  of  the  tumor.  Many  of  the 
fibres,  examined  by  the  microscope,  had  lost 
their  striated  character,  and  had  become 
glistening,  transparent,  and  structureless. 
The  spaces  between  the  fibres  were  occupied 
almost  solely  by  cells.  Mr.  South  has  since 
informed  me  that  the  wound  healed  well, 
and  there  has  been  no  sign  of  returning  dis- 


Simple  contraction,  or  shortening  of  a 
muscle  without  apparent  alteration  in  its 
structure  or  change  from  its  normal  con- 
dition, seems  to  be  an  occasional  effect  of 
the  inflammation  from  syphilitic  poison 
in  the  system,  and  is  usually  found  in  the 
muscles  of  the  arm  or  forearm.  M.  Ri- 
cord  has  noticed  this  so  long  ago  as 
1842. ' 

M.  Notta,  in  an  interesting  paper  on  Syph- 
ilitic Muscular  Contractions,2  gives  three 
cases,  the  features  of  which  were  much  the 
same  ;  and  in  each  the  biceps  was  the  seat  of 
the  contraction.  There  was  no  hardness  or 
rigidity  of  the  muscle  when  not  in  action  ; 
the  pains  were  variable,  being  great  on  put- 
ting the  muscle  on  the  stretch,  and  mostly 
referred  to  its  insertion.  The  contraction  was 
slow,  and  gradiially  reached  a  certain  point, 
causing  fixed  flexion  of  the  elbow.  The  iodide 
of  potassium,  with  minute  doses  of  the  .proto- 
iodide,  appears  to  have  cured  every  case. 
The  same  may  be  said  of  the  cases  cited  by 
Ricord3  and  others,  in  which  there  was  a 
certain  change  of  structure  of  the  muscle, 
associated  with,  contraction.  As  a  general 
rule,  mercury  has  done  no  good  ;  in  fact  in 


1  Gaz.  des  Hopitaux,  p.  98. 

2  Archives  generales  de  Medecine,  ser.   4, 
vol.  xxiv.,  p.  413. 

*  Gaz.  des  Hopitaux,  1846,  p.  1. 
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many  of  the  cases  the  disease  appeared  to  in- 
crease while  the  patient  was  undergoing  a 
course  of  mercury. 

[The  syphilitic  affections  of  muscles 
present  themselves  under  three  forms, 
functional,  inflammatory,  and  myoma- 
tous. In  the  first,  which  is  characteristic 
of  the  earlier  periods  of  the  disease,  there 
is  complaint  of  pains  located  in  the 
fleshy  part  of  the  muscle  or  muscles  ; 
weakness,  sometimes  of  extreme  degree  ; 
fibrillary  tremblings;  and  Unsteadiness  of 
action.  In  addition  to  these  symptoms 
which,  more  or  less  well  marked,  are  met 
with  in  almost  all,  if  not  all  cases,  there 
is  occasionally  observed  an  insidiously 
commencing  and  ordinarily  slowly  ad- 
vancing contraction  of  certain  of  the 
muscles  of  the  extremities,  almost  always 
the  biceps  flexor  of  the  forearm.  This 
contracture,  which  perhaps  is  due  to  a 
sub-acute  inflammation  (Mauriac),  differs 
in  all  respects  except  in  the  produced  de- 
formity from  the  permanent  flexure  which 
at  times  follows  specific  myositis.  There 
is  no  observable  change  other  than 
"  shortening  of  the  muscle  with  tension 
and  rigidity  of  its  tendon,"  no  pain  ex- 
cept when  an  attempt  at  straightening 
the  forearm  is  made,  nothing  but  a  pro- 
gressive flexion  carried  at  times  up  to  or 
beyond  a  right  angle,  which  flexion  can- 
not be  overcome  by  force.  Commencing 
sometimes  within  three  months,  and  usu- 
ally within  the  first  year,  it  will  if  left  to 
itself  last  for  an  indefinite  period,  but 
under  appropriate  treatment  may  com- 
monly be  made  to  disappear  within  a  few 
weeks  or  at  most  months. 

The  inflammatory  affections  may  as  a 
rule  be  easily  differentiated  from  ordinary 
myositis,  not  only  by  the  existing  syphi- 
litic history  and  lesions,  but  by  the  less 
intense  character  of  their  symptoms,  and 
in  the  more  severe  cases  by  the  peculiar 
"  woody"  induration  of  the  affected  mus- 
cles. The  specific  exudation,  which  is 
poured  out  both  into  the  interstitial  con- 
nective tissue  and  within  the  sarcolemma, 
is  ordinarily  absorbed,  and  complete  reso- 
lution takes  place  ;  but  at  times  it  hard- 
ens, and  as  the  result  of  such  sclerosis 
the  muscular  elements  are  destroyed  and 
permanent  irremediable  contractures  re- 
sult. This  fibrous  tissue  may  undergo 
calcareous  or  osseous  change.  The  dura- 
tion of  specific  myositis  may  usually  be 
much  shortened,  and  the  likelihood  of 
the  development  of  destructive  lesions 
greatly  diminished,  by  proper  medication. 

Specific  myomata,  gummy  tumors, 
while  often  met  with,  are  rare  as  compared 
with  syphilitic  diseases  in  general.  They 
may  or  may  not  be  preceded  by  inflam- 
mation, are  frequently  symmetrical,  and 
are  very  variable  in  size.     Usually  they 


may  be  diagnosticated  without  difficulty, 
but  at  times  it  is  almost,  or  quite  impos- 
sible to  absolutely  determine  the  specific 
character  of  a  muscle-tumor.  By  their 
presence,  they  as  a  rule,  give  rise  to  some 
functional  disturbance,  and  when  large, 
may  cause  pain,  swelling,  interference  with 
blood-supply,  or  even  inflammation  of 
adjacent  parts.  Unlike  the  diliused  ex- 
udations of  myositis,  these  gummy  tumors 
are  likely  not  to  undergo  resolution,  but 
to  soften  and  break  down  and  later  de- 
stroy the  overlying  tissues,  the  resulting 
ulcers  being  quite  intractable.  Suppura- 
tion of  the  tumor  itself  does  not  take 
place.  Properly  treated  gummata  com- 
monly disappear,  but  in  consequence  of 
the  destruction  of  the  involved  muscular 
fibres,  functional  impairment  in  many 
cases  remains.] 

Muscular  atrophy. — Muscular  tissue  is 
frequently  subject  to  atrophy,  which  may 
consist  of  one  or  more  of  the  following 
alterations : — 

1.  Simple  atrophy. 

2.  Atrophy  with  granular  degenera- 
tion. 

3.  Atrophy  with  fatty  degeneration. 

4.  Atrophy  with  (the  so-called)  waxy 
degeneration. 

In  simple  atrophy  the  degree  of  wasting 
of  the  muscular  tissue  varies  considerably. 
Generally,  the  fibres,  although  paler  and 
reduced  in  diameter,  retain  their  ana- 
tomical characters.  The  transverse  and 
longitudinal  striae  are  well  marked,  the 
sarcolemma  preserves  its  usual  delicate 
and  transparent  appearance,  and  the 
nuclei  it  contains  are  not  increased  in 
number.  Such  is  the  form  of  atrophy 
met  with  in  chronic  and  exhausting  dis- 
eases ;  in  cerebral  paralysis  ;  after  con- 
tusions, compressions,  and  affections  of 
the  joints.  In  many  diseases,  however, 
both  acute  and  chronic,  simple  atrophy, 
or  wasting  of  the  muscular  fibres,  is  ac- 
companied, in  a  greater  or  less  degree,  by 
one  or  more  of  the  degenerations  above 
mentioned.  Such  is  sometimes  the  case 
after  acute  fevers,  particularly  typhus 
or  typhoid  ;  after  alcoholism,  lead  poison- 
ing, rheumatism,  etc.  But  there  is 
another  form  of  this  malady,  which  is 
known  by  the  name  of  progressive  muscular 
atrophy  (Cruveilhier),  atropine  musculaire 
graisscuse  progressive  (Duchenne),  and 
wasting  palsy.  This  curious  disease  dif- 
fers in  several  respects  from  the  atrophies 
above  mentioned.  It  is  always  chronic, 
but  of  uncertain  duration  ;  is  frequently 
hereditary ;  is  capricious  or  irregular  in 
its  invasion  ;  prone  to  spread  from  one 
part  to  another,  or  become  general,  and 
thus  go  on  to  a  fatal  termination.  The 
affected   muscles  suffer  different  degrees 
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ot  wasting,  and  assume  a  variety  of 
aspects.  Even  iu  the  same  muscle,  bun- 
dles in  different  stages  of  atrophy  and 
defeneration  may  be  found  at  the  side  of 
others  that  have  retained  their  normal 
state.  When  the  wasting  is  extreme  in 
all  the  bundles,  a  long  muscle  may  be 
reduced  to  a  mere  fibrous  and  cylindrical 
cord,  or  to  a  kind  of  tendon,  and  a  flat 
muscle  may  be  reduced  in  the  same 
manner  to  a  kind  of  membrane.  In  some 
instances  the  atrophy  may  be  simple,  that 
is,  the  muscular  tissue  may  be  wasted  to 
a  considerable  degree  without  any  granu- 
lar or  fatty  degeneration  ;'  but  generally, 
one  or  both  of  these  alterations  of  struc- 
ture is  found  to  exist  to  a  greater  or  less 
extent.  The  muscle  also  changes  and 
varies  in  color  according  to  the  nature 
and  degree  of  the  atrophy.  It  is  paler 
than  natural ;  occasionally  it  is  quite 
colorless,  like  the  flesh  of  fish  ;  or  it  may 
have  a  faint  yellow  or  ochreous  tint.  Its 
consistence  for  the  most  part  is  increased 
iu  consequence  of  the  increase  of  the  in- 
terfibrillar  connective  tissue.  When  ex- 
amined under  the  microscope,  the  affected 
muscles  may  be  seen,  to  have  lost  to  a 
variable  extent  and  degree,  or  even  en- 
tirely, the  appearance  of  transverse  and 
longitudinal  striation,  while  in  a  corres- 
ponding proportion  the  sarcous  or  muscu- 
lar element  is  transformed  into  granules, 
which,  in  some  instances,  are  too  tine  to 
be  distinguished  as  separate  particles. 
The  granules  are  soluble  in  acetic  acid. 

Granular  degeneration  or  disintegration 
of  the  muscular  tissue  may  exist  alone  ; 
but  frequently  it  is  accompanied  by  fatty 
degeneration,  or  may  only  form  the  first 
stage  of  the  latter  change. 

Fatty  degeneration. —  This  morbid  pro- 
cess may  make  its  appearance  in  the  mus- 
cular tissue  at  once  ;  or  may  follow, 
accompany,  and  altogether  'replace  the 
granular  change.  Besides  this  transfor- 
mation into  fatty  particles,  fat-cells  in  un- 
usual, and  sometimes  in  great  numbers, 
are  found  between  the  fibres,  either  col- 
lected into  groups,  or  disposed  in  linear 
succession,  tike  rows  of  pearls.  These 
cells  may  multiply  in  proportion  as  the 
muscular  tissue  disappears,  so  that,  when 
the  fibres  are  reduced  to  mere  filaments, 
there  may  be  no  loss  of  volume  in  the 
limb.  An  interesting  case  of  this  descrip- 
tion is  related  by  Mr.  Hallett.2  The  de- 
generations seemed  constantly  to  have 
commenced  on  the  surface  of  the  mus- 
cles, and  extended  inwards  to  their  cen- 
tres ;  so  that  many  which  appeared  wholly 
converted  into  fat,  exhibited,  in  their  in- 
terior, muscular  fibres  in  a  more  or  less 
healthy  condition. 

1  Charcot,  Hayetn,  Lockhart  Clarke. 

2  Edinb.  Med.  and  Surg.  Journal,  April, 
1849. 


Waxy  or  vitreous  degeneration.  —  This 
structural  change  was  lirst  described  by 
Zenker.1  It  is  called  by  the  French  pa- 
thologists, vitreous  degeneration. 2  Accord- 
ing to  Zenker,  it  is  observable  only  in  the 
voluntary  muscles,  and  never  attacks  all 
the  bundles  of  the  same  muscle.  The 
essential  change  of  structure  consists  of  a 
transformation  of  the  muscular  tissue 
into  a  homogeneous,  colorless,  and  glisten- 
ing substance,  in  which  the  transverse 
and  longitudinal  striae,  together  with  the 
nuclei,  have  entirely  disappeared.  This 
kind  of  degeneration  is  more  common  af- 
ter acute  diseases,  particularly  after  ty- 
phus and  typhoid  fevers,  but  occurs  also 
in  progressive  muscular  atrophy.  Indeed, 
in  this  peculiar  malady,  all  the  three  kinds 
of  degeneration — the  granular,  the  fatty, 
and  the  vitreous — may  be  seen,  not  only 
in  the  same  patient,  but  in  the  same 
muscle.* 

In  a  large  majority  of  instances,  pro- 
gressive muscular  atrophy  first  makes  its 
appearance  in  one  of  the  upper  extremi- 
ties, especially  in  the  right  limb.  It  be- 
gins commonly  in  the  muscles  of  the  hand, 
first  in  the  thenar  eminence,  then  in  the 
hypothenar,  and  next  in  the  interossei. 
[By  many  the  first  external  interosseous 
muscle  is  declared  to  be  the  one  primarily 
affected.]  When  the  interosseous  mus- 
cles are  considerably  wasted,  the  hand 
assumes  the  appearance  of  a  bird's  claw 
— the  main  en  griffe,  as  it  has  been  termed 
by  Duchenne.  If  the  atrophy  extends 
upwards,  the  flexors  and  extensors  of  the 
fingers,  and  sometimes  the  muscles  at  the 
back  of  the  forearm,  become  involved. 
When  the  disease  extends  beyond  these 
limits,  it  attacks  the  muscles  of  the  arms 
and  trunk  ;  the  biceps  first,  then  the  del- 
toid and  the  triceps,  the  pectorals,  the 
latissimi  dorsi,  the  rhomboidei,  the  exten- 
sors and  flexors  of  the  head,  the  sacro- 
lumbales,  the  abdominal  muscles,  the 
muscles  of  respiration  and  deglutition. 
Occasionally  the  depressor  muscles  of  the 
jaw  become  involved.  In  some  instances 
the  atrophy  is  limited  to  the  muscles  of 
the  forearm,  and  in  others  it  begins  in  the 
muscles  about  the  thorax,  and  makes  con- 
siderable progress,  while  the  arms  remain 
unaffected.  Sometimes  it  extends  to  the 
lower  extremities,  but  rarely  begins  there. 

The  unequal  and  irregular  wasting  of 
the  muscles  produces  in  the  trunk  and 
limbs  a   variety  of  alterations  in  their 

1  Ueber  die  Veranderungen  der  willkur- 
liohen  Muskeln  in  Typhus  abdominalis,  Leip- 
zig, 4to.,  1864. 

2  Cornil  et  Ranvier,  Histologie  patholo- 
gique. 

3  Charcot  et  Jouffroy,  Archives  de  Physiolo- 
gie  normale  et  pathologique,  1869,  No.  3,  p. 
363. 
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shape  and  position,  which  are  character- 
istic of  the  disease ;  for  in  ordinary 
atrophy  succeeding  exhausting  diseases, 
the  emaciation  is  uniform,  as  it  affects 
nearly  all  the  muscles  of  the  part  to  the 
same  extent. 

The  earliest  symptom  of  progressive 
muscular  atrophy  is  a  loss  of  muscular 
power  in  the  afflicted  parts,  especially  af- 
ter exercise  or  exposure  to  cold.  "With 
this  weakness  there  is  an  awkwardness 
in  the  patient's  movements,  and  a  certain 
loss  of  muscular  co-ordination,  arising 
from  the  unequal  or  irregular  wasting  of 
the  muscles,  and  the  consequent  change 
in  their  relative  force  or  antagonism  when 
employed  in  the  performance  of  voluntary 
movements.  Among  the  other  early' 
symptoms  are  cramps,  twitches,  and  fibril- 
lary tremors  in  the  muscles.  Generally 
the  sensibility  remains  unimpaired,  but 
occasionally  there  is  numbness  of  the 
skin,  or  a  certain  degree  of  cutaneous 
anaesthesia  ;  while,  on  the  other  hand,  in 
about  half  the  cases,  more  or  less  p?rin  is 
experienced  in  the  wasting  muscles,  or 
previous  to  their  atrophy. 

Pathology. — Cruveilhier,  who  was  the 
first  to  investigate  the  morbid  anatomy  of 
progressive  muscular  atrophy,  believed 
that  atrophy  of  the  motor  nerves  was  the 
starting-point  of  the  disease.  This  opin- 
ion was  founded  on  eleven  cases  in  which 
the  motor  nerve-roots  were  more  or  less 
wasted.  But  in  the  majority  of  instances 
in  which  post-mortem  examinations  were 
made,  no  appreciable  alteration  of  the 
nerve-roots  was  discovered.  It  was  there- 
fore inferred  that  atrophy  of  the  nerves 
cannot  be  the  actual  cause  of  that  state 
of  the  muscles  ;  and  since  no  disease  of 
the  nervous  centres  had  hitherto  been  de- 
tected, it  was  further  inferred  and  gener- 
ally believed  that  progressive  muscular 
atrophy  is  a  disease  originating  in  the 
muscles  themselves,  in  consequence  of 
impaired  nutrition,  resulting  from  a  pecu- 
liar diathesis  or  an  hereditary  tendency. 
The  more  recent  supporters  of  this  view 
were  Trousseau,  Duchenne,  Meryon, 
Roberts,  Oppenheimer,  Priedberg,  Hasse, 
Friedreich,  Cohn,  and  others.  But  in 
1SG1,  I  discovered  in  the  spinal  cord  re- 
moved from  a  well-marked  case  of  pro- 
gressive muscular  atrophy,  numerous 
lesions  of  the  gray  substance,  consisting 
chiefly  of  areas  of  what  I  call  granular 
and  fluid  disintegration.1  In  several  other 
cases  which  I  subsequently  examined,  the 
same  kind  of  lesions  were  observed  in 
company  with  similar  altei'ations  of  some 
of  the  white  columns,  with  dilatation  of 
bloodvessels,  or  atrophy  of  the  norve- 
cells  and   of   the  anterior  roots  of   the 

1  Beale's  Archives  of  Medicine,  1S61. 


nerves.'  Since  my  first  publication  on 
this  subject,  several  German  and  Trench 
pathologists,  by  means  of  improved  meth- 
ods of  observation,  have  obtained  similar 
results.2 

Etiology. — Among  the  predisposing 
causes  of  progressive  muscular  atrophy, 
consanguinity,  or  hereditary  influence,  is 
universally  acknowledged  to  hold  the  first 
rank.  Dr.  Roberts  collected  the  history 
of  ten  families  in  which  muscular  atrophy 
prevailed,  and  of  these,  twenty-nine  in- 
dividuals were  attacked,  Aran  relates 
that  a  sea-captain  had  lost  two  maternal 
uncles  and  a  sister  by  this  disease,  and 
that  another  patient's  two  aunts  had  died 
from  the  same  malady.  Meryon's  first 
cases  were  four  boys  who  had  six  healthy 
sisters.3  In  another  family  two  boys  were 
affected,  while  the  two  sisters  escaped. 
The  male  sex  is  therefore  much  more  prone 
to  muscular  atrophy  than  the  female — in 
the  proportion  of  about  six  to  one.  In 
nearly  all  the  hereditary  cases  on  record, 
the  disease  became  generalized,  and  there- 
fore tended  to  a. fatal  termination. 

Among  the  chief  exciting  causes  are 
excessive  muscular  exertion,  cold  and 
damp— especially  when  combined — and 
injuries  or  diseases  of  the  spine.  In  those 
cases  which  are  attributable  to  the  influ- 
ence of  cold  and  wet,  the  atrophy  is  gen- 
erally preceded  and  accompanied  by  neu- 
ralgia or  so-called  rheumatic  pains  in  the 
affected  muscles,  or  in  the  course  of  the 
nerves  leading  to  them.  Syphilis,  again, 
appears  to  be  one  of  the  assignable  causes 
of  the  disease.  To  this  form  M.  Rodet 
has  given  the  name  of  atropine  musculaire 
progressive  syphilitique.*  In  some  instances 
no  particular  cause  can  be  clearly  assigned, 
and  these  are  the  cases  in  which  heredi- 
tary influence  appears  to  come  into  ope- 
ration. 

Treatment. — This  must  of  course  de- 
pend, to  a  certain  extent,  on  the  causes 
to  which  the  disorder  may  be  reasonably 
traced.  Removal  from  the  influence  of 
cold  and  damp,  or  avoidance  of  undue 
muscular  exertion,  is  of  primary  import- 
ance. "Warm  and  sulphur  baths,  espe- 
cially those  of  Aix-la-Chapelle,  have  been 
particularly  recommended.  When  there 
appears   good  ground  for  believing  that 

1  British  and  Foreign  Med.-Chir.  Rev., 
July,  1S62,  and  Oct.,  1863.  Beale's  Arch. 
Med.,  No.  13  ;  Med.-Chir.  Trans.,  1866  and 
1867. 

2  See  especially  Hayem,  Archives  de 
Physiol,  normale  et  Pathologique,  Nos.  2  and 
3,  1869.     Charcot  et  Jouff'roy,  Ibid.,  1869. 

3  These  interesting  cases,  with  the  micro- 
scopic appearances  of  the  muscles,  are  re- 
corded in  vol.  xxxvi.  of  the  Med.-Chir.  Trans. 

*  L'  Union  medicale,  No.  26,  p.  403,  1859. 
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the  atrophy  is  attributable  to  syphilitic 
taint,  iodide  of  potassium,  or  perhaps 
mercury,  must  be  employed.  In  cases 
attributable  to  other  causes,  vegetable 
and  mineral  tonics,  cod-liver  oil,  and 
phosphorus  may  be  administered.  Dr. 
Meryon  speaks  very  highly  of  the  long- 
continued  use  of  arsenic.  But  of  all 
remedies  hitherto  employed,  galvanism 
is  undoubtedly  the  most  useful,  when 
applied  to  the  affected  muscles.  The 
benefit  derived  from  it,  however,  is  very 
often  temporary.  Remak  strongly  recom- 
mends the  application  of  the  constant 
galvanic  current  to  the  spinal  column, 
particularly  in  the  cervical  region.  The 
fact,  as  already  stated,  that  in  the  ad- 
vanced stages  of  progressive  muscular 
atrophy,  various  lesions  have  been  found 
in  the  spinal  cord,  would  suggest  the  pro- 
priety of  trying  the  effects  of  counter- 
irritants,  particularly  se^ons  and  blisters 
to  the  spine,  in  the  early  stages  of  the 
disease. 

There  ai'e  two  other  special  forms  of 
muscular  atrophjr,  which  are  peculiar  to 
the  period  of  childhood,  viz.,  the  atrophy 
which  follows  infantile  paralysis,  and  the 
degeneration  of  muscles  with  apparent 
hypertrophy. 

1.  The   muscular  atrophy   of  infantile 
paralysis  is  extremely  interesting  to  the 
surgeon,  in  consequence  of  the  deformities 
which  it  so  frequently  occasions.      The 
period   of  childhood  at  which   this   dis- 
ease makes  its  appearance  varies  from  a 
few  months  to  a   few  years   after  birth, 
more  especially  during  the  first  dentition. 
The  attack  is  generally  sudden,  and  fre- 
quently preceded  by  a  feverish  state  which 
may  last  a  few  hours  or  a  few  days,  ac- 
companied occasionally  by  convulsions, 
which  are  immediately  followed  by  para- 
lysis   without  loss    of   sensibility.     The 
paralysis  generally  begins  in  the  lower 
extremities,  but  rarely  attacks  the  upper 
extremities  alone.     At  first  it  is  more  or 
less  general,  but  after  a  variable  period  it 
restricts  itself  to  particular  muscles,  or 
groups  of   muscles,   or   to   a    particular 
member,    and    thus    becomes    localized. 
The    muscles    upon  which  it    most  fre- 
quently fixes  are  those  at  the   anterior 
part  of  the  leg — the  extensors  of  the  toes, 
and  flexors  of  the  foot ;  the  extensors  and 
supinators  of  the  hand  ;  the  extensors  of 
i   the  leg,  and  muscles  of  the  foot.     Some- 
i  times  single   muscles    are   affected,   and 
n  most  commonly,  the  extensor  longus  dig- 
t  itorum  of  the  foot,  the  tibialis  anticus,  the 
;   deltoid,  or  the  sterno-mastoid.     After  a 
i  time,  varying  generally  from  one  to  two 
i  months,  but  sometimes  much  longer,  the 
i  paralyzed  muscles  begin  to  waste,  and 
i  may  ultimately  be  reduced  to  mere  fibrous 
bands.     Nor  is  the  atrophy  confined  to 


the  muscles  ;  it  involves  the  bones,  liga- 
ments, and  other  parts.1 

The  paralysis  and  the  atrophies  by  which 
it  is  succeeded  combine  to  produce  a  vari- 
ety of  deformities  and  unnatural  attitudes 
which  call  for  the  surgeon's  skill,  either  in 
the  application  of  mechanical  apparatus, 
or  in  the  performance  of  necessary  opera- 
tions. These  deformities  consist  chiefly 
of  talipes  equimis,  equino-varus,  equino-val- 
gus,  calcaneus,  or  calcaneo-valgus,  and  tali- 
pes varus.2 

The  paralysis  itself  and  the  muscular 
atrophy  to  which  it  gives  rise  are  not 
often  fatal.  The  difficulty  consists  in  re- 
storing  the  muscles  to  their  normal  con- 
dition :  but  this,  in  many  instances,  ma}' 
be  accomplished.  The  remedies  recom- 
mended by  the  most  experienced  practi- 
tioners consist  of  mix  vomica,  strychnine, 
cod-liver  oil,  the  preparations  of  bark  and 
iron  ;  sulphur  and  salt-water  baths  ;  blis- 
ters and  counter-irritants  along  the  spine  ; 
stimulating  embrocations  to  the  affected 
muscles,  and  especially  the  application  of 
electricity. 

2.  Degeneration  of  muscles  with  apparent 
hypertrophy. — This  peculiar  disease  was 
first  understood  and  diagnosed  by  Dr.  Du- 
chen'ne  (of  Boulogne)  in  1858.  Since  then 
it  has  been  recognized  and  investigated 
chiefly  in  Germany  by  Griesinger,  Eulen- 
burg,  Cohnheim,  Berind,  Wernich,  Oppol- 
zer,  Heller,  and  Seidel.  It  begins  in 
childhood,  like  the  malady  just  described, 
but  often  continues  up  to  an  advanced 
period  of  youth,  when  the  patient  is  cut 
off  by  some  intercurrent  disease.  Its 
course  may  be  divided  iuto  three  stages  : 
a  stage  of  partial  and  incomplete  paraly- 
sis ;  a  stage  of  apparent  muscular  hyper- 
trophy, and  a  stage  in  which  the  paraly- 
sis becomes  general,  and  the  muscles 
waste. 

The  first  stage  begins  with  weakness  of 
the  lower  extremities  either  before  or  af- 
ter the  period  at  which  the  child  should 
he  able  to  walk.  In  the  former  case, 
when  the  little  patient  attains  the  age  of 
ten  or  twelve  months,  and  attempts  to 
walk  or  stand,  it  falls  immediately,  and 
continues  unable  to  walk,  even  when  as- 
sisted, for  two  or  three  years. 

The  second  stage  begins  some  months — 
or  even  as  long  as  two  years — after  the 
muscular  weakness,  and  is  manifested  by 
a  progressive  enlargement  of  the  gastroc- 

1  Laborde  relates  a  case  in  which  consider- 
able atrophy  of  the  deltoid  muscle  occurred 
in  four  days  after  the  first  appearance  of  the 
paralysis.  De  la  Paralysie  (dite  essentielle) 
de  l'enfance,  p.  45. 

2  For  the  description  and  treatment  of  these 
deformities,  see  the  previous  article,  Ortho- 
pedic Sukgeky. 
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nemii,  then  of  the  glutei  and  lumbar 
muscles.  This  enlargement  occurs  some- 
times in  nearly  all  the  muscles,  but  in 
general  it  is  limited  to  a  few.  The  en- 
larged muscles  are  firm  and  elastic,  and 
become  very  strong  during  contraction. 
This  condition  may  remain  stationary  for 
some  years. 

In  the  third  stage  the  paralysis  gradu- 
ally increases  and  becomes  more  general. 
The  patient  is  no  longer  able  to  stand  up- 
right ;  the  upper  extremities  become  af- 
fected ;  the  enlarged  muscles  rapidly  de- 
crease in  volume ;  and  the  limbs  and 
trunk  become  atrophied  en  masse.  In 
this  state  the  patient  may  exist  for  a  con- 
siderable time,  but  ultimately  dies  by  in- 
tercurrent disease.  Many  of  the  children 
afflicted  with  this  singular  disorder  have 
dull  intellects,  and  are  occasionally  more 
or  less  idiotic. 

Morbid  anatomy. — The  morbid  anatomy 
of  this  disease  has  been  investigated  chiefly 
by  Duchenne,  in  France,  and  by  Ejden- 
burg,  Cohnheim,  Griesinger,  and  others 
in  Germany.  Nothing  abnormal  could 
be  discovered  in  either  the  nervous  or 
vascular  systems.  Eulenburg  and  Cohn- 
heim found  the  electro-muscular  contrac- 
tility everywhere  perfect.  To  the  touch 
the  muscles  gave  the  sensation  of  a  doughy 
and  inelastic  mass.  They  were  marked 
with  stripes  of  a  yellow  or  yellowish- 
white  aftpearanee.  At  certain  points 
they  could  not  be  distinguished  by  the 
naked  eye  from  the  subcutaneous  adipose 
tissue.  There  was  also  great  hypertrophy 
of  connective  tissue  between  the  muscu- 
lar fibres,  which  were  frequently  much 
reduced  in  diameter,  although  they  were 
not  otherwise  much  altered.  Duchenne 
and  Ordonez  found  the  stria;  on  the  fibres 
very  much  finer  than  usual,  and  semi- 
transparent.  The  same  appearance,  to- 
gether with  an  increase  of  connective 
tissue,  and  large  collections  of  fat-cells, 
were  also  observed  in  one  case  by  my- 
self.1 

Treatment. — During  its  first  stage   the 

1  Dr.  Duchenne  lias  invented  an  ingenious 
instrument  which  he  calls  the  "emporte- 
piece  histologique,"  for  removing  small  por- 
tions of  muscle  from  the  living  subject.  It 
is  made  by  Charriere,  of  Paris,  and  consists 
of  a  steel  cylindrical  rod,  divisible  longitudi- 
nally into  two  parts  ;  one  of  these  is  fixed  to 
a  handle  by  means  of  a  screw,  and  terminates 
at  the  screw  end  in  a  small  hollow  cone,  the 
base  or  lower  border  of  which  has  a  sharply- 
cutting  edge.  When  closed,  the  two  pieces 
together  form  a  small  cylindrical  rod  with  a 
fine  point.  As  soon  as  it  is  made  in  this  state 
to  penetrate  the  muscle,  the  hollow  cone  is 
opened  by  sliding  down  the  other  half  of  the 
rod,  and  incloses  a  small  portion  of  the  mus- 
cle, which  it  cuts  and  brings  away  as  the  in- 
strument is  withdrawn. 


disease  is  sometimes  curable.  Duchenne 
has  recorded  two  such  cases.1  But  in  the 
second  stage  scarcely  any  hopes  of  recov- 
ery can  be  entertained.  The  treatment 
consists  chiefly  of  local  faradization  and 
shampooing. 

Ossification  of  muscle. — The  conversion 
of  muscle  into  fat  is  truly  a  degeneration, 
as  it  is  a  change  from  a  highly  organized 
structure  into  an  amorphous  mass  of  adi- 
pocere.  The  same  may  be  said  of  the  so- 
called  bony  deposits  in  many  soft  parts, 
which  are  not  true  bone  either  in  their 
structure  or  their  chemical  composition  ; 
while  the  ossific  growth  in  muscle  possess- 
es all  the  qualities  of  true  bone,  and  is 
merely  the  development  of  one  organic 
structure  within  another,  to  which  the 
term  "degeneration"  would  ill  apply. 
Mr.  Hawkins,  in  a  clinical  lecture  to 
which  I  shall  have  again  to  refer,  re- 
marks that  the  ossific  deposit  in  muscle  is 
that  of  true  bone  with  cancelli,  compact 
shell,  periosteum,  and  cartilage,  display- 
ing also  under  the.  microscope  all  the  signs 
of  true  bone.  Mr.  Quekett  showed  Mr. 
Tatum  some  beautiful  microscopical  prepa- 
rations, which  prove  the  true  bony  nature 
of  these  deposits.  Ossific  growths  may  take 
place  over  a  large  extent  of  the  voluntary 
muscles,  or  may  be  limited  to  one  or  two 
points.  In  the  Museum  of  the  College  of 
Surgeons  is  the  skeleton  of  a  man  in  whom 
nearby  all  the  muscles  of  the  back  had 
become  ossified,  large  sheets  and  masses 
of  bone  occupying  the  places  of  the  latis- 
simus  dorsi,  spinalis,  and  rhomboid  mus- 
cles, forming  large  bony  sheets  on  the 
back  and  sides,  while  large  stalactic 
growths  of  bone  spring  from  the  pelvis, 
ribs,  and  scnpulse.  The  following  case  is 
valuable  from  the  circumstance  of  its 
progress  having  been  watched  from  its 
commencement  up  to  its  very  advanced 
state  in  1862,  when  the  account  was  pub- 
lished. 

G.  Brown,  aged  twenty-two,  was  originally 
admitted  into  St.  George's  Hospital  under  the 
care  of  Mr.  Caesar  Hawkins  in  August,  1843, * 
with  swellings  in  the  dorsal  and  lumbar  re- 
gions, some  of  them  apparently  bony.  Their 
appearance  was  accompanied  with  severe 
rheumatic  pains.  All  these  disappeared  un- 
der treatment.  They  reappeared,  however, 
and  then  one  was  removed  from  between 
the  trapezius  and  rhomboid  muscles  ;  it  was 
intimately  connected  to  both,  fibres  from 
both  being  inserted  into  it ;  one  end  of  it  was 
fixed  to  the  spines  of  the  sixth  and  sev- 
enth dorsal  vertebra,  the  other  was  smooth, 
playing  on  the  end  of  the    scapula.     After 

1  De  la  Paralysie  musculaire  pseudo-hyper- 
trophique,  Paris,  1868;  and  Archives  gen.de 
Mdd.,  Janvier  et  seq.,  1868. 

2  Med.  Gaz.,  vol.  xxxiv.,  1844,  p.  273. 
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this,  for  four  years,  fresh  tumors  were  ob- 
served to  form  in  different  muscles  of  the 
trunk  and  neck,  being  at  first  soft,  growing 
rapidly,  then  becoming  hard,  and,  after  a 
time,  either  disappearing  altogether  under 
treatment,  or  leaving  a  bony  deposit  behind. 
This  new  bone  extended  slowly  towards  either 
extremity  of  the  muscle  in  ridges  correspond- 
ing to  its  fibres.  He  was  now  lost  sight  of, 
but  in  June,  1859,  again  presented  himself  at 
St.  George's  Hospital,  with  extensive  ossifica- 
tion of  tbe  muscles,  together  with  several 
exostoses  both  on  the  spine  and  ribs.  The 
greater  part  of  the  latissimus  dorsi  on  either 
side,  especially  at  the  free  edges,  was  ossified  ; 
large  masses  of  bone  filled  up  the  hollows  on 
either  side  of  the  vertebral  spines  from  the 
sacrum  to  the  occiput,  soldering  all  the  bones 
together  into  an  inflexible  column.  The  ribs 
were  likewise  immovable,  partly  from  being 
ankylosed  to  the  spine,  and  partly  by  the 
ossification  of  the  muscles  connecting  them 
with  the  scapula  and  spine  ;  so  that  respira- 
tion was  entirely  performed  by  the  diaphragm. 
The  trapezius,  and,  apparently,  the  deep 
muscles  at  the  sides  of  the  neck,  contained 
large  deposits  of  bone  ;  both  scapulae  were 
immovably  fixed  to  the  ribs,  principally  by 
the  ossification  of  the  serratus  magnus  and 
rhomboid  muscles.  In  front,  both  the  great 
pectoral  muscles,  from  their  origins  to  their 
insertions,  were  almost  entirely  ossified,  pre- 
senting ridges  taking  the  course  of  the  fibres, 
and  forming  large  masses  at  the  folds  of  the 
axilla.  The  sterno-hyoid  and  sterno-thyroid 
muscles  were  much  ossified  ;  and  these,  to- 
gether with  the  recent  appearance  of  a  con- 
siderable swelling  below  the  chin,  had  been 
accompanied  with  so  much  difficulty  in  deglu- 
tition as  to  alarm  him ;  he  therefore  came  to 
the  hospital  to  see  Mr.  Csesar  Hawkins,  under 
whose  care  he  had  before  been.  The  fulness 
in  the  upper  part  of  the  throat  was  not  hard, 
but  very  tender;  it  yielded  to  a  second  ap- 
plication of  a  blister  in  a  few  weeks,  so  that 
the  genio-  and  mylo-hyoid  muscles  could  be 
distinctly  felt  almost  entirely  ossified.  Pre- 
parations from  this  case  are  in  the  Museum 
of  St.  George's  Hospital. 

The  cause  of  osseous  growth  in  muscles 
is  not  easily  explained.  A  tendency  to 
increased  bony  deposit  is  not  very  uncom- 
mon, and  shows  itself  in  exostosis  and  ex- 
tension of  bony  growth  into  the  tendons 
inserted  into  the  bones  ;  but  in  ossific 
growth  in  muscle  it  is  a  distinct  forma- 
tion, and  in  no  way,  at  first,  connected 
with  exostosis.  It  is  of  inflammatory 
origin,  as  the  pain  and  swelling,  and  also 
the  effects  of  remedies,  would  indicate. 
Mr.  Abernethy  mentions  the  case1  of  a 
lad  in  whom  either  an  exostosis  or  bony 
growth  in  a  muscle  invariably  followed  a 
blow  on  the  part.  Mr.  Hawkins  alludes 
to  an  account  of  eighteen  cases  of  bony 
growths  in  muscles  among  the  recruits 
in  the  Prussian  service ;  these  were  said 

1  Surg.  Lectures,  vol.  hi.,  p.  169. 


to  have  been  the  result  of  inflamma- 
tion in  the  deltoid  and  pectoral  muscles. 
Inflammation  of  muscle  is  rare,  and 
excess  of  bony  deposit  in  the  system  is 
not  very  common  ;  but  when  they  both 
occur  in  the  same  individual,  the  exuda- 
tive lymph  in  the  former  would  seem  to 
be  a  favorable  nidus  for  ossific  deposit. 
As  regards  the  treatment,  no  local  meas- 
ures answered  in  the  above  case  so  well  as 
blisters,  under  which,  with  the  exhibition 
of  colchicum  internally,  considerable  dimi- 
nution of  the  swellings  and-  relief  of  the 
pain  took  place.  The  swellings  complete- 
ly disappeared  after  a  course  of  the  iodide 
of  potassium,  at  first  five,  and  then  seven 
grains  thrice  a  day  in  sarsaparilla ;  but 
tbey  returned  again  shortly  after,  while 
the  patient  was  still  taking  the  medicine. 
On  the  reappearance  of  the  disease,  mer- 
cury was  given,  two  grains  of  calomel  and 
a  quarter  of  a  grain  of  opium  twice  daily, 
which  at  the  end  of  three  weeks  produced 
sore  mouth  ;  again,  all  the  swellings  were 
nearly  removed,  at  first  rapidly,  then 
slowly  ;  but  a  large  mass  of  bone  between 
the  scapula  and  spine  was  removed,  as 
stated,  by  operation.  After  this,  from 
hemorrhage  and  other  causes,  his  health 
failed,  and  he  was  much  reduced,  and 
specifics  were  laid  aside  for  some  time. 
Numerous  fresh  tumors  having,  how- 
ever, formed,  he,  in  a  few  months,  began 
the  phosphoric  acid,  first  in  half-drachm, 
and  afterwards  in  drachm  doses,  three 
times  daily,  which  he  continued  from 
April  6  to  May  21.  The  swelling  greatly 
diminished  under  this  treatment,  and 
with  the  repeated  application  of  blisters 
their  recurrence  seems  to  have  been  ar- 
rested. Thus  the  remedies  appear  to 
have  been  chosen  with  a  view  to  the  in- 
flammatory nature  of  the  complaint,  and 
to  have  been  most  efficacious ;  yet  so 
strong  was  the  tendency  to  relapse,  that 
the  swellings  formed  again  and  again, 
even  under  the  treatment  that  had  caused 
them  to  disappear.  They  were,  however, 
finally  arrested,  the  blisters  having  been 
most  conducive  to  that  end. 

[Two  very  different  forms  of  true  muscle- 
ossification  occur,  the  one  limited,  hot  at 
all  infrequently  met  with  ;  the  other  gen- 
eral, and  of  great  rarity.  In  the  for- 
mer, of  which  examples  are  found  in  the 
so-called  "exercise-bones,"  moderate  in- 
flammation of  the  connective  tissue,  con- 
sequent upon  slight  but  frequent  repeated 
irritations,  is  followed  by  an  osseous  trans- 
formation,, with  associated  destruction  of 
the  sarcous  elements  from  pressure  and 
diminished  blood-supply,  and  much  more 
rarely  the  deposition  in  them  of  lime- 
salts.  In  the  general  form,  progressive 
myositis  ossificans,  of  which  the  cited 
case  of  Mr.  Hawkins  was  an  example,  a 
very  different  state  of  things  exists.    Com- 
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mencing  in  childhood,  or  even  in  infancy, 
as  a  hyperplastic  inflammation  of  the 
connective  tissue,  atrophy  soon  follows, 
and  bony  transformation  succeeds.  The 
muscles  of  the  back  or  neck  are  pri- 
marily affected,  but  in  time  all  the  mus- 
cles of  the  body,  except  those  which  are 
essential  to  respiration,  nutrition,  and  re- 
production will  be  involved  in  the  bony 
change,  unless  the  subject  of  the  disease 
should  die  of  some  intercurrent  affection, 
or  from  exhaustion,  local  gangrene,  etc. 
The  exciting  cause  of  this  necessarily  fatal 
form  of  myositis  is  as  yet  undetermined, 
but  the  phenomena  which  it  presents  in 
its  course  are  certainly  very  like  those  of 
amyotrophies  of  nerve-origin.] 


Tumors  in  Muscles. 

Tumors  of  different  kinds  are  occa- 
sionally found  in  muscle.  Perhaps  that 
which  occurs  most  frequently  is  the 
fibrous  tumor,  of  a  cartilaginous  hard- 
ness, and  often  growing  to  a  considerable 
size. 

A  lad,  aged  fourteen,  was  under  Mr.  Tatum's 
care  in  St.  George's  Hospital  in  the  summer 
of  1860,  with  a  tumor  as  large  as  the  double 
fist,  at  the  hack  part  of  the  left  thigh,  about 
its  middle  ;  it  was  extremely  hard,  and  ap- 
peared to  be  a  chondroid  tumor  growing  from 
the  hone,  so  closely  did  it  seem  to  be  attached 
to  it ;  on  relaxing  the  muscles,  however,  by 
bending  the  knee,  it  admitted  of  a  certain 
movement  on  the  femur.  The  tumor  was  re- 
moved, but  not  without  difficulty,  partly 
from  its  vicinity  to  the  bone,  which  it  seemed 
to  grasp,  and  partly  that  the  great  sciatic 
nerve  was  imbedded  in  it,  and  was  only  freed 
by  careful  dissection.  The  tumor  was  found 
to  have  its  origin  in  the  semi-membranous 
muscle,  the  lower  part  of  which  was  healthy, 
but  the  part  above  the  tumor  was  converted 
into  a  pale  structure  similar  to  the  tumor,  but 
less  dense,  and  retaining  the  form  of  the  mus- 
cle, with  a  slight  remnant  of  fibrous  appear- 
ance. The  tumor  was  extremely  dense,  of  a 
semi-transparent,  cartilaginous  aspect.  Some 
of  the  fibres  of  the  muscles  were  spread  over 
the  tumor  ;  others  dipped  into  it,  but  were 
soon  lost  in  its  substance. 

Shortly  after  this,  a  tumor  of  a  similar 
character  was  removed  from  the  deltoid  mus- 
cle of.  a  young  man  by  Mr.  Johnson  ;  it  was 
about  the  size  of  an  egg,  and  surrounded  on 
all  sides  by  muscular  fibres.  Many  of  the 
fibres  entered  and  could  be  traced  a  consider- 
able way  into  the  dense  fibro-cartilaginous 
mass.1 

1  Mr.  Curling  gives  an  account  of  a  fibrous 
tumor  which  he  removed  from  the  gastrocne- 
mius muscle  of  a  girl  aged  nine  ;  its  circum- 
ference was  not  very  clearly  defined  from  the 
muscle,  so  that  its  more  prominent  central 


The  recurring  fibroid,  although  it  does 
not  originate  in  muscular  structure,  has  a 
great  tendency  to  be  reproduced  in  it. 
[Sarcomata,  though  generally  originating 
outside,  are  at  times  primary  affections  of 
muscles.] 

In  two  patients  under  the  care  of  Mr.  Haw- 
kins in  St.  George's  Hospital,  each  of  whom 
had  a  tumour  of  this  description  in  the  breast, 
and  in  whom  the  tumors  returned,  and  were 
removed  several  times,  it  was  observed  that 
when  the  recurrence  took  place  the  pectoralis 
major  was  the  part  principally  involved.  A 
man  came  under  Mr.  Tatum's  care,  from 
whom  a  tumor  of  the  above  nature  had  been 
removed  from  the  parotid  region,  and  subse- 
quently a  recurring  small  one  from  over  the 
masseter  muscle  ;  four  months  after  which  he 
became  Mr.  Tatum's  patient,  having  a  tumor 
about  the  size  of  a  French  walnut  in  the 
neighborhood  of  the  second  cicatrix.  On  re- 
moving it,  Mr.  Tatum  found  that  it  had 
formed  in  the  upper  part  of  the  masseter 
muscle,  a  few  fibres  of  which  only  remained. 
A  few  months  after  this,  he  again  came  under 
Mr.  Tatum's  care,  with  two  tumors  the  size 
of  filberts  a  little  above  the  site  of  the  last, 
and  which  proved,  on  dissecting  them  out, 
to  have  had  their  seat  in  the  temporal  mus- 
cle. Mr.  Tatum  had  a  lady  under  his  care 
from  whose  breast  he  twice  removed  a  tumor 
of  the  above  nature  ;  the  disease  returned  in 
the  pectoral  muscle,  in  which  it  made  rapid 
progress.  The  event  of  this  case  is  not  re- 
corded. 

Cysts  of  various  kinds  are  occasionally 
found  in  muscles.  Some  of  these  cysts 
contain  hydatids.  Such  is  the  trichina 
spiralis,  a  bisexual  and  minute  nematode 
worm  which  is  reproduced  viviparously 
by  the  female  parent.  The  female  tri- 
china is  about  one-third  longer  than  the 
male,  and  in  the  mature  state  contains  in 
its  uterus  a  variable  number  of  ova,  as 
well  as  free  embryos  in  different  stages  of 
development.  When  the  flesh  of  an  ani- 
mal containing  spiral  trichina?  is  eaten  by 
another,  the  contents  of  the  small  intes- 
tines are  found,  after  about  twenty-four 
hours,  to  contain  a  multitude  of  these 
worms,  whicli  lie  imbedded  in  the  mucus 
or  in  the  chyme.  Soon  after  the  embryosj 
are  born,  they  begin  to  migrate  from  the 
intestines  in  search  of  muscular  tissue, 
upon  which  they  feed  and  develop.  Con- 
cerning the  manner  in  which  migration  is 
effected,  there  is  some  difference  of  opin- 
ion. Most  observers  believe  that  the 
.young  trichinae  pierce  the  walls  of  the  in- 

part  only  was  removed.  See  Path.  Trans., 
vol.  vi..  p.  346.  Mr.  Birkett  removed  a  tumor 
from  the  short  head  of  the  biceps  flexor  cru- 
ris, of  a  chondro-osteoid  growth,  4£  by  3  inches 
in  size,  of  a  grayish-pearl  tint,  and  of  carti- 
laginous structure  ;  the  centre  was  of  bone. 
Ibid.,  vol.  ix.,  p.  397. 
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testines  and  other  parts  until  they  reach 
the  muscles  ;  while  other  observers,  with 
Dr.  Thudichum,  contend  that,  after  pene- 
trating the  mucous  membrane  of  the  in- 
testines, they  enter  the  bloodvessels  and 
lymphatics,  pierce  the  lymphatic  glands, 
reach  the  heart  with  the  venous  blood, 
traverse  the  lungs,  and  are  then  distri- 
buted, by  the  arterial  circulation,  to  all 
parts  of  the  body.  However,  having 
reached  the  muscles,  there  they  feed,  and 
grow,  and  ultimately  become  encapsuled. 
Leuckart  maintains  that  the  young  tri- 
china always  penetrates  the  sarcolemma, 
while  other  observers  asserts  that  it  lives 
and  grows  either  inside  or  outside  that 
sheath.  However  this  may  be,  so  long  as 
the  worm  remains  outside,  the  muscular 
fibre  is  not  permanently  damaged,  al- 
though it  becomes  somewhat  granular, 
and  loses  the  distinctness  of  its  transverse 
stria tion.  But  if  the  parasite  pierces  the 
sarcolemma,  the  fibre  is  permanently  de- 
stroyed ;  the  sarcous  elements  are  disar- 
ranged, broken  up,  and  transformed  into 
granular  masses,  which  constitute  the 
food  of  the  invader.  As  the  trichina 
reaches  its  full  growth  and  becomes  fixed 
to  one  spot,  the  interstitial  connective  tis- 
sue and  the  sarcolemma  around  it,  being 
irritated  and  inflamed,  throw  out  an  exu- 
dation, while  the  nuclei  of  both  enlarge, 
divide,  and  rapidly  multiply.  The  exu- 
dation, which  appears  to  consist  of  fluid 
fibrin,  soon  after  solidifies  and  forms  a 
capsule  in  which  the  worm  coils  itself  up. 
At  the  end  of  some  weeks  after  infection, 
fine  dark  granules  of  carbonate  of  lime 
and  magnesia  are  deposited  in  variable 
numbers  within  the  capsule,  and  render 
it  more  or  less  opaque. 

In  man,  trichinosis  is  produced  by  the 
ingestion  of  imperfectly-cooked  flesh  of 
animals  infested  with  trichinse — particu- 
larly pigs. 

The  pathognomonic  symptoms  of  trichi- 
nosis are  the  following  : — 

Sudden  swelling  of  the  face,  particularly 
the  eyelids,  after  the  patient  has  for  some 
days  felt  prostrate  and  lost  his  appetite  ; 
fever,  with  quick  pulse  and  copious  per- 
spirations, which  have  sometimes  an  offen- 
sive odor  ;  painfulness  and  immobility  of 
arms  and  legs ;  the  muscles  are  swollen 
and  contracted,  and  give  great  pain  when 
set  in  motion  or  touched  ;  the  limbs  are 
semiflexed  ;  gastro-intestinal  catarrh,  with 
red  and  somewhat  dry  tongue  ;  when  the 
swelling  of  the  face  has  subsided,  the  feet, 
legs,  and  thighs  become  oedematous,  and 
soon  after  anasarca  over  the  trunk  ensues. 
There  is  no  other  disease  in  which  this  par- 
ticular combination  of  symptoms  occurs.1 

1  For  a  recent  and  elaborate  description  of 
the  nature  and  treatment  of  trichinosis,  see 
a  paper  by  Dr.  Thudichum  in  the  Seventh 


Cysts  containing  a  black  tenacious  mat- 
ter are  occasionally  found  in  muscles  ; 
they  probably  are  of  the  nature  of  hema- 
toma occurring  in  other  parts  of  the  body, 
being  merely  unabsorbed  extravasated 
blood,  which  has  become  darkened  and 
inspissated  by  time.  Warren  describes  a 
singular  tumor  somewhat  of  this  nature. 
A  tumor  about  the  size  of  an  egg  was  re- 
moved from  the  substance  of  the  rectus 
femoris  muscle  of  a  woman  ;  it  was  said 
to  be  of  only  five  or  six  months'  growth  ; 
it  consisted  of  a  hard  dark-colored  mus- 
cular substance,  in  the  centre  of  which 
was  a  bony  shell  an  inch  in  diameter, 
containing  a  dark-colored  fluid,  which 
had  deposited  a  black  crust  on  the  bony 
cyst. 

Vascular  tumors  are  not  very  frequently 
found  in  the  substance  of  muscles.  Ac- 
cording to  Mr.  Campbell  De  Morgan,1 
they  occur  under  three  forms.  1.  As 
tumors  having  the  appearance  of  a  vari- 
cose state  of  the  veins,  unconnected  with 
the  muscular  tissue  in  which  they  lie,  but 
yet  not  isolated  by  any  well-defined  cov- 
ering of  connective  tissue.  2.  As  erectile 
tissue,  forming  in,  and  encroaching  on, 
the  muscular  fibres,  from  which  it  is  not 
separated  by  any  defined  boundary.  3. 
As  erectile  tissue,  forming  a  defined  tu- 
mor, having  an  investment  of  connective 
tissue  not  continuous  with  the  muscular 
substance  in  which  it  is  embedded. 

The  disease  is  most  frequently  congen- 
ital, but  may  come  on  later  in  life,  after 
injury,  or  without  any  assignable  cause. 
It  is  more  commonly  seated  in  the  mus- 
cles of  the  lower  extremities.  The  origin, 
mode  of  growth,  and  true  structure  have 
not  yet  been  satisfactorily  ascertained  ; 
but  it  either  spreads  through  the  muscular 
tissue  or  occurs  in  the  form  of  isolated 
tumors.  The  muscular  fibres  on  which  it 
encroaches  are  compressed  by  the  hyper- 
trophied  vascular  and  connective  tissues, 
and  their  nutrition  being  impaired  by  the 
altered  and  thickened  state  of  the  capilla- 
ries, they  degenerate  to  a  greater  or  less 
extent,  and  become  transformed  for  the 
most  part  into  fat,  while  the  connective 
tissue  increases  in  quantity,  and  is  in 
some  places  condensed  into  masses  or 
bands,  which,  when  they  form  at  the 
circumference  of  the  tumor,  constitute  its 
fibrous  sheath.  There  appears,  also,  to 
be  an  increase  in  the  quantity  of  yellow 
elastic  tissue.  The  changes  which  occur 
in  the  vascular  tissue  itself  are  not  well 
understood. 

Report  of  the  Medical  Officer  of  the  Privy- 
Council,  1864.  Also  a  shorter  paper  by  Dr. 
Althaus,  in  the  Medical  Times  and  Gazette, 
1864. 

1  British  and  Foreign  Medico-Chirurgical 
Review,  1864,  p.  187. 
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DISEASES    OF    MUSCLES. 


Sometimes  the  disease  shows  itself  in  a 
number  of  different  places  in  the  same 
subject,  as  in  cases  recorded  by  Cruveil- 
hier ;  in  one  of  these  the  hand  and  arm 
were  covered  with  innumerable  small  tu- 
mors, varying  in  size  from  that  of  a  small 
shot  to  that  of  a  large  bean.  They  were 
all  composed  of  erectile  tissue.  It  is  gen- 
erally allowed  that  vascular  tumors  are 
very  prone  to  degenerate  into  cancer. 

Scirrhus  seldom  originates  in  muscles, 
except  in  the  tongue  and  substance  of  the 
lip.  [It  is  very  doubtful  if  any  form  of 
cancer  ever  originates  in  muscle  ;  and  the 
cases  referred  to  in  this  and  the  succeed- 
ing paragraphs,  as  those  of  melanotic  and 
eucephaloid  carcinoma,  were  in  all  proba- 
bility of  sarcomatous  nature.]  Warren 
describes  a  case  of  what  he  terms  scirrhus 
of  the  muscle,  which  resembles  more  the 
account  given  of  the  syphilitic  tumor  de- 
scribed as  having  been  removed  from  the 
shoulder  by  Mr.  South.  Muscles  readily 
become  implicated  in  the  disease  occur- 
ring in  neighboring  parts,  and  it  is-^iot 
unusual  to  find  the  muscles  for  a  consid- 
erable distance  around  a  scirrhous  breast 
dotted  with  scirrhous  tubercles.  Melano- 
sis must  be  very  rare  in  muscles.  War- 
ren mentions  a  case  occurring  in  the- 
muscular  structure  between  the  base  of 
the  scapula  and  the  spine  ;  this  had  been 
removed,  but  a  second  tumor  appeared  in 
its  place  under  the  cicatrix  ;  it  was  found, 
on  operating  on  it,  to  be  seated  in  the 
substance  of  the  rhomboid  and  trapezius 
muscles  ;  it  was  hard  in  structure,  and 
the  interior  composed  of  black  matter  ; 
six  months  after  this,  the  disease  reap- 
peared, of  a  carcinomatous  appearance, 
and  proved  fatal. 

Encephaloid  tumors  no  doubt  originate 
in  muscles,  though  they  grow  so  rapidly, 
and  involve  every  structure  so  indiscrimi- 
nately, as  to  make  it  difficult,  except  in 
certain  organs,  to  define  their  origin. 
WaiTen,  speaking  of  this  disease  in  mus- 
cles, describes  three  cases.  These,  how- 
ever, are  not  clearly  proved  to  have 
sprung  from  muscle,  except  the  last, 
which  had  its  seat  in  the  lumbar  muscles. 


Affections  of  Tendons. 

Injuries  of  tendons. — It  has  been  already 
observed  that  tendons  are  ruptured  by 
the  action  of  their  muscles  more  readily 
than  the  muscles  themselves  ;  they  may 
also  be  ruptured  by  direct  force,  as  in 
dislocation,  and  they  are  often  divided 
partially  or  entirely  in  wounds,  and  by 
subcutaneous  sections.  When  a  tendon 
is  ruptured,  or,  what  is  nearly  the  same 
thing,  divided  by  subcutaneous  operation, 
the  part  which  is  attached  to  the  muscle 
is  drawn  away  from  the  opposite  cud  for 


about  an  inch  ;  this  latter  is  but  slightly 
retracted  by  the  action  of  its  antagonists. 
Blood  is  poured  out  between  the  ends, 
but  much  less  than  in  rupture  of  muscles. 
The  pain  is  said  to  be  not  very  great ;  a 
considerable  shock,  however,  is  felt,  as 
from  a  blow  received  on  the  part,  accom- 
panied by  cramp  of  the  muscle,  and  a 
perfect  inability  to  use  the  limb  ;  and  in 
rupture  of  the  tendo  Achillis  a  feeling  is 
described  as  if  the  heel  were  sinking  into 
a  hole  in  the  floor.  The  tendons  most 
frequently  ruptured  are  the  tendo  Achillis, 
and  the  tendons  of  the  rectus  femorisand 
the  triceps  humeri.  If  the  separation  of 
the  ends  be  not  too  great,  either  in  rup- 
ture or  subcutaneous  division,  they  unite 
with  much  readiness,  the  new  material 
soon  acquiring  great  firmness.  So  rap- 
idly is  the  process  of  repair  carried  on, 
especially  in  the  early  stage,  that,  accord- 
ing to  Mr.  Paget,  in  his  sixth  lecture  at 
the  College  of  Surgeons,  a  specimen  six 
days  after  division  (being  the  fourth  oc- 
cupied in  the  organizing  of  the  new  struc- 
ture) could  bear  the  weight  of  twenty -five 
pounds  ;  in  another  case  the  new  material 
at  the  end  of  twenty-one  days  bore  a 
weight  of  fifty-six  pounds.  The  process 
of  repair  is  briefly  this,  according  to  Mr. 
Paget  (loc.  cit. ).  For  the  first  forty-eight 
hours  inflammatory  matter  is  poured  out, 
and  infiltrates  the  tissues  between  the 
ends  ;  after  this  there  ensues  infiltration 
of  a  material  of  the  character  of  the 
fibrin  of  the  blood  in  a  solid  state,  in 
which  are  enclosed  the  unabsorbed  re- 
mains of  the  clot  of  extravasated  blood, 
and  the  two  ends  of  the  divided  tendon  ; 
this  by  degrees  assumes  a  definite  cord- 
like form  ;  but  even  in  five  or  six  days  it 
shows  a  nucleated  structure,  tending  to 
the  production  of  tendinous  tissue.  On 
the  tenth  da}*,  the  material  becomes  paler 
and  less  vascular,  and  assumes  a  distinctly 
filamentary  form  ;  and  in  about  three 
weeks  there  is  a  perfect  cord,  of  the  na- 
ture of  tendon.  Mr.  Paget  goes  on  to 
remark,  that  in  the  further  stage  of  the 
process  the  ends  of  the  tendon  swell  and 
soften  to  the  consistence  of  the  effused 
matter,  so  that  they  may  merge  one  into 
the  other,  assuming  thereby  a  closer  adhe- 
sion. He  also  remarks,  that  the  repair 
of  the  tendon  does  not  depend  on  (he 
non-division  of  its  sheath,  as  has  been 
supposed.  Should  the  interval  between 
the  two  ends  of  a  divided  tendon  be  great, 
a  very  imperfect  bond  of  union  will  be 
established  between  them,  as  the  end  will 
become  attached  to  the  neighboring  tis- 
sues, and  either  a  partial  or  entire  loss  of 
the  use  of  the  muscle  will  result.  Where 
the  integuments  and  surrounding' parts 
are  included  in  a  division  of  a  tendon, 
there  is,  as  in  muscle,  a  much  greater 
retractiou  than  where  these  parts  remain 
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entire  ;  added  to  which,  the  material  for 
the  repair  of  the  tendon  being  here  com- 
mon to  all  the  other  tissues  included  in 
the  wound,  they  all  become  fused  in  a 
common  cicatrix,  so  that  under  the  most 
favorable  circumstances  a  very  imperfect 
union  and  limited  use  of  the  muscle 
ensue. 

The  treatment  of  ruptured  tendon  con- 
sists, as  in  rupture  of  muscle,  in  approxi- 
mating the  divided  ends,  and  retaining 
them  in  that  position  until  firm  union  is 
established.  Close  adaptation  cannot  be 
hoped  for,  but  still  a  perfect  union  with 
recovery  of  the  action  of  the  muscle  usu- 
ally takes  place.  The  severed  ends  are 
brought  closer  and  closer  toward  one  an- 
other by  the  contraction  of  the  new  ma- 
terial as  it  becomes  perfected,  and  the 
remaining  deficiency  is  fully  compensated 
for  by  the  accommodating  nature  of  the 
muscle.  If  the  tendon  of  the  triceps  be 
torn,  all  that  is  required  is  a  bandage 
from  above  downward,  with  a  splint  in 
front  of  the  arm  to  keep  it  extended  :  and 
as  the  union  of  tendon  is  rapid,  passive 
motion  may  be  employed  early.  In  rup- 
ture of  the  tendon  of  the  quadriceps  ex- 
tensor cruris,  the  same  treatment  nearly 
may  be  adopted  as  for  a  fractured  patella. 
Where  the  tendo  Achillis  is  'torn  across, 
the  treatment  consists  in  keeping  the  foot 
extended  on  the  leg,  and  the  leg  bent  on 
the  thigh  ;  a  position  favorable  to  the  re- 
laxation of  the  gastrocnemii  muscles. 
For  this  purpose  a  belt  is  placed  round 
the  thigh  a  little  above  the  knee,  the  back 
of  which  is  attached  to  the  heel  of  a  slip- 
per by  means  of  a  belt  or  bar.  Before 
applying  the  instrument,  the  calf  of  the 
leg  should  be  bandaged  from  above  down- 
ward, care  being  taken  not  to  approach 
too  near  the  seat  of  rupture,  for  a  great 
displacement  and  permanent  defect  would 
result  from  the  ends  of  the  tendon  being 
pressed  towards  the  bones  of  the  leg ; 
somewhat  of  a  similar  inconvenience  may 
occur  from  a  too  considerable'  or  a  too 
long-continued  tilting  up  of  the  heel.  De- 
sault,  to  avoid  the  displacement  of  the 
tendon  by  his  bandage,  which,  like  Petit's, 
extended  over  the  whole  limb,  recom- 
mends compresses  at  the  sides  of  the  ten- 
don. John  Hunter,  who  himself  had  a 
rupture  of  the  tenclo  Achillis,  recommends 
that,  as  so  little  inconvenience  attends  a 
small  separation  of  the  tendon,  compared 
to  the  great  inconvenience  and  difficulties 
attending  the  treatment  by  bandages  and 
straps,  the  parts  should  be  allowed  to  re- 
main in  their  natural  position.  He  is, 
however,  disposed  to  adopt  a  medium  be- 
tween the  two,  and  suggests  that  the  heel 
should  be  elevated  during  walking,  by 
raising  the  heel  of  the  shoe  ;  that  a  band- 
age should  be  kept  steadily  applied  to  the 
calf  of  the  leg,  to  guard  against  involun- 


tary actions  of  the  muscles  ;  and  that  at 
night  the  usual  slipper  and  strap  might 
be  applied.  When  the  integuments  and 
surrounding  parts  are  included  in  the  di- 
vision of  a  tendon,  the  edges  of  the  wound 
may  be  brought  together  by  adhesive 
plaster,  or  perhaps  by  sutures.  The  mode 
of  bringing  the  divided  ends  of  the  tendon 
together  by  means  of  sutures  can  scarcely 
be  recommended,  as  they  produce  irrita- 
tion, and  keep  the  wound  open.  Band- 
ages are  not  well  borne  ;  rest,  therefore, 
with  position,  must  mostly  be  trusted  to 
for  the  cure. 

[The  immovable  dressing  has  been  very 
successfully  employed  in  the  treatment  of 
ruptured  tendon.  Few  surgeons  at  the 
present  day  will  agree  with  the  author  in 
saying  that  the  use  of  sutures  "can 
scarcely  be  recommended,"  as  in  many 
recorded  cases  complete  recovery  has  fol- 
lowed their  employment,  and  not  so  very 
seldom  satisfactory  results  have  been  se- 
cured by  attaching  the  lower  end  of  the 
damaged  tendon  to  an  adjoining  tendon.] 

Inflammation  of  tendons. — Tendons,  to- 
gether with  their  sheaths,  both  fibrous 
and  synovial,  are  not  unfrequently  in- 
flamed. Independently  of  gout  and  rheu- 
matism, the  most  frequent  cause  is  a 
sprain  or  wrench  in  the  neighborhood  of 
a  joint.  These  injuries  are  occasionally 
productive  of  long-continued  wearing 
pains,  assuming  much  of  a  rheumatic 
character,  and  yield,  often  slowly  and  un- 
willingly, to  the  remedies,  both  local  and 
general,  employed  in  rheumatism.  Some- 
times these  sprains  are  followed  by  inflam- 
mation, with  great  effusion  into  the  sheath 
and  surrounding  cellular  tissue  (especially 
in  the  region  of  the  foot  and  ankle),  which, 
either  rapidly  in  an  acute  form,  or  slowly 
in  a  chronic  form,  may  extend  to  the  lig- 
aments and  periosteum,  destroying  the 
joints,  and  producing  caries  of  the  bone. 

Under  the  name  of  "tenosynite  erepi- 
tante,':  the  French  describe  a  slight  de- 
gree of  inflammation  of  the  sheaths  and 
investments  of  the  muscles  and  tendons  : 
it  follows  long-continued  and  fatiguing 
muscular  exertion,  and  for  the  most  part 
occurs  in  the  muscles  of  the  forearm.  I 
have  observed  it  mostly  in  the  extensor 
muscles  of  the  thumb  as  they  pass  over 
the  radius  ;  it  is  usually  accompanied  by 
considerable  pains  extending  up  and  down 
the  limb,  and  a  well-marked  crepitating 
or  creaking  feeling  can  he  felt  by  grasping 
the  part  while  the  muscles  are  in  action. 
The  treatment  consists  in  complete  rest, 
and  stimulating  or  even  vesicating  appli- 
cations. In  one  of  the  forms  of  whitlow, 
paronychia  tendinosa  of  Abernethy,1  the 
tendons  and  their  sheaths  in  the  finger 

1  Leot.  xxviii.,  Lanoet,  April  29,  1825. 
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and  hand   are  the  seat  of  a  severe  and 
often     most    destructive     inflammation, 
which,  though  often  confined  to  one  fin- 
ger, not  uufrequently  extends  to  the  hand 
and  arm,  attacking  not  only  the  tendons 
and  softer  pails,  but  exposing  the  hones 
and  disorganizing  the  joints.      It  arises 
from  the  same  causes  as  the  other  forms 
of  paronychia,  slight  wounds,  pricks,  with 
or  without  inoculation   of   irritating  or 
poisonous  matter,  and  often  without  any 
evident  cause,  though  doubtless,  depend- 
ing  much  on  the  state  of  the  general 
health.     It  begins  with  severe  and  throb- 
bing pain  on  the  palmar  face  of  a  finger, 
which  extends  along  the  arm,  often  to  the 
shoulder ;  it  is  accompanied  by  redness 
and  swelling,   with    great  hardness  and 
tension  :  if  not  checked,  the  inflammation 
proceeds  quickly  along  the   front  of  the 
finger,  and  is  soon  followed  by  suppuration 
in  the  sheath ;  this  at  first   is  in  small 
quantity,   and,    in    consequence    of   the 
great  hardness  and  swelling  of  the  part, 
cannot  be  detected  by  .the  touch  ;"if  no 
relief  be  afforded,  the  suppuration  quickly 
proceeds  along  the  sheath,  the  inflamma- 
tion and  pain  are  aggravated  by  the  den- 
sity and  unyielding  nature  of  the  parts, 
and  are  accompanied  by  much  constitu- 
tional disturbance  ;  abscesses  burst  exter- 
nally from   time  to  time  as  the  disease 
extends  along  the  sheath,  from  which  fun- 
gous granulations  spring,  the  tendon  in  a 
sloughy  state  lying  at  the  bottom.     With 
proper  treatment,  and  in  a  favorable  state 
of  the  general  health,  the  progress  may 
be  arrested  with  a  greater  or  less  amount 
of  destruction  of  the  parts  attacked,  and 
a  proportionate   deformity.      In  certain 
unhealthy  states  of  the  system,  however, 
in  which  the  diffuse  or  erysipelatous  form 
of  inflammation  prevails,  the  inflamma- 
tion   and    suppuration   extend   into    the 
palm  of   the   hand    behind    the   palmar 
i'ascia,  and  to  the  rest  of  the  fingers.   The 
whole   hand  now   presents  a   highly  in- 
flamed appearance,  of   an   erysipelatous 
nature,  with  great  swelling  and  tension  ; 
nor  does  the  mischief  end  here,  but  pass- 
ing under  the  transverse  ligaments  of  the 
wrist,  ascends  into  the  forearm,  forming 
large  diffuse  abscesses  among  its  tendons 
and  muscles ;  and  in  the  worst  cases  not 
only  the  joints  of  the  finger,  but  those  of 
the  carpus  and  wrist  are  destroyed,  and 
the  bones  denuded  and  necrosed.      The 
health  during  this  time  suffers  severely 
from  irritative  fever,  with  gradual  pros- 
tration of  the  bodily  powers. 

Treatment. — In  the  very  early  stage  the 
inflammation  may  often  be  arrested  by 
leeches,  followed  by  hot  fomentations  to 
soften  and  relax  the  hard  and  unyielding 
tissues.  The  hand  should  be  elevated, 
and  an  active  purgative,  with  other  anti- 
phlogistic measures,  prescribed  ;  if  relief 


do  not  soon  follow,  hut,  on  the  contrary, 
the  continuance  of  pain  and  throbbing 
with  increased  hardness  indicate  the  ex- 
tension of  the  inflammation,  if  not  the 
formation  of  pus,  no  further  time  must  be 
lost ;  a  free  incision  must  be  made  along 
the  centre  of  the  finger,  and  though  there 
may  be  but  very  little  or  no  pus  in  the 
sheath,  yet  the  division  of  the  tensely 
strangulated  structure,  and  the  escape  of 
blood  and  serum,  afford  the  greatest  re- 
lief. By  these  means  all  mischief  may 
be  arrested,  and  the  finger  perfectly  re- 
stored. On  the  other  hand,  the  inflam- 
mation may  proceed  along  the  sheath  in 
spite  of  the  most  ready  treatment ;  sup- 
puration may  have  extended  under  the 
palmar  fascia ;  further  incisions  must 
then  be  made  ;  and  it  will  now  be  found 
proper  to  support  the  powers  of  the  sys- 
tem by  a  generous  diet,  stimuli,  and 
tonics.  In  these  cases  the  tendon  will 
slough,  and  one  or  more  of  the  joints  will 
be  ankylosed,  with  such  disfiguration  as 
may  at  a  future  time  require  amputation  ; 
for  a  stiff  and  distorted  finger,  in  almost 
any  condition  of  life,  is  very  inconvenient 
as  well  as  unsightly.  In  the  more  chronic 
states,  where,  notwithstanding  free  open- 
ings having  been  made  in  the  palm,  ab- 
scesses burrow  about  the  hand,  I  have 
found  the  best  results  from  pressure  with 
pads  of  lint  soaked  in  pure  liquor  plumbi, 
and  a  bandage,  the  powers  being  sup- 
ported with  tonics,  good  diet,  and  stimuli. 
Where  the  suppuration  extends  to  the 
arm,  the  case  is  more  serious  ;  and  if, 
from  the  state  of  the  constitution  before 
alluded  to,  it  proceeds  to  the  indiscrimi- 
nate destruction  of  the  joints,  nothing  but 
amputation  remains,  and  even  that  may 
not  save  life. 

Mr.  Tatum  has  amputated  the  forearm 
twice  for  this  disease  ;  the  first  case  was  in  a 
gardener,  a  patient  at  St.  George's  Hospital. 
He  seemed  healthy  and  strong,  but  the  diffuse 
suppuration  extended  rapidly  along  the 
sheaths  to  the  hand  and  arm,  destroying  the 
joints  of  the  hand  and  wrist,  in  spite  of  every 
endeavor  to  arrest  the  disease  ;  and  though 
amputation  was  performed  before  the  powers 
were  very  much  prostrated,  it  was  only  by  con- 
stant attention  and  active  treatment  that  after 
a  long  time  the  man  recovered.  The  other 
case  was  that  of  a  gentleman,  aged  fifty-five, 
whom  Mr.  Tatum  attended  with  the  late  Mr. 
B.  Cooper  and  Mr.  H.  Phillips  :  he  was  of  a  bad 
habit  of  body,  pale  and  flabby,  with  a  weak 
pulse  ;  the  suppuration,  beginning  in  the 
little  finger,  spread  with  surprising  rapidity 
along  the  sheath,  quiokly  involved  the  other 
fingers,  then  the  hand  and  forearm,  destroy- 
ing the  joints  in  its  course,  in  spite  of  free 
incisions  and  whatever  could  be  devised  in 
the  way  of  support.  Nothing  produced  the 
slightest  check  to  the  progress  of  the  inflam- 
mation, nor  any  reaction  of  the  system;  it 
was  therefore  agreed  that  the  arm  should  be 
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amputated.  Mr.  Tatum  performed  the  opera- 
tion unusually  high  up  in  the  forearm,  with 
a  view  to  cut  through  sound  parts  ;  but  even 
at  this  height  the  knife  passed  through  the 
extremity  of  an  abscess.  No  reaction  took 
place  after  the  operation ;  the  stump  soon  as- 
sumed a  flabby,  half-sloughy  state  ;  and  after 
some  days  the  patient  sank. 

It  has  been  already  remarked  that  ten- 
dons, as  well  as  muscles,  are  the  seat  of 
syphilitic  enlargements.  In  one  of  the 
cases  recorded  by  Mr.  Tatum,  the  ten- 
dinous origin  of  the  sterno-cleido-mas- 
toid  was  much  thickened.  M.  Bouisson 
(loc  cit.),  describing  these  swellings,  re- 
marks that  they  are  formed  by  deposit 
between  the  fibres,  as  in  muscles.  He 
also  relates  a  case  of  strabismus  from  a 
syphilitic  tumor  occurring  in  the  tendon 
of  one  of  the  muscles  of  the  eye.  M. 
Lisfranc '  speaks,  of  certain  node-like 
swellings  on  the  surfaces  of  tendons, 
which  he  calls  "  nodositSs  blanches  des 
tendons. "  Syphilitic  enlargements  of  ten- 
dons do  not,  as  in  muscles,  readily  yield 
to  the  internal  use  of  the  iodide  of  potas- 
sium ;  they  require  an  active  local  treat- 
ment as  well,  such  as  iodine  and  mercu- 
rial ointment,  or  blisters  kept  open  with 
mercurial  ointment.  Swellings  of  the 
tendo  Achillis  occasionally  occur  without 
a  syphilitic  origin.  Mr.  Tatum  has  found 
them  in  persons  who  have  taken  long  and 
fatiguing  walks,  not  having  been  accus- 
tomed to  much  exertion.  These  swellings 
sometimes  occur  as  a  simple  rounded  en- 
largement in  the  tendon,  and  sometimes 
as  an  irregular  thickening  ;  they  are  ten- 
der when  handled,  and  are  sufficiently 
painful  in  walking  to  make  the  patient 
limp.  These  tumors  are  often  trouble- 
some to  cure,  as  they  do  not  readily  get 
well  without  rest,  and  the  pain  and  incon- 
venience are  not  usually  sufficient  to  in- 
duce the  patient  to  lie  up  ;  in  order,  how- 
ever, to  cure  them  it  will  generally  be 
found  necessary  for  the  patient  to  lie  up, 
or  at  all  events  to  avoid  using  the  part, 
and  to  apply  the  local  means  recommended 
in  syphilitic  tumors,  as  blisters  kept  open 
with  mercurial  ointment,  or  the  emplas- 
trum  ammoniaci  cum  hydrargyro,  etc. 

Tumors  of  tendons. — Malignant  tumors 

do  not  often  spring  from  tendon  [such 

tumors  being    always   sarcomatous]  ;  it 

I  offers,  on  the  contrary,  like  other  fibrous 

structures,    a    lengthened    resistance    to 

i  their  progress.     Warren  gives  the  follow- 

i  ing  account  of  a  malignant  tumor  growing 

i  in  the  substance  of  tendon :    A  round 

i  and  prominent  tumor  appeared  above  the 

patella,  three  inches   in  extent,  without 

i  much    pain  or   sensibility,    but    causing 

i  lameness ;     it    had    been    growing     six 

'  Gazette  des  Hopitaux,  No.  1842. 
vol.  in. — 26 


months.  On  cutting  down,  the  fibres  of 
the  rectus  tendon,  which  were  stretched 
over  the  tumor,  were  separated,  exposing 
a  white  fungous  growth  firmer  than  the 
ordinary  fungous  tumor,  but  breaking  in 
pieces  when  handled.  On  removal,  it 
was  found  to  be  mixed  up  with  fasciculi 
of  tendinous  fibres.  It  showed  no  dispo- 
sition to  bleed.  This  tumor  returned 
after  the  healing  of  the  wound,  and  was 
again  removed,  when  it  presented  a  more 
decidedly  fungoid  character,  with  fewer 
tendinous  fibres.  The  case  terminated 
fatally,  with  the  formation  Of  tumors 
within  the  abdomen.  Fibrous  tumors 
occasionally  arise  in  tendinous  structure, 
as  in  fascia?,  and  other  parts  of  a  fibrous 
nature.  Small  cartilaginous  enlarge- 
ments are  often  found  in  the  course  of 
tendons,  especially  those  of  the  hand  and 
foot ;  they  do  not  grow  to  a  large  size, 
and  seldom  produce  any  inconvenience. 
Small  growths,  described  as  taeniophytes 
by  Albers,1  are  sometimes  found  growing 
on  the  surface  of  tendons  near  their  junc- 
tion with  their  muscles  ;  they  vary  in  size 
from  a  pin's  head  to  a  cherry  ;  they  are 
at  first  altogether  cartilaginous,  but  as 
they  increase  in  size  calcareous  matter  is 
deposited  in  them,  as  in  the  development 
of  bone. 


Affections  of  Bursas  Mucosae. 

The  closed  synovial  bags  called  bursa? 
mucosae  are  of  two  kinds  ;  those  situated 
in  the  subcutaneous  cellular  tissue,  and 
those  connected  with  tendons.  The  sub- 
cutaneous bursa  is  formed  of  cellular 
membrane  that  has  been  exposed  to  fric- 
tion and  pressure,  by  which  its  cells  are 
obliterated  and  a  single  cavity  formed  ;  it 
retains,  in  part,  the  form  of  its  cellular 
origin,  for  even  after  great  distension  the 
interior  often  presents  a  sacculated  or 
multilocular  appearance.  Like  cellular 
membrane  it  has  much  of  the  character 
of  serous  membrane,  in  its  ordinary  state 
exhaling  a  fluid  little  denser  than  serum, 
but  assuming,  after  a  time,  much  of  the 
nature  of  synovia.  The  subcutaneous 
bursa?  are  numerous,2  and  are  either  nor- 
mal or  adventitious.  The  normal  occur 
mostly  between  the  skin  and  some  bony 
prominence.  The  adventitious  bursa?  are 
formed  below  corns,  bunions,  or  other 
accidental  callosities,  as  those  arising  in 
talipes  on  the  sides  or  back  of  the  feet. 
These  sacs  are  liable  to  become  enlarged 
from  various  causes,  mostly  local,  as  pres- 
sure, friction,  or  blows,  though  occasion- 
ally constitutional.  The  bursa  in  front 
of  the  patella  is  most  frequently  the  seat 

'  Vidal,  Pathol,  extern.,  vol.  ii.,  p.  763. 
*  Ibid.,  vol.  i.,  p.  595. 
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of  enlargement,  forming  a  tumor  famil- 
iarly known  as  the  housemaid? s  ~kn.ee.  The 
contents  of  these  enlarged  cysts  vary 
much  ;  at  first  they  are  distended  with  a 
fluid  little  more  dense  than  serum,  gradu- 
ally acquiring  more  and  more  the  nature 
of  synovia  ;  it  is  often  mixed  with  blood, 
either  recent  or  in  a  thick  grumous  state  ; 
sometimes  there  is  a  dark-brownish  ad- 
hesive fluid  containing  cholesterine  ;  oc- 
casionally, after  long-continued  pressure, 
fibrinous  matter  is  deposited  within  the 
sac,  something  after  the  manner  of  an 
aneurism,    which   gradually  fills  up  the 

[Fig.  744. 


Enlarged  bursa  over  the  patella,  the  result  of  pres- 
sure; housemaid's  keee  (Liston). 

cavity,  forming  a  tumor  of  a  dense  fibrous 
structure  ;  sometimes  it  is  solid  through- 
out ;  more  frequently  there  is  a  central 
cavity,  containing  a  gelatinous  fluid. 
Sometimes  the  fluid  in  an  enlarged  bursa 
contains  numerous  bodies,  resembling 
melon-seeds  or  parboiled  rice  ;  these  are 
of  a  dense,  fibrinous  nature,  and  appear 
to  be  either  the  result  of  broken-up  de- 
posit, the  portions  becoming  round  and 
smooth  bjr  motion  and  attrition,  or  pro- 
ductions from  the  inner  surface  of  the 
fibrous  deposit,  which  from  the  effects  of 
motion  and  friction  become  first  pedun- 
culated, and  then,  being  detached,  fall 
loose  into  the  fluid  of  the  sac,  much  in 
the  same  way  as  occurs  in  the  formation 
of  loose  cartilages  in  joints.  Inflamma- 
tion, terminating  often  in  suppuration, 
sometimes  takes  place  in  bursa?  mucosa? ; 
we  see  it  occurring  in  a  previously 
healthy  state  of  the  part,  after  a  severe 
blow  or  a  wound,  especially  in  the  bursa 
over  the  olecranon  ;  the  inflammation 
runs  very  high,  and  is  not  confined  to  the 
sac  itself,  but,  in  a  diffuse  form,  extends 
often   over  the  whole  arm,  with  much 


swelling,  redness,  and  tension  ;  the  pain 
is  great  and  the  constitutional  disturb- 
ance considerable,  and  in  old  people  there 
is  sometimes  much  danger.  Pus  forms 
rapidly,  not  only  in  the  sac  but  also  in  the 
cellular  membrane,  if  not  relieved.  En- 
larged bursa?  of  the  patella  are  frequently 
attacked  by  inflammation  and  suppura- 
tion, and  usually  there  is  extensive  in- 
flammation of  the  surrounding  cellular 
structure  ;  and  sometimes  such  large  col- 
lections of  pus  are  found  in  the  neighbor- 
hood of  the  sac,  as  led  Sir  B.  Brodi&  to 
consider  that  the  suppurating  bursa  occa- 
sionally gave  way,  and  allowed  its  con- 
tents to  escape  into  the  cellular  mem- 
brane. The  readiness  with  which  the 
neighboring  cellular  membrane  is  in- 
volved in  the  inflammation  of  subcuta- 
neous bursa?,  is  probably  due  as  much  to 
the  sameness  of  their  nature  as  to  the 
continuity  of  their  tissue.  Troublesome 
and  burrowing  ulcers  sometimes  remain 
after  these  abscesses,  and  sometimes  from 
undue  pressure  and  neglect  of  a  hardened 
cyst.  The  ulcerations  are  singulaiiy  ob- 
stinate, sometimes  with  considerable  fun- 
gous growths,  the  skin  around  being  dark 
and  unhealthy,  with  deep  burrowing! 
under  the  integuments  about  the  knee,  and 
a  foul  and  offensive  discharge. 

[In  many  cases  of  abscess  of  the  pre- 
patellar bursa,  the  resulting  troublesome 
ulcer  is  due  to  imperfect  drainage  of  the 
abscess-sac,  the  opening  being  made 
simply  over  the  top  of  the  patella  in- 
stead of  at  its  sides.  By  making  lateral 
incisions,  securing  thorough  drainage, 
and  immobilizing  the  knee,  a  compara- 
tively early  and  very  complete  closure  of 
the  cavity  can  usually  be  secured.] 

Treatment. — Whatever  treatment  may 
be  adopted,  it  should  be  accompanied  by 
complete  rest.  When  the  bursa  over  the 
patella  is  affected,  a  well-fitting  ham- 
splint  may  be  applied,  and  all  motions  of 
the  knee-joint  prevented.  Simple  en- 
largement, if  recent,  will  often  subside 
under  rest  and  a  slightly  stimulating 
lotion,  such  as  ammonia?  hydrochlorat. 
3j,  aqua?  §v,  aceti  sj,  M.  Some  merely 
transfix  the  bursa  with  a  needle,  and 
leave  it  to  itself.  If  the  enlargement  has 
been  of  some  duration,  with  thickening, 
more  decided  measures  will  be  required. 
Some  surgeons  evacuate  the  contents  by 
puncture,  and  follow  it  by  pressure  with 
a  pad  and  strapping  ;  the  sac  is  likely, 
however,  to  fill  again,  and  will  require 
repeated  punctures.  Counter-irritants 
often  effect  a  cure,  such  as  the  emplas- 
trum  ammoniaci  cum  hydrargyro,  or  a 
blister  over  the  part.  The  iodine  oint- 
ment or  the  tincture  of  iodine  applied  to 
the  skin  over  the  tumor,  may  in  some 
cases  succeed,  especially  where  the  con- 
tents have  been   previously  evacuated. 
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Mr.  Key1  recommends  a  seton,  composed 
of  a  few  threads  of  silk,  to  be  passed 
through  the  cyst ;  suppuration  is  thus 
set  up,  and  the  pus  escapes  on  moviug 
the  threads  from  time  to  time  ;  compres- 
sion is  also  employed  by  means  of  a  pad 
and  adhesive  plaster,  the  openings  being 
left  free.  By  these  means  the  discharge 
gradually  diminishes,  and,  partly  by  con- 
traction and  partly  by  granulation,  the 
cavity  becomes  obliterated.  The  French 
surgeons  often  treat  these  cases  with 
iodine  injections,  like  hydrocele.  When 
there  is  much  solid  deposit  in  the  sac,  Mr. 
Key  still  finds  the  treatment  by  seton  the 
most  effectual ;  for,  considering  that  the 
induration  is  kept  up  by  the  irritation  of 
the  cavity,  the  seton,  by  producing  in- 
flammation and  suppuration,  would  cause 
its  obliteration,  and  the  absorbents  would 
remove  the  indurated  walls.  "When  the 
tumor  has  become  almost  or  quite  a  solid, 
gristly  mass,  there  is  no' remedy  but  dis- 
secting it  out,  which  can  readily  be  done 
without  any  bad  consequences.  Where 
the  tumor  is  very  large,  and  overlaps  the 
patella,  care  should  be  taken  not  to  wound 
the  aponeurotic  covering  of  the  joint. 

In  acute  inflammation  of  the  bursae, 
both  local  and  general  antiphlogistic 
measures  are  required  ;  but  where  there 
is  diffuse  inflammation  around,  of  an 
erysipelatous  tendency,  much  benefit  is 
derived  from  the  sesquichloride  of  iron 
lotion,2  with  general  support.  If  suppu- 
ration has  taken  place  in  the  sac,  it  may 
either  be  laid  open  with  a  free  incision, 
or  a  seton  may  be  passed  through  it ;  the 
former  would  be  preferable  where  there 
is  much  surrounding  inflammation,  as  it 
not  only  gives  free  exit  to  the  matter,  but 
diminishes  tension,  relieves  the  vessels  of 
blood,  and  the  cellular  membrane  of  the 
effused  serum,  and  often  prevents  it  from 
running  into  suppuration.  If  pus  have 
already  formed  in  the  cellular  tissue,  it 
will  probably  be  necessary  to  make  one 
or  more  incisions  for  its  escape,  in  as  de- 
pending a  position  as  possible,  and  the 
system  will  require  general  support  and 
stimuli.3 

The  bursse  of  tendons  have  more  the 
character  of  synovial  membranes  than 
the  subcutaneous  bursse,  and  are  either 
simple  bags  containing  a  lubricating  fluid, 
placed  between  tendons  and  prominences 
of  bones,  as  that  between  the  ligamentum 
patellar  and  the  tubercle  of  the  tibia,  or 
complicated  with  numerous  processes  and 
elongations,  as  in  the  synovial  sheaths  of 
the  flexor  tendons  of  the  hand  and  wrist. 

1  Guy's  Hosp.  Rep.,  vol.  i.,  p.  415. 

2  Tinct.  ferri  sesquichlor.  5j-j  aquae  destil- 
lat.  gviij . 

3  For  bunion  see  Surgical  Affections  of 
the  Skin. 


These,  like  the  subcutaneous  bursa?,  are 
liable  to  enlargement,  and  often  attain  a 
considerable  size  ;  but,  from  their  deeper 
situations,  they  are  less  exposed  to  inju- 
ries from  without,  and  consequently  do 
not  so  frequently  inflame  and  suppurate. 
The  bursa  between  the  ligamentum  pa- 
tellae and  tibia  sometimes  enlarges  and 
forms  a  tumor,  which,  by  filling  up  the 
depression  on  each  side  of  the  ligament, 
presents  the  appearance  at  first  of  syno- 
vitis of  the  knee-joint ;  but  the  absence 
of  swelling  above  and  around  the  patella 
renders  the  diagnosis  easy.  Distension 
of  the  bursa  above  the  knee  usually  ac- 
companies synovitis,  because  this  bursa 
almost  always  communicates  with  the 
joint ;  this,  however,  is  not  always  the 
case,  and  Mr.  Tatum  has  seen  a  large 
bursal  tumor  under  the  vasti,  the  joint 
being  quite  healthy.  One  of  the  bursa? 
of  the  hamstring  muscles  (usually  that  of 
the  biceps)  occasionally  enlarges,  and  ap- 
pears in  the  ham  as  a  pulsating  tumor, 
often  of  considerable  size  ;  it  is,  however, 
too  little  like  an  aneurism  to  be  mistaken 
for  one  by  a  careful  observer.  The  same 
may  be  said  of  the  bursa  of  the  subscap- 
ulars, and  other  bursee  about  the  shoul- 
der-joint, which  sometimes  form  tumors 
in  the  axilla,  occasionally  pulsating  from 
their  vicinity  to  the  artery.  The  bursa 
between  the  psoas  and  iliacus  internus 
and  the  capsule  of  the  hip-joint  some- 
times forms  a  tumor,  which  from  its  situ- 
ation may  be  mistaken  either  for  an  in- 
guinal aneurism  or  for  a  psoas  abscess ; 
the  extrinsic  character  of  the  pulsation 
and  the  absence  of  all  other  aneurismal 
symptoms  in  the  one  case,  and  the  want 
of  spinal  symptoms  and  of  fluctuation 
above  Poupart's  ligaments  in  the  other, 
assist  in  forming  a  right  diagnosis.  This 
bursa  occasionally  communicates  with  the 
synovial  membrane  of  the  joint,  and  when 
inflammation  occurs  in  the  former,  the 
latter  will  most  likely  be  involved  in  it, 
and  serious  mischief  may  follow.  The 
bursa  between  the  gluteus  maximus  and 
tuber  ischii,  that  between  the  tendon  of 
the  gluteus  medius  and  the  trochanter, 
and  that  between  the  latissimus  dorsi  and 
the  angle  of  the  scapula,  from  their  ex- 
posure to  pressure  and  other  sources  of 
irritation  and  inflammation,  are  not  only 
liable  to  inflame,  but  even  to  suppurate. 
When,  from  frequently  recurring  pressure 
in  sitting,  the  already  enlarged  ischio- 
gluteal  bursa  inflames  and  suppurates,  it 
increases  in  size,  becomes  painful,  and 
renders  sitting  on  the  part  impossible, 
and  even  motion  distressing  ;  lying  deep 
under  the  mass  of  muscle,  its  fluctuation 
is  obscure,  and  the  suppuration  is  usually 
slow  in  coming  to  the  surface,  and  after 
it  is  evacuated,  it  often  leaves  a  sinus  ob- 
stinate and  slow  to  heal,  from  its  depth 
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and  the  movements  of  the  muscle.  The 
same  may  be  said  in  most  respects  of  the 
bursa  over  the  trochanter.  The  bursa  at 
the  angle  of  the  scapula  often  acquires  a 
great  size,  and  when  it  suppurates,  much 
constitutional  disturbance  is  often  set  up. 
Too  much  caution  cannot  be  taken  in 
opening  these  bursse,  whether  in  their 
simply  enlarged  state  or  in  the  suppurat- 
ing stage,  as  an  alarming  and  even  fatal 
train  of  symptoms  sometimes  follows  this 
operation. ' 

The  palmar  bursal  tumor  is  perhaps  the 
most  obstinate  of  any  ;  forming  a  swelling 
under  the  palmar  fascia,  it  extends  under 
the  transverse  ligament  and  ascends  into 
the  forearm,  presenting  a  double  tumor, 
the  contracted  part  corresponding  with 
the  transverse  ligament.  The  fingers  are 
more  or  less  drawn  into  the  palm  of  the 
hand,  and  cannot  be  straightened.  The 
fluctuation  is  readily  felt  by  alternate 
pressure  above  and  below,  and  when, 
which  is  often  the  case,  the  melon-seed 
bodies  are  present,  a  peculiar  creaking  or 
grating  sensation  is  communicated  to  the 
touch.     These  bodies  are  often  extremely 


Ganglion  involving  all  the  flexor  tendons  of  hand  and  wrist.] 


numerous  ;  Dupuytren  believed  them  to 
be  hydatids,  and  described  their  appear- 
ance minutely.2  These  tumors,  after 
slight  attacks  of  inflammation,  often 
cease  to  fluctuate,  and  become  filled  with 
solid,  unorganized  fibrin ;  and  when  in- 
flammation^ followed  by  suppuration, 
comes  on,  which  it  usually  does  from  using 
the  hand  in  this  state,  large  masses  of  the 
coagulated  substance  may  be  squeezed 
out  through  the  opening  made  to  let  out 
the  pus ;  this  has  been  followed  by  the 
gradual  subsidence  of  the  abscess,  and 
the  perfect  restoration  of  the  use  of  the 
hand.  Sometimes,  however,  the  case 
takes  an  unfavorable  course  ;  diffuse  ery- 
sipelatous inflammation  is  set  up  instead 
of  that  of  a  more  plastic  nature,  and  a 
fatal  result  will  occasionally  ensue. 

1  On  the  diagnosis  between  diseases  of  the 
burste  and  of  the  joints,  see  Diseases  of  the 
Joints. 

2  Lecons  orales,  ed.  1839,  vol.  ii.,  pp.  140 
et  seq. 


A  patient  was  admitted  under  Mr.  Tatum's 
care  into  St.  George's  Hospital  with  disease 
of  this  bursa.  He  was  a  publican,  about 
fifty  years  of  age,  of  a  stout  flabby  appear- 
ance, with  failing  pulse ;  the  bursa,  which 
had  suppurated,  had  been  opened  above  and 
below  the  wrist,  and  was  discharging  large 
quantities  of  pus  mixed  with  the  rice-like 
bodies  in  great  numbers  ;  the  hand  was  enor- 
mously swelled,  and  the  whole  arm,  extend- 
ing above  the  elbow,  enlarged,  tense,  and  of 
a  deep-red  color.  The  case  in  many  respects 
resembled  that  of  diffuse  thecitis  formerly  de- 
scribed, and,  like  it,  proved  fatal,  in  spite  of 
every  means  to  support  the  system  that  Mr. 
Tatuni  could  employ. 

[From  the  many  reports  published  dur- 
ing the  last  few  years  it  would  seem  that 
by  the  employment  of  the  "antiseptic 
method"  the  danger  of  operative  inter- 
ference in  these  cases  is  reduced  to  a  min- 
imum.] 

A  modification  of  the  bursa  is  found  con- 
nected with  the  extensor  tendons  of  the  fin- 
gers and  toes  ;  these  are  termed  ganglions; 
their  cavities  do  not  appear  to  communi- 
cate with  the  sheaths  of  the  tendons,  but 
are  formed  in  the  dense  tissue  in- 
vesting the  sheaths  or  the  capsule 
of  the  joint. '  [In  the  larger  number 
of  cases  of  ganglia  these  latter  are 
developed  in  connection  with  the  ten- 
dinous sheath-cavities,  though  they 
may  communicate  with  joint-cavi- 
ties, or  arise  from  the  dilatation  of 
mucous  bursa?.]  They  form  small, 
round,  movable  tumors,  rarely  larger 
than  a  filbert,  mostly  at  the  back  of 
the  wrist ;  they  are  seldom  painful, 
but  the  patient  usually  complains 
of  a  sense  of  weakness  in  the  joint. 
They  are  found  less  frequently  on 
the  dorsum  of  the  foot ;  here  they  present 
a  more  compressed  form,  and  are  less 
movable  than  in  the  hand.  Mr.  Tatum 
has  seen  them,  on  the  outer  part  of  the 
dorsum  of  the  foot,  more  than  two  inches 
in  diameter,  broad  and  flattened.  These 
cysts  contain  almost  constantly  a  firm  ge- 
latinous substance,  nearly  as  dense  as  the 
crystalline  lens  of  the  eye.  Ganglia  do 
not,  like  subcutaneous  bursa?,  arise  from 
pressure  ;  they  sometimes  follow  a  sprain, 
but  usually  appear  without  evident  cause ; 
they  are  generally  slow  in  their  growth, 
but  now  and  then  appear  quite  suddenly. 

Treatment  of  enlarged  bursce  of  tendons. 
—These  bursse  sometimes  enlarge  rapidly, 
under  which  circumstances  they  subside 
quickly  by  rest  and  evaporating  lotions. 
The  more  common  and  chronic  form  of 
enlargement  requires  a  more  active  mode 
of  treatment.  Sometimes  a  blister  alone 
may  be  sufficient  to  cause  their  disappear- 

1  See  Boyer,  Traits  des  Mai.  Chir.,  vol.  xi. 
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ance  ;  this  "will  be  more  effectual  if  the 
cyst  has  been  previously  emptied  by  punc- 
ture ;  and  it  may  be  advisable  to  keep  the 
blister  open.  Compression  after  evacua- 
tion of  the  cyst  may  succeed  in  some  cases. 
If  they  prove  obstinate,  they  may  be  treat- 
ed like  a  hydrocele,  by  injection  of  equal 
parts  of  tincture  of  iodine  and  water ; 
this,  however,  should  not  be  done  iu  those 
bursa?  which  occasionally  communicate 
with  joints,  nor  perhaps  in  the  bursa  be- 
tween the  latissimus  dorsi  and  scapula, 
for  reasons  already  given.  A  seton  often 
answers  well,  as  in  subcutaneous  bursa?; 
The  palmar  bursa,  when  enlarged,  as  well 
as  that  at  the  angle  of  the  scapula,  re- 
quires some  consideration  as  regards 
the  health,  powers,  and  condition  of 
the  patient  before  active  measures  are 
adopted  for  curing  it ;  for  it  must  be  re- 
membered that  these  measures  effect  a 
cure  by  setting  up  an  active  inflammation 
and  suppuration  ;  and  it  has  been  already 
seen  how  prone  the  inflammation  is  to 
take  on  a  diffuse  and  most  unfavorable 
form,  especially  where  the  bursa?  are  ex- 
tensive. Where  the  tumor  is  not  of  long 
standing,  it  may  often  be  much  diminish- 
ed, if  not  cured,  by  puncturing  it,  which 
may  be  followed  by  either  compression  or 
blisters.  In  a  patient  under  Mr.  Tatum's 
care  with  inflamed  thecal  bursa  (a  nurse 
in  the  hospital),  blisters  were  kept  open 
for  some  time  ;  after  two  or  three  succes- 
sive punctures  the  tumors  were  much  di- 
minished and  felt  solid,  the  cyst  contain- 
ing evidently  coagulated  fibrin  alone  ; 
she  was  now  enabled  to  use  the  hand  and 
attend  to  her  duties.  At  the  end  of  a  few 
months,  however,  the  hand  became  pain- 
ful and  inflamed,  and  fluctuation  was  per- 
ceptible both  above  and  below  the  trans- 
verse ligament ;  an  opening  was  made  in 
each  part,  and  a  small  quantity  of  pus 
escaped,  mixed  with  fragments  of  coagu- 
lated fibrin.  Seeing  this,  Mr.  Tatum  en- 
larged the  opening  and  squeezed  out  a 
large  quantity  of  very  firm  straw-colored 
coagulum ;  the  cj^sts  being  emptied,  a 
poultice  was  applied,  and  a  generous  diet 


ordered.  Considerable  discharge  took 
place  for  some  days,  but  gradually  dimin- 
ished ;  the  wounds  healed,  and  so  com- 
plete was  the  recovery,  that  but  for  the 
marks  of  the  incisions,  no  signs  of  pre- 
vious disease  existed.  It  has  been  recom- 
mended to  lay  open  the  entire  sac,  divid- 
ing the  transverse  ligament,  and  dressing 
the  wound  to  the  bottom  with  lint.  This 
treatment  one  would  hardly  recommend, 
though  where  the  rice-like  bodies  exist, 
simple  punctures  will  not  give  exit  to 
them,  and  incisions  must  be  made  for 
the  purpose.  In  some  cases"  both  the 
seton  and  iodine  injections  may  be  em- 
ployed, but  with  extreme  caution.  The 
ganglion  may  be  treated  in  various  ways  ; 
it  is  apt,  however,  to  return.  If  the  walls 
are  not  very  dense,  the  sac  may  be  rup- 
tured by  firmly  compressing  it  with  the 
two  thumbs,  or  it  may  be  divided  subcu- 
taneously  with  a  tenotomy  knife,  or  punc- 
tured with  a  grooved  needle,  and  the 
crystalline  contents  squeezed  out.  Which- 
ever plan  is  adopted,  the  swelling  will 
probably  return,  unless  further  means  be 
employed,  such  as  firm  compression  with 
a  small  solid  body  tightly  bandaged  over 
the  part ;  or  a  blister  may  be  applied 
over  the  part  with  a  good  effect.  Boyer 
(loc.  cit.)  has  described  a  case  of  very  ex- 
tensive ganglion  connected  with  the  ex- 
tensor tendons  of  the  fingers,  which  he 
dissected  out  and  dressed  to  the  bottom 
with  lint,  having  previously  failed  in  the 
treatment  by  seton  and  compression.  The 
result  of  the  operation  was  very  favor- 
able. These  cysts,  however,  cannot  be 
entirely  removed  by  operation ;  the  at- 
tached parts  cannot  be  dissected  from  the 
tendon  or  ligament ;  so  that  they  will  re- 
turn unless  the  wound  be  kept  open  to  the 
last. 

["  Free  incision  under  strict  antiseptic 
precautions,  thorough  drainage  and  the 
promotion  of  healing  by  granulation" 
has  ha(i  many  advocates  of  late  ;  such 
operative  procedures  being  attended  with 
but  little  risk,  and  assuring  permanent  re- 
lief.] 
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NERVE-LESIONS  AND  THEIR  MORE  IMMEDIATE  EFFECTS. 

By  J.  Lockhart  Clarke,  M.D. 

Revised  by  Roberts  Bartholow,  M.D.,  LL.D. 


Diseases  of  Nerves. 

Nerves  are  subject  to  as  many  dis- 
orders and  injuries  as  most  of  the  other 
tissues  of  the  body.  They  are  liable  to 
inflammation,  suppuration,  ulceration, 
and  gangrene ;  to  atrophy  and  enlarge- 
ment ;  to  softening  and  induration ;  to 
the  formation  of  cysts,  fibrous  or  neuro- 
matous tumors,  and  cancerous  growths 
along  their  course ;  to  compression  or 
stretching ;  to  contusions,  lacerations, 
punctures,  and  partial  or  complete  division. 


Inflammation  of  Nerves, 

Inflammation  of  nerves  is  le^s  common 
than  that  of  most  other  soft  tissues.  It 
attacks  in  preference  the  sanguine  and 
robust,  and  adults  rather  than  children, 
in  whom  neuritis  is  rare.  It  may  be  either 
acute  or  chronic,  and  either  idiopathic  or 
traumatic. 

Acute  neuritis  is  generally  preceded  by 
the  usual  prodromata  of  inflammation. 
Its  characteristic  symptoms  consist  of  a 
tearing,  darting,  or  lancinating  pain  along 
the  course  of  a  nerve-trunk  or  its  branches, 
attended  with  a  sensation  of  tingling, 
formication,  or  numbness,  which  are 
sometimes  followed  by  partial  or  complete 
paralysis  of  the  muscles  supplied  by  that 
portion  of  the  nerve  which  is  below  the 
:  seat  of  inflammation.  The  pain  never 
becomes  suddenly  severe  or  ceases  sud- 
denly, or  intermits,  as  in  non-inflamma- 
i  tory  neuralgia  ;  for  although  it  frequently 
I  remits  or  abates,  it  is  a  continuous  pain 
which  gradually  increases  in  intensity  and 


gradually  subsides.  It  is  always  aggra- 
vated by  pressure  on  the  inflamed  portion 
of  the  nerve,  by  contraction  of  the  mus- 
scles  to  which  it  distributes  branches,  or 
even  by  the  slightest  touch  along  its  peri- 
pheral course  ;  while,  on  the  other  hand, 
it  is  relieved  by  firm  pressure  above  the 
seat  of  inflammation.  Sometimes  the 
nerve  is  swollen  at  the  part  affected,  re- 
sembling a  cord  stretched  along  the  surface 
of  the  limb.  Usually  the  movements  of 
the  limb  are  much  impaired,  and  there  is 
often  a  convulsive  agitation  of  its  muscles. 
The  pulse  is  frequently  strong  and  quick, 
the  temperature  of  the  skin  over  the  in- 
flamed part  is  much  increased,  and  there 
is  generally  a  variable  degree  of  sympa- 
thetic fever,  in  proportion  to  the  size  of 
the  affected  nerve  and  the  intensity  of  the 
inflammation. 

[As  regards  the  symptomatic  expres- 
sion, the  results  of  inflammation  of  nerves 
differ  in  sensory,  motor,  and  mixed,  or 
compound  nerves.  The  symptoms  also 
vary  according  to  the  stage  of  the  disease 
and  the  extent  of  the  mischief.  When 
the  sensory  nerve  is  involved,  pain  in  the 
peripheral  expansion  of  the  nerve  is  the 
most  pronounced  symptom,  and  alterations 
of  nutrition  may  follow.  The  pain  varies 
from  a  mere  sense  of  soreness  to  an  ex- 
cruciating agony  ;  but  as  is  the  case  with 
non-inflammatory  nerve-pain,  the  suffering 
is  not  always  at  the  maximum,  but  is 
rather  paroxysmal.  If  the  inflammation 
proceeds  to  the  destruction  of  the  nerve, 
the  peripheral  pain  ceases,  or  is  not  recog- 
nized by  consciousness,  and  anaesthesia 
and  analgesia  are  substituted.  "When 
neuritis  involves  a  motor  nerve,  instead 
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of  pain,  muscular  rigidity  or  spasm  re- 
sults. All  of  the  muscles  innervated  by 
the  affected  nerve  are  thrown  into  a  state 
of  forced  flexion,  extension,  or  merely 
spastic  rigidity.  If  the  inflammation 
proceeds  to  the  destruction  of  the  nerve, 
the  symptoms  of  irritation  give  place  to 
those  of  loss  of  function  ;  in  other  words, 
paralysis  succeeds  to  spasm.  In  the  case 
of  neuritis  involving  a  mixed  nerve,  both 
sensibility  and  motility  are  affected ;  at 
first,  the  symptoms  are  those  of  irritation — 
pain  and  spasm ;  afterwards,  anaesthesia 
and  analgesia,  paresis  and  paralysis,  indi- 
cate the  destruction  of  the  nerve. 

Neuritis  manifests  a  tendency  to  spread 
from  its  original  site  in  both  directions — 
neuritis  ascendens,  neuritis  descendens.  The 
centripetal  extension  takes  place  strictly 
by  contiguity  of  tissue,  or  by  metastasis, 
and  ultimately  the  spinal  cord  may  be 
reached  and  its  anatomical  elements  in- 
jured to  a  less  or  greater  extent. 

Very  important  trophic  alterations 
occur  in  some  cases  of  neuritis.  Con- 
junctivitis, ulceration  of  the  corn&ar,  sta- 
phyloma, etc.,  are  caused  by  an  inflamma- 
tion of  the  ophthalmic  division  of  the 
fifth  nerve.  Herpes  zoster,  destructive 
ulceration  of  the  skin,  disease  and  defor- 
mity of  joints,  etc.,  succeed  to  inflamma- 
tion of  the  peripheral  nerves  in  various 
situations. 

Besides  these  immediate  effects,  various 
reflex  and  remote  disturbances  ensue. 
Irradiations  of  pain  occur,  especially 
upwards  and  by  means  of  the  associated 
plexus  of  nerves,  and  muscular  spasm  and 
paresis  in  distant  muscular  groups,  are 
produced  by  a  reflex  influence. 

The  electrical  reactions  of  the  affected 
nerves  afford  precise  indications  of  their 
condition.  When  the  stage  of  hypersemia 
comes  on,  the  electrical  response  of  the 
nerves,  both  sensory  and  motor,  is  more 
ready  than  in  the  normal  state.  As  the 
inflammation  proceeds  and  the  nerve 
elements  are  disassociated  and  destroyed, 
there  ensues  a  quantitative  decline  in  the 
reactions  to  both  forms  of  the  current. 
With  the  progress  of  the  motor  nerve 
changes,  alterations  of  a  peculiar  kind 
occur  in  the  muscles,  and  are  now  known 
as  the  "reactions  of  degeneration." 
Further  on,  these  will  be  described  with 
some  detail.] 

The  seat  of  inflammation  in  neuritis  is 
the  neurilemma  and  the  connective  tissue 
between  the  bundles  of  fibres  ;  and  what- 
ever changes  the  fibres  may  undergo  are 
the  consequences  of  deranged  nutrition. 
.  When  the  inflammation  has  been  of  mod- 
erate intensity  and  not  of  long  duration, 
the  nerve  has  been  found  to  be  more  or 
less  altered  in  color,  varying  from  a  pale 
rose  to  a  deep  red,  according  to  the  greater 
or  less  amount  of  vascularity  in  the  neu- 


rilemma and  interfibrillar  connective  tis- 
sue. For  the  same  reason,  also,  there  is 
a  variable  increase  in  the  diameter  of  the 
nerve,  its  component  bundles  being  sepa- 
rated from  each  other  more  widely  than 
usual ;  but  the  fibres  retain  their  natural 
structure,  or  at  least  do  not  appear  to 
have  suffered  any  remarkable  change. 

The  inflammation  may  either  terminate 
in  resolution  or  reach  its  greatest  inten- 
sity. In  the  latter  case,  the  nerve  is  ex- 
tremely vascular  and  of  the  deepest  or 
violet  red  throughout  its  entire  thickness. 
Its  volume  is  still  further  augmented, 
sometimes  to  twice  or  even  three  times 
its  natural  diameter.  This  is  the  result 
partly  of  the  increased  hyperemia,  and 
partly  of  the  inflammatory  products  that 
are  poured  out.  These  products  consist 
of  sero-fibrinous  or  sero  -  sanguinolent 
fluids ;  of  pure  blood,  or  blood  mixed 
with  pus,  infiltrated  into  the  neurilemma 
and  between  the  bundles  of  the  nerve- 
fibres,  which  undergo  disintegration  or 
degeneration,  in  consequence  of  impaired 
nutrition.  Sometimes  the  nerve  is  soft- 
ened and  easily  torn,  or  even  reduced  to 
a  pulp  ;  at  other  times  it  is  indurated  and 
tense,  from  coagulation  and  hardening  of 
fibrinous  exudation.  In  some  cases  it  is 
interspersed  with  minute  ecchymoses,  or 
with  hard  grains  along  its  inflamed  course ; 
in  other  cases  it  is  covered  with  small  ab- 
scesses, or  enveloped  in  pus  or  puro-san- 
guinolent  fluids,  or  fibrinous  exudation  ; 
or  it  contracts  adhesions  to  contiguous 
parts. 

Chronic  neuritis  may  either  result  from 
incomplete  resolution  of  acute  inflamma- 
tion, or  be  the  continuation  of  a  milder 
form.  In  either  case  it  is  a  frequent 
cause  of  certain  kinds  of  neuralgia,  of 
neuroma,  and  of  painful  subcutaneous  tu- 
bercle. Its  morbid  anatomy  consists  of 
an  increased  vascularity  of  the  affected 
nerve  ;  sometimes  of  a  varicose  state  of 
its  bloodvessels  ;  of  a  thickening  and  in- 
duration of  the  neurilemma,  in  conse- 
quence of  coagulable  exudations.  In  a 
variable  degree  the  nerve  assumes  a 
somewhat  slate  color,  loses  its  character- 
istic opacity,  and  when  examined  under 
the  microscope,  the  nerve-fibres  are  found 
to  have  fallen,  to  a  greater  or  lesser  ex- 
tent, into  a  state  of  disintegration. 

[In  acute  neuritis,  the  nerve-fasciculi 
are  bathed  in  a  serous  or  fibrinous  exuda- 
tion. On  microscopical  examination,  be- 
sides a  more  or  less  intense  hypersemia,  in 
the  neurilemma  are  seen  leucocytes  float- 
ing in  serum,  and  the  medulla  of  the 
nerve-fibres  is  beginning  to  disintegrate. 
Suppuration  next  occurs,  the  nerve  ele- 
ments are  disassociated  and  softened,  the 
axis  cylinder  then  disappears,  and  finally 
nothing  remains  but  a  brownish,  or  choco- 
late-colored, diffluent  mass.   When  recov- 
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ery  occurs,  the  inflammation  being  less 
intense  and  destructive,  the  hypersemia 
disappears,  the  liquid  portion  of  the  exu- 
dation is  taken  up,  the  solid  matters  un- 
dergo a  fatty  degeneration  and  are  emul- 
siouized,  and  slowly  the  nerve-fibres  are 
restored.  The  process  is  different  when 
the  inflammation  is  chronic  in  character. 
Then  the  tendency  is  less  to  suppuration 
and  softening,  and  more  to  increase  of  the 
connective  tissue, — to  sclerosis.  Some- 
times the  connective-tissue  hyperplasia  is 
uniform,  the  whole  nerve  being  thickened 
and  indurated  for  a  considerable  distance, 
or  the  process  occurs  at  particular  places, 
so  that  the  nerve  assumes  a  fusiform  or 
spindle-shape  ;  or,  again,  it  is  enlarged  at 
intervals,  when  it  presents  a  knobbed  ap- 
pearance— neuritis  nodosa.  The  inflam- 
lation  may  attack  the  sheath  of  the 
lerve,  chiefly,  and  this  contracts  adhe- 
sions to  neighboring  tissues,  the  nerve 
itself  remaining  movable  although  corn- 
Dressed.  In  other  cases  the  nerve  as  well 
is  its  sheath  is  the  seat  of  the  inflamma- 
;  in  the  growth  of  the  new  connective 
tissue,  the  proper  nerve-elements  are  corn- 
Dressed,  and  consequently  atrophy  and 
lisappear,  nothing  remaining  but  a 
ibrous  cord.  On  microscopic  examina- 
tion, there  is  but  little  hyperemia ;  the 
interstices  are  crowded  with  leucocytes 
md  granular  cells  ;  but  the  most  import- 
ant change  is  the  overgrowth  of  the  inter- 
stitial connective  tissue,  and  the  conse- 
puent  fatty  and  atrophic  degeneration  of 
the  nerve-fibres  with  their  axis  cylinder. 
"rith  the  injury  to  the  nerve  occur  the 
secondary  trophic  changes,  and,  if  the 
lerve  be  motor  in  function,  nuclear 
growth  of  the  muscular  fibres.] 

Idiopathic  neuritis,  although  much  less 
common  than  traumatic,  is,  I  believe, 
more  frequent  than  it  is  generally  con- 
sidered to  be.  Its  chief  exciting  causes 
are  exposure  to  cold,  to  damp;  and  par- 
ticularly to  the  combination  of  both  ;  the 
suppression  of  profuse  perspiration ;  the 
arrest  of  hemorrhoidal  discharges ;  ex- 
cessive bodily  fatigue  ;  strumous  or  tuber- 
cular affections,  and  sometimes  visceral 
inflammations  and  suppurations. 

Martinet  relates  the  interesting  case  of  a 
deserter — an  athletic  young  man,  who,  after 
an  ohstinate  chase  through  a  wood,  was  cap- 
tured by  the  gendarmes,  covered  with  sweat, 
and  in  a  state  of  wild  excitement.  On  the 
third  day  after  his  capture,  he  was  unable  to 
sustain  himself  on  his  legs,  and  experienced 
an  excruciating  pain  along  the  back  of  his 
thighs,  in  the  course  of  the  sciatic  nerves. 
Soon  after,  the  patient  was  attacked  with 
pneumonia,  and  died  on  the  eighth  day  of  his 
illness.  On  post-mortem  examination,  both 
sciatic  nerves  were  found  to  be  as  thick  as 
the  index  finger,  and  hard  and  resisting. 
All  their  component  bundles  were  separated 


from  each  other  by  a  sero-sanguinolent  fluid, 
and  were  penetrated  by  a  multitude  of  blood- 
vessels, which  imparted  to  the  nerve  a  deep- 
red  color.1 — Gendrin  mentions  the  somewhat 
similar  case  of  a  man  who  walked  from  Lyons 
to  Paris.  During  the  last  two  days  of  his 
journey,  he  experienced  a  dull  pain  in  the 
course  of  the  right  sciatic  nerve.  The  right 
leg  became  entirely  useless,  and  the  patient 
died  in  a  fortnight.  On  examination,  the 
right  sciatic  nerve  was  found  to  be  of  a  deep 
rose  color  at  one  part,  and  of  a  deep  red  at 
another.  It  was  infiltrated  with  serous  fluid, 
and  three  times  its  natural  diameter.2 — Mar- 
tinet has  recorded  nine  other  cases  of  idio- 
pathic inflammation  of  nerves,  the  most  im- 
portant of  which  I  will  very  briefly  describe. 

Case  1.  Violent  and  continuous  pain  in 
the  course  of  the  left  cubital  nerve,  without 
impediment  to  the  muscular  movements.  The 
nerve  attained  the  size  of  the  little  finger,  and 
appeared  like  a  cord  stretched  along  the  arm. 

Case  4.  A  woman  previously  in  good 
health  began  to  have  pains  along  the  left 
arm.  These  pains  gradually  became  violent 
and  extended  to  the  fingers.  First  weakness, 
and  then  paralysis  of  arm  with  numbness. 
A  blister  to  the  inner  side  of  the  arm  brought 
back  the  power  of  movement,  which,  however, 
was  again  lost,  with  increase  of  pain,  as  soon 
as  the  blister  healed.  Eight  or  ten  days 
later,  pain  was  felt  in  the  opposite  arm,  but 
the  power  of  movement  remained.  After 
some  months,  during  which  her  condition 
varied,  she  had  acute  pain  in  the  right  lower 
extremity,  followed  by  loss  of  motion.  A 
slough  formed  on  the  sacrum,  and  death  en- 
sued a  few  days  later.  On  post-mortem  ex- 
amination the  spinal  cord  was  found  healthy, 
but  the  median  nerve  on  the  left  side,  at  its 
separation  from  the  other  branches  of  the 
brachial  plexus,  was  of  a  deep  red  color 
throughout  its  entire  thickness,  for  about  two 
inches  in  length.  A  nearly  similar  condition 
was  found  in  the  anterior  branch  of  the  sev- 
enth cervical  nerve,  which  contributes  to  form 
the  median.  The  right  sciatic  nerve,  envel- 
oped in  a  large  quantity  of  gangrenous  areo- 
lar tissue,  presented,  at  its  superior  part,  and 
for  a  length  of  about  two  inches  and  a  half, 
a  deep  brown  color  through  its  whole  thick- 
ness, but  without  any  alteration  of  either  its 
volume  or  consistence.3 

From  this  interesting  case,  we  learn  that 
nerves  situated  at  a  distance  from  each  other 
may  consecutively  and  independently  become 
affected  by  idiopathic  inflammation. 

Mr.  Earle,4  Sir  Charles  Bell,5  Barensprung,6 
and  others,  have  recorded  interesting  cases 
of  idiopathic  inflammation  of  nerves.  Baren- 
sprung's  case  was  a  scrofulous  child,  one  year 

!  L.  Martinet,  "Memoiresnr  l'Inflammation 
des  Nerfs,"  Revue  medicale,  1824,  tome  2me, 
obs.  v. 

2  Gendrin,  Histoire  anatomique  des  Inflam- 
mations, tome  ii.,  pp.  143-4. 

3  Martinet,  loc.  cit. 

*  Med.-Chir.  Trans.,  vol.  vii. 
6  Dr.  Cooke,  On  Palsy,  p.  98. 
6  Annalen  des  Charitekrankenhauses. 


404 


DISEASES    AND    INJURIES    OF    NERVES, 


old,  in  which  both  roots  of  the  sixth,  seventh, 
and  eighth  intercostal  nerves  were  found  en- 
larged and  red. — Martinet's  eighth  case  was 
also  a  child,  twelve  years  old,  who  had  for 
some  time  shown  the  characteristic  symptoms 
of  phthisis,  and  in  whom  there  was  violent 
inflammation  of  the  left  sciatic  nerve.  The 
child  died  in  about  seven  weeks  in  a  complete 
state  of  marasmus.  On  examination,  numer- 
ous tubercles  were  found  in  both  lungs,  the 
greater  number  in  a  state  of  suppuration. 
The  left  sciatic  nerve  was  not  sensibly  in- 
creased in  volume,  but  the  whole  of  its  upper 
third  was  embedded  in  sanious  pus,  which 
separated  it  from  the  surrounding  muscles. 
The  same  kind  of  pus  was  found  between  its 
bundles.  This  case  and  the  preceding  one 
are  particularly  interesting  from  the  fact  of 
their  occurring  in  children,  in  whom  neuritis 
is  rare. 

Traumatic  neuritis  is  much  more  com- 
mon than  idiopathic.  As  the  term  im- 
plies, it  is  the  result  of  some  external 
injury,  such  as  wounds,  contusions,  frac- 
tures, dislocations,  surgical  operations, 
etc.  According  to  my  own  observations, 
it  is  less  frequently  fatal  than  the  idio- 
pathic form. 

Treatment  of  neuritis. — The  most  import- 
ant remedies  to  be  employed  in  the 
treatment  of  acute  neuritis,  are  the  local 
abstraction  of  blood  by  means  of  cupping 
or  leeches  ;  evaporating  lotions  or  ano- 
dyne fomentations  ;  a  spare  diet  with  the 
use  of  purgatives  ;  tartarized  antimony, 
opiates,  belladonna,  and  the  prepai'ations 
of  aconite.  When  there  is  reason  to  be- 
lieve that  the  inflammation  is  of  a  gouty, 
rheumatic,  or  syphilitic  character,  col- 
chicum,  iodide  of  potassium,  or  perhaps 
mercury,  should  be  employed.  In  cases 
where  it  is  complicated  with  serious  in- 
ternal disease,  or  associated  with  a  low 
cachectic  condition,  the  treatment  must 
be  modified  accordingly. 

In  chronic  neuritis  repeated  blisters 
along  the  course  of  the  nerve  sometimes 
afford  great  relief.  Anodyne  fomenta- 
tions, and  especially  liniments  of  aconite, 
belladonna,  chloroform,  and  opium,  are 
frequently  of  signal  service.  At  the  same 
time  attention  must  be  directed  to  the  state 
of  the  general  health.  Vegetable  and  mine- 
ral tonics,  iodide  of  potassium,  and  mild 
aperients  are  sometimes  indispensable. 

W.cevation  of  nerves,  as  a  primary  affec- 
tion, appears  tobe  unknown  ;  but  nerves 
in  the  neighborhood  of  ulcers  are  liable 
to  become  involved  in  the  morbid  process, 
and  then  they  are  generally  the  cause  of 
intense  and  protracted  suffering. '   In  such 


1  Nerves  sometimes  ulcerate  in  consequence 
of  the  pressure  of  tumors,  etc.  A  striking 
case  of  ulceration  of  the  sciatic  nerve,  pro- 
duced by  pressure  of  aneurism,  which  ex- 


cases,  the  surrounding  soft  parts  are  often 
enlarged,  the  skin  increases  in  thickness, 
the  muscles  and  tendons  share  in  the 
ulceration,  and  even  the  bones  increase 
in  dimensions.  On  either  side  of  their 
ulcerated  portion  the  nerves  are  generally 
thickened,  sometimes  to  nearly  double 
their  natural  diameter. 

When  these  ulcers  are  exceedingly  pain- 
ful, Mr.  Swan  recommends  the  use  of 
ointment  made  with  powdered  opium,  or 
lotions  made  by  mixing  well-powdered 
opium  with  water,  or  lime-water.  These 
should  be  applied  on  lint,  and  then  a 
folded  cloth  moistened  with  water,  or 
laudanum  and  water,  should  be  placed 
over  the  surrounding  skin ;  at  the  same 
time  the  digestive  organs  should  be  regu- 
lated. When  other  remedies  have  failed, 
and  the  disease  is  confined  to  the  soft 
parts,  excision  of  a  portion  of  the  nerve 
will  be  advisable,  but  if  the  bone  be  af- 
fected by  caries  or  necrosis,  amputation 
may  be  necessary.  Mr.  Swan  recom- 
mends, that  in  excising  a  portion  of  the 
nerve,  the  operation  should  be  performed 
as  far  as  possible  from  the  ulcer,  because 
there  is  then  a  much  greater  probability 
that  the  external  wound  will  heal  by  the 
first  intention,  and  that  consequently  the 
cut  ends  of  the  nerve  will  escape  inflam- 
mation and  ulceration.  It  is  also  advisa- 
ble to  divide  the  nerve  as  near  the  upper 
part  of  the  wound  as  possible,  as  the  end 
of  the  nerve  will  thus  retract  from  the 
wound,  and  consequently  be  less  liable  to 
become  inflamed,  should  the  external 
parts  have  assumed  this  disposition.1 


Tumors  of  Nerves. 

Of  all  the  morbid  growths  that  are 
found  in  connection  with  nerves,  tumors 
are  by  far  the  most  frequent.  They  vary 
considerably  both  in  size  and  structure, 
but  are  commonly  a  source  of  acute  pain 
and  of  the  most  distressing  nervous  affec- 
tions. The  smallest  kind  are  known  as 
•painful  subcutaneous  tubercles;  the  larger 
kind  as  neuromata.  The  former  are  either 
more  or  less  spherical,  or  oval,  or  fusi- 
form, and  sometimes  rather  flattened. 
Their  color  is  generally  white,  but  occa- 
sionally there  is  a  brownish  tint  on  their 
surface  or  in  their  interior.  They  are 
always  firm,  sometimes  hard,  and  have  a 
fibrous  or  fibro-cartilaginous  structure. 
Their  size  varies  from  that  of  a  millet- 
seed  to  that  of  a  pea  or  a  grain  of  oat. 
They  are  situated  in   the   subcutaneous 

— j-    - 

tended  backward  from  the  right  groin,  is  re- 
corded by  Morgagni,  De  causis  et  sedibns 
Morborum,  epist.  50,  p.  11. 

1  Swan,  on  Diseases  of  Nerves  etc.,  p.  S3, 
2ded. 
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areolar  tissue,  and  are  generally  more  or  { 
less  imbedded  between  the  tibres  of  the 
nerves,  which  are  separated  and  stretched 
over  them.  Sometimes,  also,  they  have 
a  close  connection  with  a  subcutaneous 
vein  in  the  neighborhood  of  the  nerve. 
They  are  generally  solitary,  and  mostly 
conlined  to  the  upper  or  lower  extremi- 
ties, especially  the  former.  Women  are 
more  subject  to  them  than  men ;  of 
eighteen  cases  collected  by  Wood,  four- 
teen were  women. 

It  is  not  easy  to  determine  the  cause  or 
mode  of  origin  of  these  tubercles.  They 
appear  in  many  instances  to  be  the  result 
of  chronic  inflammation,  and  have  been 
found  to  follow  certain  injuries  of  nerves, 
especially  contusions.  When  once  depo- 
sited, they  seem  to  grow  with  some  ra- 
pidity, but  may  then  remain  stationary 
for  a  number  of  years. 

This  small  subcutaneous  tubercle  is  a 
source  of  the  most  acute  pains,  which  dart 
like  electric  shocks  along  the  course  of 
the  nerve,  sometimes  in  both  a  peripheral 
and  central  direction.  The  pains  recur 
very  irregularly,  and  last,  at  each  attack, 
from  ten  minutes  to  two  hours  or  more. 
They  begin  gradually,  increase  in  inten- 
sity, and  gradually  decrease,  leaving  the 
tubercle  and  its  surrounding  parts  more 
or  less  tender  to  the  touch.  They  are 
frequently  excited  or  aggravated  by 
changes  in  the  weather  from  hot  to  cold, 
or  the  reverse,  by  storms,  etc.,  and  some- 
times by  mental  emotions.  The  parox- 
ysms may  be  repeated  several  times  a 
day,  or  there  may  be  remissions  of  days 
or  even  weeks.  In  many  instances  the 
tubercle  is  not  tender  to  the  touch  except 
during  the  attacks,  which  are  much  ag- 
gravated by  pressure. 

In  all  cases  of  obstinate  neuralgia,  espe- 
cially of  the  extremities,  a  careful  search 
should  be  made  for  the  possible  existence 
of  tubercles. 

Valleix  relates  the  case  of  a  lady  who  suf- 
fered for  fourteen  years  from  acute  pain  in 
one  of  her  knees,  which  no  kind  of  treatment 
succeeded  in  relieving,  until  M.  Cabaret,  on 
carefully  examining  the  part,  discovered  a 
small  tubercle  about  the  size  of  an  oat  at- 
tached to  a  cutaneous  nerve.1  After  its  re- 
moval the  pain  entirely  ceased. — Marjolin 
furnished  Descot  with  notes  of  a  remarkable 
case  of  painful  subcutaneous  tubercles  of  the 
scrotum.  A  robust  man,  thirty  years  of  age, 
had  complained,  for  more  than  a  year,  of 
sharp,  lancinating,  and  intermitting  pains  in 
the  right  side  of  the  scrotum  and  inner  side 
of  the  corresponding  thigh.  On  examination, 
he  found  in  the  areolar  tissue  immediately 
beneath  the  skin  of  the  scrotum,  several  small, 
smooth,  lenticular,  movable,  hard,  and  iso- 
lated bodies.     When  compressed  between  the 

1  Valleix,  Traite  des  Nevralgies,  p.  563. 


fingers,  they  caused  the  same  kind  of  pains 
as  the  patient  was  accustomed  to  feel.  A 
small  incision  of  the  skin  was  made  over  each 
of  them,  and  they  were  easily  extracted  by 
compressing  the  edges  of  the  incision.  The 
operation  was  followed  by  a  complete  cessa- 
tion of  the  pains.1 

Neuroma. — Neuromatous  tumors,  al- 
though they  differ  from  each  other  con- 
siderably in  size,  are  larger  than  the 
subcutaneous  tubercles,  and  are  more 
variable  in  structure.  They  have  been 
found  of  every  intermediate  magnitude  be- 
tween a  small  grain  of  wheat  or  oat  and  a 
large  melon. 

Dr.  Smith,  of  Dublin,  found  on  the  left 
sciatic  nerve  of  a  man  who  died  in  the  Rich- 
mond Hospital,  a  neuromatous  tumor  which 
measured  ten  inches  in  its  transverse,  and 
eleven  inches  in  its  long  diameter.  The  fibres 
of  the  nerve  were  separated  from  each  other, 
and  studded  with  small  oblong  tumors.2 

Neuromata  are  either  round,  oblong, 
oval,  or  fusiform.  They  are  situated 
either  between  the  neurilemma  and  the 
nerves,  or  in  the  connective-tissue  be- 
tween bundles  of  the  nerves.  In  the  for- 
mer case,  the  bundles,  although  pressed 
together  and  flattened,  are  not  separated 
from  each  other  ;  while  in  the  latter  case 
they  are  spread  out,  sometimes  in  a  very 
regular  manner,  over  the  surface  of  the 
tumor. 

In  structure  they  not  unfrequently 
differ  from  each  other  to  a  very  consider- 
able degree.  The  majority,  or  those  of 
small  and  moderate  size,  are  generally 
solid  throughout,  although  not  of  uniform 
density.  Sometimes  they  are  exceedingly 
dense,  and  have  a  fibro-cartilaginous  and 
glistening  appearance,  with  a  yellowish 
or  grayish  tint.  They  consist  for  the 
most  part  of  tough  and  wavy  fibrous 
tissue,  in  connection  with  a  variable 
number  of  nuclei  and  small  cells.  In  an 
interesting  case  of  paralysis  of  the  third 
cerebral  nerve  with  slow  hemiplegia  of 
the  same  side,  from  supposed  syphilitic 
disease  of  the  brain,  under  the  care  of  Dr. 
Hughlings  Jackson,  a  neuroma  of  the 
third  nerve,  among  other  lesions,  was 
discovered  after  death.  The  description 
which  I  gave  of  the  structure  of  this  tu- 
mor is  applicable  generally  to  neuromata 
of  this  kind.  "On  examination  under 
the  microscope,  it  was  found  to  be  every- 
where composed  of  a  multitude  of  nuclei, 
with  some  nucleated  cells,  and  an  abund- 
ance of  fibrous  tissue.  Some  of  the  nuclei 
were  more  or  less  oval,  but  the  majority 
were  round,  and  measured  about  the  -j-g-Vtf 

1  Descot,  Dissertation  sur  les  Affeetions  lo- 
cales des  Nerfs,  p.  245. 

2  Treatise  on  the  Pathology,  Diagnosis,  and 
Treatment  of  Neuroma.     1849,  plate  ii. 
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of  an  inch  in  diameter.  Amongst  these 
were  other  bodies  of  the  same  nature,  but 
of  all  degrees  of  smaller  size,  and  either 
elongated,  angular,  or  in  the  form  of 
granules.  The  nucleated  cells  were  of  very- 
small  size,  and  very  granular  in  structure. 
A  few  of  them  were  sparingly  scattered 
through  the  tissue,  but,  for  the  most  part, 
they  were  collected  here  and  there  into 
small,  oval,  or  circular  groups.  Between 
these  elementary  bodies  there  was  an 
abundance  of  ordinary  fibrous  tissue. 
The  fibres  were  generally  more  or  less 
tortuous,  but  parallel,  and  in  their  course 
each  divided  again  and  again  into  finer 
filaments,  which  were  connected  with  the 
cells  and  with  all  the  other  elementary 
bodies  ;  the  granules  and  the  angular  or 
elongated  nuclei  filling  up  the  interspaces 
between  those  that  were  oval  or  round ; 
and  thus  contributing  to  form  with  these 
and  the  fibres,  a  close,  uninterrupted,  and 
reticular  structure." 

In  other  and  less  numerous  kinds  of 
neuroma,  the  tumor  may  consist  of  a 
single  cyst  containing  a  gelatinous^fluid, 
or  of  a  larger  mass  of  ordinary  structure 
containing  a  number  of  cysts.1  Occasion- 
ally the  tumor  has  been  found  to  be  lobu- 
lar ;  the  lobules  having  been  connected 
with  branches  of  the  nerve  on  which  the 
mass  was  seated,  as  in  a  case  that  will 
presently  be  described. 

[Neuromata  are  divided  into  the  true 
and  the  false.  The  true  neuroma  is  a 
neoplasm  composed  chiefly  of  nerve-fibres, 
mixed  with  connective  tissue,  and  accord- 
ing as  nerve-tissue,  vessels,  or  fibrous 
tissue  is  predominant,  is  designated  glio- 
neuroma,  neuroma  teleangiectodes,  fibro- 
neuroma,  etc.  The  false  neuromata  con- 
sist of  fibromata,  myxomata,  sarcomata, 
carcinomata,  etc.  Fibromata  are,  of  all 
neoplasms  of  nerve,  the  most  frequently 
encountered.  They  consist  of  connective 
tissue,  and  have  a  few  nerve-fibres  inter- 
mingled. They  occur  as  small  hard  knots 
on  the  peripheral  nerves,  especially  on  the 
small  cutaneous  branches  about  joints, 
and  are  remarkable  for  the  intense  pain 
which  attends  them,  sometimes  arising 
spontaneously  and  in  paroxysms,  and 
again  excited  by  changes  in  the  weather. 
Myxomata,  although  less  common  than 
those  just  mentioned,  are  still  quite  often 
encountered.  They  are  so  named  because 
composed  of  a  soft,  gelatinous,  and  trans- 
parent material  consisting  of  branching 
and  intercommunicating  stellate  cells. 
This  form  of  tumor  also  undergoes  C}^stic 
degeneration,  not  un frequently,   whence 

1  In  the  Museum  of  St.  George's  Hospital 
(ser.  viih,  No.  152),  there  is  a  preparation 
showing  a  cyst  on  the  median  nerve  of  a  pa- 
tient who  had  suffered  the  most  excruciating 
pain  in  the  arm. 


the  variety  neuroma  cysticum.  The  vari- 
ous forms  of  sarcomata  occur  only  rarely 
in  the  nerves.  They  often  present  a  close 
correspondence  in  development  and  in 
their  external  characteristics  to  myxo- 
mata. The  ordinary  varieties  of  carci- 
noma, also,  develop  in  connection  with 
nerves — either  entering  them  from  adja- 
cent parts  and  extending  along  the  neuri- 
lemma, or  arising  from  the  nerve-elements 
themselves. 

To  these  forms  of  neoplasms  should, 
also,  be  added  syphilitic  gummata,  which 
usually  penetrate  the  nerves  from  the 
cerebral  or  spinal  dura  mater.  The  most 
frequent  site  of  these  gummata  is  the  mid- 
dle fossa  of  the  skull,  the  cerebral  nerves, 
originating  there  or  passing  through, 
being  invaded.] 

Unlike  the  subcutaneous  tubercles,  neu- 
romata grow  somewhat  rapidly,  and 
steadily  enlarge,  although  they  are  liable 
to  increase  and  diminish  alternately  in 
size.  Their  number  is  exceedingly  vari- 
able. Sometimes  they  are  solitary,  one 
only  being  found  on  a  nerve-trunk  ;  some- 
times several  form  on  the  same  trunk,  or 
on  the  same  branches  of  a  nerve  ;  and  in 
rarer  instances  they  form  on  all  or  nearly 
all  the  spinal  nerves  in  the  same  indi- 
vidual. Dr.  Hughes  Bennett  states,  that 
in  the  Museum  of  the  Bichmond  Hospital, 
Dublin,  he  examined  a  most  remarkable 
series  of  preparations,  taken  from  two 
individuals  in  whom  almost  every  nerve 
of  the  body  presented  knotty  swellings.1 
In  the  case  already  quoted  from  Dr. 
Smith,  of  Dublin,  in  reference  to  the 
enormous  neuroma  oh  the  sciatic  nerve, 
there  were  also  found  on  the  anterior  and 
lateral  regions  of  the  right  lower  extrem- 
ity, no  less  than  150  tumors,  and  about 
100  on  the  nerves  of  the  right  upper  ex- 
tremity.2 In  another  case  described  and 
figured  by  Dr.  Smith,  the  abdomen  and 
lower  part  of  the  thorax  were  covered 
with  a  vast  multitude  of  small  superficial 
neuromatous  tumors,  which  might  easily 
have  been  confounded  with  malignant 
tubercle.3 

Neuroma  may  he  either  traumatic  or 
idiopathic.  In  the  former  variety  the 
tumors  are  caused  by  wounds,  blows, 
pressure,  or  by  foreign  bodies  in  contact 
with  nerves,  or  lodged  within  them. 
They  are  generally  solitary  and  solid  in 
structure. 

The  idiopathic  variety  appears  to  be 
the  result  of  several  different  causes,  viz., 
chronic  inflammation,  rheumatism,  gout, 

•  Dr.  Hughes  Bennett,  Principles  and  Prac- 
tice of  Medicine,  4th  edit.,  p.  195. 

«  Treatise,  plate  ii.  This  is  apparently 
one  of  the  cases  mentioned  by  Dr.  11.  Ben- 
nett. 

3  Treatise,  p.  17,  plate  vi. 
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syphilis,  or  some  other  peculiar  constitu- 
tional vice.  Some  pathologists  believe 
that  the  disease  is  of  the  nature  of  scir- 
rhus,  but  this  opinion  is  not  supported  by 
facts.  As  in  traumatic  neuroma,  there 
is  generally  only  one  tumor,  but  in  some 
cases,  as  already  shown,  the  number  may 
be  immensely  multiplied. 

When  the  tumors  are  very  numerous, 
there  is  little  or  no  pain  ;  but  a  solitary 
neuroma,  whether  traumatic  or  idiopathic, 
is  a  source  of  the  most  violent  agony, 
which  shoots  along  the  nerve  like  sudden 
electric  shocks  ;  the  pain  is  sometimes 
continuous,  but  is  always  aggravated  by 
pressing  or  touching  the  tumor,  which 
seems,  during  the  paroxysm,  to  be  in  a 
state  of  erethism.  Mental  emotions  and 
atmospheric  changes  are  also  not  unfre- 
quently  the-exeiting  causes  of  an  attack. 
After  the  disease  has  existed  for  a  length 
of  time,  the  pain,  which  at  first  occurred 
only  in  paroxysms,  may^  become  continu- 
ous. In  idiopathic  neuroma,  it  is  more 
frequently  limited  to  parts  below  the  tu- 
mor, while  in  the  traumatic  form  it  may 
shoot  both  upwards  and  downwards.  In 
a  few  cases  on  record,  the  patients  were 
subject  to  epileptic  convulsions,  and  in 
two  or  three  they  were  cured  by  remov- 
ing the  tumor. 

John  Hunter  removed  from  the  musculo- 
cutaneous nerve  one  about  the  size  of  a  hen's 
egg,  over  which  the  fibres  of  the  nerve  were 
spread  out. — Sir  E.  Home  removed  from  the 
axilla  of  a  Frenchman  a  hard  oval  tumor 
about  three  inches  and  a  half  long,  and  two 
inches  broad.  It  was  enclosed  between  fibres 
of  one  of  the  large  nerves  of  the  axillary 
plexus,  and  was  the  cause  of  terrible  suffer- 
ing.— Louis  removed  from  the  forearm  of  a 
young  lady  a  tumor  which  made  its  appear- 
ance fourteen  years  back,  as  a  small  hard 
substance  midway  between  the  bend  of  the 
arm  and  the  hand.  At  the  time  of  the  ope- 
ration it  had  so  much  increased  in  size  that 
it  extended  over  the  whole  front  of  the  fore- 
arm, and  was  about  six  inches  in  diameter  in 
the  middle.  The  pains  increased  in  severity 
in  proportion  to  its  growth.  On  examination 
after  its  removal,  it  was  found  to  consist  of 
several  lobes,  which  were  connected  by  pedi- 
cles to  branches  of  the  radial  nerves,  like 
grapes  to  their  stalks.1 

The  exciting  cause  and  mode  of  origin 
of  these  tumors  are  often  exceedingly  ob- 
scure ;  but  not  unfrequently  they  may  be 
traced  to  external  injuries,  particularly  to 
blows  and  contusions.  Cases  of  this  de- 
scription are  recorded  by  Sir  C.  Bell,2 
Dupuytren,3  and  others. 

1  Delaroche  et  Petit-Radel,  Encycl.  med., 
art.  "Tumeur." 

2  Operative  Surgery,  vol.  ii.,  p.  161. 

3  Apud  Valleix,  loc.  cit.,  p.  328. 


When  the  neuroma  is  superficial,  the 
diagnosis  is  by  no  means  difficult.  In 
general  the  tumor  is  movable  laterally, 
but  cannot  be  moved  in  the  direction  of 
the  nerve  without  causing  great  pain. 
In  most  cases  the  skin  which  covers  it  re- 
mains unaltered,  but  when  the  tumor  is 
very  large  the  cutaneous  vessels,  especi- 
ally the  veins,  are  sometimes  dilated. 

The  only  effectual  remedy  for  these 
morbid  growths  is  the  knife.  The  opera- 
tion may  consist  either  of  excision  of  the 
tumor,  with  or  without  a  portion  of  the 
nerve,  or  of  amputation  of  the  affected 
limb.  When  the  neuroma  is  very  inti- 
mately connected  with  the  nerve,  and 
there  is  reason  to  believe  that  it  cannot 
be  extricated  from  the  nerve  without 
great  disturbance  or  injury,  it  is  better  to 
remove  a  portion  of  the  nerve  with  it. 
With  regard  to  the  sciatic  nerve,  which 
supplies  the  whole  of  the  limb,  excision 
of  a  portion  of  its  length  would  be  at- 
tended with  serious  consequences,  and 
therefore,  unless  the  tumor  be  confined  to 
that  portion  of  it  which  forms  the  poste- 
rior tibial  nerve,  and  the  peroneal  nerve 
can  be  saved,  it  would  probably  be  advis- 
able to  amputate  the  limb. 

Tubercle. — Dupuytren  and  Cruveilhier 
have  spoken  of  tubercle  in  nerves,  but 
there  appears  to  be  no  evidence  to  prove 
that  it  is  ever  found  in  this  situation  as  a 
primary  disease ;  although  nerves  are 
sometimes  destroyed  by  the  softening  of 
tubercles  in  which  they  are  involved. 

Cancer,  unlike  tubercle,  is  frequently 
met  with  in  nerves,  both  as  a  primary 
and  secondary  affection.  The  form  of  the 
cancer  is  in  general  either  the  white 
medullary,  or  melanosis.  It  may  occur 
at  any  part  in  the  course  of  a  nerve,  but 
it  is  mostly  found  near  its  peripheral  ex- 
tremities. It  generally  grows  to  a  con- 
siderable size,  as  in  medullary  cancer  of 
the  retina.  As  a  secondary  disease  it  is 
communicated  to  the  nerve  by  a  contigu- 
ous cancerous  growth. 

Dubois,  on  several  occasions,  found  can- 
cerous growths  in  the  substance  of  nerves 
of  both  the  arms  and  legs.1  Moutard- 
Martin  saw  one  on  the  median  nerve,  and 
its  removal  was  followed  by  cancer  of  the 
brain.  Dupuytren  removed  one  from  the 
posterior  tibial  nerve,  which,  moreover, 
presented  a  series  of  nodulations,  like 
grape-stones.  It  was  the  cause  of  acute 
lancinating  pains.  In  another  case  he 
found  the  trifacial  nerve  transformed 
into  encephaloid  substance.2  Cancerous 
growths  have  been  found,  also,  on  sepa- 

1  Viel-Hautmesnil,  Considerations  generates 
sur  le  Cancer.     Paris,  1807. 

2  Breschet,  Dictionnaire  de  Medecine,  art. 
"Cancer." 
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rate  branches  of  the  trifacial,  on  the 
spheno-palatine  ganglion,  on  the  optic 
nerves,  and  on  the  phrenic  nerves.1 

Hypertrophy  of  nerves,  in  the  proper 
sense  of  the  term,  has  no  actual  existence 
as  a  morbid  condition.  It  is  true,  as  we 
have  already  seen,  that  the  inflamed  por- 
tion of  a  nerve  frequently  increases  con- 
siderably in  size  ;  but  this  increase  is  the 
consequence  of  morbid  products  and  ex- 
udations that  are  poured  into  the  neuri- 
lemma and  connective  tissue  between  its 
fibres,  which  instead  of  being  multiplied 
or  enlarged,  sometimes  undergo,  from 
compression  and  impaired  nutrition,  de- 
cided wasting  and  disintegration. 

Atrophy  of  nerves  may  be  either  gene- 
ral or  local.  General  atrophy  is  found 
only  in  cases  of  extreme  and  protracted 
emaciation,  from  defect  of  general  nutri- 
tion. Local  atrophy  may  be  the  result 
of  several  different  causes,  viz.,  chronic 
inflammation,  stretching,  compression, 
and  even  severe  contusions.  Of  these 
the  most  common  is  compression  caused 
by  tumors,  aneurisms,  enlarged  glands,  etc. 
Nerves  of  special  sense  often  waste  after 
loss  or  wasting  of  the  central  organs  to 
which  they  belong,  as  the  optic  nerve  after 
wasting  of  the  globe  of  the  eye.  In  some 
instances  the  nerve-fibres  only  are  impli- 
cated, and  nothing  may  be  left  but  the 
neurilemma ;  in  others  the  neurilemma 
itself  is  involved  in  a  greater  or  less  de- 
gree. During  the  process  of  atrophy,  the 
nerve-fibres  become  uneven  ;  their  white 
substance  is  broken,  at  intervals,  and 
stripped  from  their  axis  -  cylinders  in 
masses,  which  again  break  up  into  smaller 
fragments  that  are  mingled  with  fatty 
particles. 

Injuries  of  Nerves. 

Contusions  of  nerves  are  frequently  fol- 
lowed very  insidiously  by  the  most  serious 
consequences.  If  the  blow  be  not  very 
severe,  the  principal  change  produced  in 
the  nerve  is  the  extravasation  of  blood 
and  other  fluids  into  the  connective  tis- 
sue between  its  bundles.  There  are  pain, 
numbness,  tingling,  or  formication  in  the 
parts  supplied  by  its  branches,  followed, 
in  a  greater  or  less  degree,  by  partial  and 
temporary  paralysis,  and  atrophy  of  the 
muscles.  If  the  contusion  be  very  vio- 
lent, the  fibres  of  the  nerve  may  be  lace- 
rated or  crushed,  and  then  the  atrophy 
and  paralysis  are  of  a  much  more  serious 
character,  and  may  follow  the  injury 
either  immediately  or  not  till  after  an  in- 
terval of  weeks  or  even  months.2     As 

1  Descot,  Sur  les  Affections  locales  des 
Nerfs. 

2  Several    interesting   cases,    showing   re- 


we  have  already  seen,  tumors  are  liable 
to  form  on  nerves  that  have  been  con- 
tused. 

Compression  and  distension  of  nerves  are 
frequently  the  results  of  a  great  variety  of 
causes.  Of  these,  dislocation  of  large 
joints,  and  the  attempts  made  at  reduc- 
tion, are  among  the  most  common.  The 
effects  are  more  serious  in  proportion  to 
the  length  of  time  before  the  dislocation 
is  reduced.  Sensibility  suffers  much  less 
than  the  power  of  motion.  If  compres- 
sion of  a  nerve  be  severe  and  long-contin- 
ued, it  ma}r  give  rise  to  incurable  paraly- 
sis and  wasting  of  muscles.  "When  the 
injury  is  not  so  severe,  it  causes  pain  of  a 
more  or  less  acute,  and  more  or  less  con- 
stant, character,  attended  sometimes  with 
a  feeling  of  numbness  or  tingling.  Nerves 
may  be  compressed,  also,  by  aneurisms  ; 
\>y  tumors  of  different  kinds  formed  either 
upon  them,  or  in  their  immediate  neigh- 
borhood ;  by  enlarged  glands  or  bursse  ; 
by  abscesses  ;  by  cancerous  growths  ;  by 
fecal  distension  of  the  rectum  and  sigmoid 
flexure  of  the  colon  ;  by  hemorrhoids  and 
other  causes. 

Sir  B.  Brodie  relates  the  interesting  case  of 
a  man  who  had  severe  pain  on  the  inside  of 
his  knee.  No  marks  of  disease  could  he  de- 
tected in  the  joint,  hut  in  the  thigh  there 
was  an  aneurism  of  the  femoral  artery.  Sir 
E.  Home  applied  a  ligature  round  the  artery 
in  the  upper  part  of  the  thigh  ;  the  tumor 
immediately  ceased  to  pulsate,  and  the  pain 
in  the  knee  ceased  also.1 — The  remarkable 
case  related  by  Morgagni  of  aneurism  of  the 
right  groin  pressing  on  the  sciatic  nerve  and 
producing  ulceration  with  intense  pain,  has 
been  already  quoted. — Scarpa  also  describes 
an  interesting  case  of  aneurism  of  the  abdomi- 
nal aorta,  causing  disorganization  of  the  lum- 
bar nerves  and  injury  to  the  anterior  crural 
and  obturator  nerves.2 

Tumors  in  the  immediate  neighborhood 
of  nerves  are  frequently,  by  the  pressure 
which  they  exert,  the  cause  of  as  much 
suffering  as  those  which  are  formed  upon 
them. 

Sir  B.  Brodie  mentions  the  case  of  a  gentle- 
man who  suffered  severe  and  increasing  pain 
in  the  left  leg,  from  the  foot  to  the  knee,  in 
the  course  of  the  peroneal  nerve.  As  the 
limb  presented  no  morbid  appearance,  the 
disease  went  by  the  name  of  neuralgia.  Af- 
ter a  considerable  time  the  patient  died  of 
dropsy,  and  on  opening  the  abdomen  a  large 
solid  tumor  was  found  attached  to  the  left 
side  of  the  lumbar  vertebrae.     It  was  evident 

markahle  consequences  of  contused  wounds 
of  the  scalp,  are  recorded  by  Pouteau,  (Euvres 
posthumes,  tome  ii. 

1  Works,  vol.  hi.,  p.  135. 

2  Treatise  on  Aneurism,  translated  by 
Wishart,  p.  99. 
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that  this  tumor  must  have  pressed  on  the 
origin  of  the  sciatic  nerve.1 — Mr.  Travers  pub- 
lished an  interesting  case  of  compression  of 
nerves  by  a  medullary  tumor  in  the  ham  ;2 
and  Sir  William  Lawrence  mentions  the  case 
of  a  tumor  in  the  forearm  of  a  gentleman, 
situated  over  the  course  of  the  ulnar  nerve, 
and  causing  exquisite  pains,  like  electric 
shocks,'  upwards  and  downwards,  in  the  di- 
rection of  the  nerve.3 — Mr.  Morris  has  recorded 
a  most  remarkable  case  of  ungovernable  saty- 
riasis, excited  apparently  from  pressure  on 
the  internal  pudic  nerve  made  by  a  tumor 
that  arose  from  a  blow  on  the  perineum.4 

Tumors  of  this  description  are  liable  to 
be  mistaken  for  neuromata,  or  for  those 
tumors  which  are  formed  on  nerves  or  in 
their  substance  ;  but  a  correct  diagnosis 
may  generally  be  made  by  moving  the  tu- 
mor in  different  directions.  If  the  tumor 
be  free,  pain  will  be  felt  only  when  it  is 
pressed  in  the  direction  of  the  nerve. 

Enlarged  glands  are  not  unfrequently 
the  cause  of  compression  and  distension 
of  nerves  ;  and  there  is  no  nerve  so  fre- 
quently affected  in  this  way  as  the  facial. 
Several  cases  of  this  description  were  pub- 
lished by  Sir  Charles  Bell.5 

Sir  B.  Brodie  mentions  a  case  in  which 
"two  lymphatic  glands,  enlarged  to  the  size 
of  large  walnuts,  were  found  situated  beneath 
the  skin,  on  the  anterior  part  of 'the  thigh." 
A  considerable  branch  of  the  lumbar  nerves 
lay  over  each  of  these  glands,  being  thus 
kept  stretched  like  strings  of  a  violin  over  its 
bridge,  and  giving  rise  to  violent  pain  and 
convulsive  movements  of  the  leg.6 

The  same  author  mentions  a  case  of  severe 
neuralgia  in  the  foot,  caused  by  the  descent 
and  pressure  of  internal  hemorrhoids,  after 
each  evacuation  from  the  bowels.7 — Romberg 
calls  particular  attention  to  neuralgia  of  the 
obturator  nerve  caused  by  crural  hernia,  and 
gives  a  long  but  interesting  case  in  illustra- 
tion.8 

Pain  of  a  very  acute  kind  is1  more  often 
excited  by  small  interstitial  growths  in 
nerves  than  by  large  tumors  over  which 
the  nerve-fibres  are  stretched  ;  for  nerves 
may  be  stretched  to  a  very  considerable 
extent  without  exciting  any  painful  sen- 
sation, until  they  become  inflamed,  or 
their  nutrition  be  impaired,  when  the 
slightest  touch  causes  acute  pain.  It 
therefore  seems  highly  probable  that  the 
painful  effects  of  compression  and  disten- 

1  Works,  vol.  iii.,  p.  135. 

2  Med.-Chir.  Trans.,  vol.  xvii.,  p.  389. 

3  Ibid. 

4  Trans,  of  Medical  Society  of  London,  vol. 
i.,  part  i.,  p.  174. 

5  Nervous  System,  appendix. 
fi  Works,  vol.  iii.,  p.  139. 

'  Ibid.,  p.  141. 

8  Romberg,  Nervous  Diseases  of  Man,  vol. 
i-,  p.  75. 
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sion,  by  whatever  means  they  may  be 
produced,  are  in  many  instances  the  re- 
sult of  inflammation  or  of  some  peculiar 
kind  of  irritation  which  has  been  excited. 
When  nerves  are  bruised  or  otherwise 
injured  at  their  exit  from  a  foramen  or 
bony  canal,  they  are  very  liable  to  cause 
suffering,  because  in  the  event  of  inflam- 
matory swelling,  they  are  sure  to  be  com- 
pressed. 

Laceration  of  nerves  occasionally  takes 
place  from  difl'erent  kinds  of  causes,  such 
as  accidents  by  machines,  heavy  falls, 
fractures  of  bones,  dislocation  of  joints 
and  attempts  at  reducing  them.  It  is 
somewhat  surprising,  that,  except  in  parts 
that  are  vitally  important,  laceration  of 
nerves  is  not  followed  by  serious  conse- 
quences so  often  as  might  be  expected. 

Beclard  has  related  many  cases  of  this  de- 
scription.1— Flaubert  ^mentions  acasein  which 
the  last  four  nerves  of  the  brachial  plexus 
were  torn  from  the  spinal  marrow,  by  violent 
extension  in  attempting  to  reduce  a  disloca- 
tion of  the  shoulder-joint.  The  patient  died 
at  the  end  of  eighteen  days.2 — In  St.  George's 
Hospital  Museum3  there  is  a  preparation 
showing  the  anterior  root  of  one  of  the  cervi- 
cal nerves  torn  from  the  spinal  cord,  by  dis-, 
location  of  the  vertebra?  in  a  heavy  fall. 

Ligature  of  nerves. — It  sometimes  hap- 
pens that  in  tying  an  artery  a  nerve  is  ac- 
cidentally included  in  the  ligature.  In 
certain  cases  this  accident  has  been  fol- 
lowed by  severe  local  and  constitutional 
disturbance,  and  even  by  fatal  effects. 
Many  instances  of  tetanus  resulting  from 
the  same  cause,  after  amputation,  have 
been  recorded  by  several  writers.  When 
pain  is  referred  to  the  amputated  limb 
along  the  distribution  of  a  parti  cular  nerve, 
there  is  reason  to  believe  that  this  nerve 
has  been  included  in  a  ligature  ;  and  if  on 
pulling  at  the  ligature  the  pain  experi- 
enced be  aggravated,  there  can  be  no 
longer  any  doubt  as  to  its  cause.  Under 
these  circumstances,  if  tetanus,  or  any 
other  alarming  constitutional  disturbance 
be  threatened,  the  ligature  should  be  im- 
mediately removed. 

Hennen  gives  a  most  interesting  account  of 
the  effects  of  ligatures  on  nerves,  in  the  case 
of  a  general  officer  who  suffered  amputation 
of  an  arm,  which  was  destroyed  by  a  bullet 
in  action.  After  the  occurrence  of  fever  and 
extensive  sloughing,  an  attempt  at  -clearing 
the  ligatures  was  attended  with  the  most  ex- 
cruciating pain.     "He  has,"  says  Dr.  Hen- 

1  Beclard,  apud  Descot,  Affections  locales 
des  Nerfs,  p.  41. 

2  Flaubert,  Memoire  sur  plusieurs  cas  de 
Luxation,  etc. ;  Re'pert.  gen.  d'Anat.  et  de 
Phys.  pathologiques,  1827,  vol.  iii.,  part  i., 
p.  102. 

3  Series  viii.,  No.  131. 
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nen,  "frequently,  after  the  smarting  of  dress- 
ing- was  over,  with  great  accuracy  pointed  out 
on  my  arm  the  course  of  the  internal  cuta- 
neous nerve,  as  the  site  of  his  ideal  pain ; 
often  he  has  described  that  of  the  external ; 
and  on  one  occasion  I,  with  utter  astonish- 
ment, had  the  general  neurology  of  my  arm 
and  lingers  traced  by  him.  Once  only  did  I 
ever  know  him  to  refer  his  pain  to  the  sen- 
sorium  itself.  On  that  occasion,  from  using 
an  artery  forceps  to  the  ligature,  on  which 
the  slide  moved  rather  stiffly,  I  exerted  a 
greater  force  than  I  intended.  He  convul- 
sively put  his  hand  to  his  head,  expressed  a 
sense  of  exquisite  pain  in  his  brain,  involun- 
tary tears  dropped  from  his  eyes,  a  paralytic 
contraction  momentarily  affected  his  mouth, 
an  universal  paleness  spread  over  the  uncov- 
ered part  of  his  body,  and  he  uttered  a  pierc- 
ing cry,  exclaiming  that  the  agony  of  his 
head  and  mouth  was  insufferable.  The  state 
of  collapse  was  so  great  that  I  was  obliged  to 
send  an  aid-de-camp  instantly  for  volatile 
alkali  and  a  glass  of  Madeira,  by  which  he 
was  soon  relieved ;  but  the  painful  sensation 
and  the  prostration  of  his  strength  continued 
through  the  day.1  «** 

Complete  division  of  nerves. — The  effects 
of  complete  division,  as  of  other  injuries, 
of  nerves,  vary  considerably  in  different 
individuals,  according  to  peculiarity"  of 
diathesis,  or  even  in  the  same  individual 
at  different  times,  according  to  the  state  of 
the  general  health,  and  other  accidental 
circumstances.  In  a  healthy  person,  when 
the  external  wound  heals  kindly  by  the  first 
intention,  no  remarkable  pain  or  unusual 
consequences  are  experienced.  Both  por- 
tions of  the  divided  nerve  retract  a  little, 
and  their  extremities,  especially  the  upper 
one,  enlarge  and  become  more  vascular, 
while  coagulable  lymph  exudes  around 
and  between  them.  In  a  short  time  this 
exudation  becomes  gradually  firmer,  and 
is  found  to  contain  cells  and  nuclei,  and 
then  fine  nerve-fibres,  which  proceed  from 
the  extremity  of  the  central  portion  of  the 
nerve  to  that  of  the  peripheral  portion, 
which,  on  being  separated  from  its  ner- 
vous centre,  undergoes  a  gradual  atrophy 
or  degeneration.  These  newly-formed 
fibres  are  finer  and  grayer  than  those  of 
the  central  portion  of  the  divided  nerve, 
and  it  is  not  till  after  a  period  of  some 
months,  that  they  become  fully  developed. 
In  the  mean  time  a  regeneration  of  fine 
fibres  is  going  on  in  the  peripheral  or 
atrophied  portion  of  the  nerve  ;  but  it  is 
a  long  time  before  these  fibres  acquire  the 
normal  size  and  appearance.  The  same 
kind  of  reparative  process  takes  place 
,  when  a  portion  of  a  nerve  has  been  ex- 
cised, only  it  occupies  a  longer  period.2 

1  Military  Surgery,  p.  191. 

2  The  process  by  which  divided  nerves  are 
reunited  has  been  recently  investigated  by  J. 
Miiller,  Strieker,  Steinriick,  NaSse,  Gunther, 


When  the  external  wound,  instead  of 
healing  kindly  by  the  first  intention,  be- 
comes irritable  and  inflamed,  the  ends  of 
the  divided  nerve  participate  in  the  in- 
flammation, and  give  rise  to  violent  pain, 
spasmodic  contraction  of  muscles,  and 
other  severe  symptoms.  This  is  what 
sometimes  occurs  after  amputation  when 
the  stump  inflames. 

Mr.  Langstaff  has  related  an  exceedingly 
interesting  and  instructive  case  of  this  de- 
scription.1 After  amputation  at  the  forearm 
in  a  female,  the  stump  did  not  unite  favora- 
bly, and  she  suffered  the  most  distressing 
agony,  which  so  affected  her  health  that  she 
became  extremely  nervous.  "There  was  a 
constant  state  of  convulsive  action  of  the 
muscles  of  the  stump.  Everything  that  could 
be  done  to  improve  her  health  and  relieve 
pain  was  fairly  tried  for  several  months,  with- 
out the  least  good  effect.  She  was  hysterical, 
and  the  paroxysms  were  frequent."  After 
the  stump  had  healed,  a  pulsation  almost 
aneurismal  could  be  felt  in  the  situation  of 
the  ulnar  and  radial  arteries.  Having  seen, 
in  several  cases,  symptoms  similar  to  those 
caused  by  the  extremities  of  the  nerves  be- 
coming ganglionic,  and  a  second  operation 
rendered  requisite,  Mr.  Langstaff  removed 
the  arm  above  the  elbow-joint,  and  previous 
to  securing  the  arteries,  drew  out  each  nerve 
to  the  extent  of  half  an  inch  from  the  surface 
of  the  stump,  and  cut  through  them  to  pre- 
vent their  interrupting  the  progress  of  cica- 
trization of  the  integumental  parts.  The  pa- 
tient was  relieved  of  all  her  painful  sensations, 
a  good  stump  was  made,  and  her  health  im- 
proved. On  examining  the  amputated  part, 
the  median,  radial,  and  ulnar  nerves  were 
found  remarkably  large.  The  extremities  of 
the  two  latter  were  greatly  increased  by  de- 
position of  organized  lymph. 

Sometimes,  after  the  complete  cicatriza- 
tion of  the  external  wound  by  which  a 
nerve  has  been  divided,  the  cicatrix  be- 
comes inflamed,  and  the  nerve  partici- 
pating in  the  inflammation  may  give  rise 
to  the  most  acute  pain,  particularly  when 
the  part  to  which  it  belongs  is  put  in  mo- 
tion. In  other  cases  one  or  both  endsrf  Hie 
divided  nerve  may  be  involved  in  the  cic- 
atrix, and  be  the  cause  of  the  most  severe 
suffering.  The  position  of  the  cicatrix  is 
sometimes  important,  as  when  it  happens 
to  cross  at  a  right  angle  the  tract  of  a 
large  nerve  which  is  so  related  to  it  as  in 
certain  positions  of  the.  limb  to  be  pressed 
against  it,  causing  pain  and  even  loss  of 
motion. 

Incomplete  division  of  nerves  is,  in  gen- 
eral, productive  of  much  severer  conse- 
quences than  when  the  division  is  com- 
plete.    If  nearly  the  whole  thickness  of 

Schiff,  and  especially  Vulpian.  (Physiologie 
generale  et  eomparee  du  Systemo  nerveux, 
douzieme  lecon.     18G6.) 

1  Medico-Chirurg.  Trans.,  vol.  xvi.,  p.  140- 
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the  nerve  be  divided,  the  free  portions 
will  retract  and  put  the  undivided  por- 
tion on  the  stretch  ;  hut  except  in  peculiar 
constitutions,  under  unfavorable  condi- 
tions, or  when  the  nerve  becomes  inflamed, 
this  tension  does  not  in  general  appear  to 

give  .rise  to  serious  results.  Sir  Astley 
!ooper,  in  removing  a  tumor,  cut  away 
two-thirds  of  the  thickness  of  the  median 
nerve.  Tingling  of  the  fingers,  with  some 
partial  numbness,  ensued,  hut  nothing 
more.1  But  partial  division  of  nerves 
occurring  in  persons  of  a  peculiarly  ner- 
vous, irritable,  or  hysterical  constitution, 
is  frequently  a  cause  of  the  most  distress- 
ing local  and  general  symptoms. 

"Punctures  made  with  different  kinds  of 
pointed  instruments  are  the  most  common 
instances  of  this  species  of  injury  to 
nerves.  The  first  symptom  which  en- 
sues is  generally  acute  pain  at  the  injured 
part,  coming  on  most  frequently  at  the 
time  of  the  accident,  and  darting  along 
the  course  of  the  nerves  either  towards 
their  peripheral  extremities  or  in  the  op- 
posite direction  towards  the  spinal  cord 
and  brain.  It  is  sometimes  periodical  in 
its  attacks,  and  attended  with  redness, 
tingling,  or  more  or  less  numbness  and 
swelling  of  the  part.  Contractions  of  the 
limb,  violent  spasms  or  tremors  of  the 
muscles,  trismus,  and  even  epileptiform 
convulsions,  are  not  uncommon,  and  in 
females  hysterical  excitement  is  a  fre- 
quent consequence.  After  a  time,  if  the 
symptoms  continue  severe,  the.  spirits 
become  depressed,  there  is  more  or  less 
prostration  of  strength,  and,  in  some 
cases,  delirium  and  coma  supervene. 
The  pain  is  often  reflected  on  to  other 
nerves  with  which  the  injured  nerve  is 
connected  only  through  the  nervous  cen- 
tres, and  this  sympathetic  influence  is 
sometimes  experienced  to  a  surprising 
and  terrible  extent. 

Mr.  Wardrop  has  related  the  case  of  a  wo- 
man who  pricked  the  forefinger  of  her  right 
hand,    near    the    joint,    with    a    gooseberry- 
thorn.     The  wound  was  immediately  followed 
by  great  pain,  swelling  and  redness,  which 
in  a  few  days  extended  along  the  forefinger 
and  adjoining  phalanx  of  the  middle  finger. 
At  the  end  of  three  months  the  pain   and 
swelling  disappeared,   except  from  the   two 
first  phalanges  of  the  wounded  finger,  which 
remained  extremely  painful.     The  patient's 
general  health  suffered  considerably,  and  she 
had  severe  nervous  paroxysms  two  or  three 
times  a  day,  during  which  the  pain  extended 
along  the  finger  to  the  back  of  the  hand,  and 
■  between  the  two  boms  of  the  forearm,  darted 
i  through  the  elbow-joint,  and  up  the  hack  of 
ii  the  arm  to  the  neck  and  head,  producing  a 
sensation  at  the  roots  of  the  hairs  as  if  they 
i  had  become  erect.     To  these  symptoms  suc- 

1  Lectures,  by  Tyrrell,  vol.  iih,  p.  171. 


ceeded  dimness  of  sight,  and  subsequently 
the  pain  extended  to  the  stomach,  producing 
nausea  and  vomiting.  She  had  constantly 
the  feeling  of  a  lump  in  her  stomach,  and 
vomited  after  taking  food  or  drink.  At  the 
end  of  seven  months  three  incisions  were 
made  at  the  point  of  the  finger,  but  they 
gave  her  no  relief.  She  was  afterwards  com- 
pletely cured  by  amputation  of  the  finger.1 

A  case  in  which  the  most  violent  effects 
arose  from  the  puncture  of  a  nerve  during 
the  operation  of  bleeding,  was  related  to  Mr. 
Swan  by  Dr.  Wilson,  of  Grantham.  The  pa- 
tient, who  was  a  woman,  had  been  bled  by  a 
gardener.  On  the  second  day  she  fell  into 
strong  convulsions,  and  some  time  after  be- 
came comatose.  The  median  vein  in  which 
she  was  bled  had  not  healed,  and  was  some- 
what inflamed.  An  incision  was  made  just 
above  the  orifice  of  the  vein,  when  the  patient 
immediately  cried  out,  "  I  am  well ;  I  can  stir 
my  arm." 

Even  fatal  effects  occasionally  follow  the 
puncture  of  a  nerve  during  the  operation  of 
bleeding.  Such  a  case  is  recorded  by  Bone- 
tus.2 

Incised  wounds  of  nerves  are  frequently 
the  cause  of  the  same  kind  of  symptoms 
as  those  produced  by  puncture. 

Hamilton  relates  the  interesting  case  of  a 
girl,  aged  seventeen,  and  of  nervous  tempera- 
ment, who,  while  cutting  bread,  wounded 
the  septum  between  the  thumb  and  forefinger 
of  the  left  hand.  The  pain  from  the  first  was 
very  severe,  became  still  more  so,  and  ex- 
tended to  the  thumb,  forefinger,  back  of  the 
hand,  up  the  forearm,  inside  of  the  arm  to 
the  axilla,  shoulder,  and  side  of  the  neck. 
These  and  other  symptoms  continued  for 
nearly  three  months  after  the  external  wound 
had  healed,  when  she  got  a  fright  in  the 
street,  and  fell  into  an  hysterical  fit.  After 
two  days  of  hysterical  symptoms,  all  pain 
and  swelling  left  the  arm  and  never  re- 
turned.3 

This  interesting  case  is  a  good  illustra- 
tion of  the  remarkable  influence  of  hys- 
teria in  aggravating  the  effects  of  local 
injuries,  and  affords  an  example  of  the 
singular  manner  in  which  these  effects 
are  removed  by  sudden  emotions  of  the 
mind.  Sir  B.  Brodie,  who  paid  so  much 
attention  to  this  important  subject,4  justly 
observes,  that  when  the  patients  are  sub- 
ject to  hysterical  paroxysms,  sometimes 
the  paroxysms  cease  on  the  appearance 
of  the  local  symptoms,  and  sometimes,  on 
the  contrary,  a  recurrence  of  the  former 

1  Medico-Chirurg.  Trans.,  vol.  viii.,  p.  246. 
Sir  B.  Brodie  has  described  a  case  of  the  same 
kind,  occurring  in  a  young  lady  eleven  or 
twelve  years  of  age  (Works,  vol.  iii.,  p.  170). 

2  Sepulchretum,  torn.  ii. 

3  Dub.  Med.  Journ.,  vol.  xihY,  case  iii.,  p. 
42. 

*  On  Local  Nervous  Affections,  and  Local 
Hysterical  Affections,  Works,  vol.  iii. 
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is  followed  by  an  abatement  of  the  latter, 
or  by  complete  recovery  from  them. 

He  mentions  the  case  of  a  young  lady,  who, 
having  long  suffered  from  hysterical  neural- 
gia of  the  hip-joint  and  thigh,  was  entirely 
cured  of  all  her  symptoms  on  being  thrown 
from  a  donkey. 

I  knew  the  case  of  a  girl  who,  while  suffer- 
ing from  complete  hysterical  paraplegia, 
jumped  up  in  a  fright,  on  seeing  a  mouse  run 
across  the  room,  and  was  cured  from  that 
moment. 

For  an  important  case  of  incised  injury  of 
nerves  of  which  the  following  is  the  substance, 
we  are  again  indebted  to  Mr.  Wardrop.1  A 
young  gentleman  cut  the  distal  phalanx  of 
the  left  thumb  obliquely  across  the  radial 
side  with  a  gun-flint.  The  wound  readily 
healed,  but  on  the  patient  living  freely,  in  a 
few  days  the  thumb  became  painful,  and  al- 
though no  change  in  its  appearance  could  be 
perceived,  and  the  cicatrix  seemed  perfectly 
natural,  the  pain  extended  to  the  forefinger, 
the  radial  side  of  the  middle  finger,  and  up 
the  arm  as  far  as  the  neck  and  side.  The 
pulse  was  frequent  and  tense,  the  face  flushed, 
and  the  tongue  white  and  frothy.  Copious 
general  bleeding  gave  almost  immediate  relief. 
The  symptoms,  however,  returned  and  yielded 
to  another  bleeding,  with  copious  purging. 
The  paroxysms  of  pain  were  several  times 
distinctly  produced  by  mental  excitement, 
and  on  some  occasions  were  brought  on  by 
taking  even  a  small  portion  of  animal  food. 
The  wounded  thumb,  which  was  at  all  times 
painful  and  extremely  tender  to  the  touch, 
was  sometimes  seized  with  paroxysms  of  ago- 
nizing pain,  which  was  no  longer  confined  to 
those  fingers  supplied  by  the  radial  nerve, 
but  extended  over  the  whole  hand,  arm,  neck, 
and  even  down  the  back.  Mr.  Wardrop  di- 
vided the  injured  nerve,  with  complete  abate- 
ment of  all  the  symptoms.  The  success, 
however,  was  not  permanent,  for  during  sev- 
eral weeks  after  the  operation,  whenever  he 
took  food  of  difficult  digestion,  when  purga- 
tives did  not  readily  operate,  or  when  his  mind 
was  at  all  excited,  the  pain  attacked  his  hand 
and  arm,  sometimes  severely.  After  that  time 
he  completely  recovered.  The  point  of  the 
thumb,  however,  always  remained  numb ; 
but  whenever  the  patient's  stomach  was  dis- 
ordered, he  felt  pain  in  the  thumb. 

This  interesting  case  has  several  points 
worthy  of  particular  observation.  It  af- 
fords a  good  exnmple  of  acute  inflamma- 
tion excited  in  a  recently  injured  nerve 
by  a  too  early  use  of  the  part  which  it 
supplies,  by  an  incautious  mode  of  living, 
or  by  mental  excitement.  We  also  see 
not  only  that  the  pain— or  rather  the  irri- 
tation exciting  the  pain— was  reflected 
from  the.  injured  nerve  to  other  and  even 
distant  nerves  with  which  it  is  connected 
only  through  the  medium  of  the  nervous 
centres,  but  that  even  after  the  connec- 

1  Med.-Chir.  Trans.,  vol.  xii.,  p.  205. 


tion  of  the  injured  portion  of  the  nerve 
with  its  nervous  centres  had  been  inter- 
rupted, pain  was  still  excited  in  the  other 
nerves  by  accidental  causes.  Indeed,  in 
very  severe  or  long-standing  cases  of  trau- 
matic neuralgia,  there  is  reason  to  believe 
that  the  nervous  centres  in  which  the  in- 
jured nerves  are  implanted,  are  some- 
times secondarily  and  permanently  de- 
ranged or  diseased,  and  in  this  way 
become  the  source  not  only  of  neuralgia, 
but  even  of  paralysis  in  other  and  distant 
parts.  Among  other  cases  that  might  be 
mentioned,  one  important  case  of  com- 
plete division  of  a  nerve,  recorded  by  Mr. 
Swan,  appears  to  be  of  this  nature. 

A  young  lady,  aged  twenty-three,  on  De- 
cember 20,  1822,  wounded  the  ulnar  side  of 
the  second  finger  of  the  left  hand,  near  the 
middle  of  the  second  phalanx,  while  cutting 
an  orange.  The  pain  extended  to  the-centre 
of  the  left  breast,  and  up  the  left  side  of  the 
neck  to  the  face,  along  the  branches  of  the 
facial  portion  of  the  seventh(?)  nerve.  On 
the  sixth  day  after  the  accident  the  wound 
had  entirely  healed,  but  was  extremely  ten- 
der. The  pain  was  excruciating  when  she 
attempted  to  move  the  arm  with  the  hand  in 
a  state  of  pronation.  Whenever  she  read, 
pain  was  produced  in  the  superciliary  nerves 
of  the  left  side,  after  about  five  minutes.  As 
the  patient's  health  was  suffering,  on  January 
11,  1823,  Mr.  Swan  divided  the  digital  nerve 
near  the  middle  of  the  first  phalanx.  She 
was  immediately  and  completely  relieved,  and 
could  move  her  arm  in  any  direction  without 
pain  ;  but,  as  the  effects  of  the  operation  was 
not  permanent,  on  March  5  the  finger  was 
amputated  at  the  joint  between  the  metacarpal 
bone  and  the  first  phalanx,  and  on  examin- 
ing it  at  the  original  wound,  a  small  fibril  of 
the  digital  nerve  was  found  divided  ;  the  end 
of  this  next  the  tip  was  found  incorporated 
with  the  cicatrix  ;  the  other  was  formed  into 
a  small  bulb.  At  the  place  of  the  division 
of  the  nerve  at  the  first  operation,  both  its 
extremities  were  incorporated  with  the  cica- 
trix, as  were  those  of  the  dorsal  branch,  which 
had  also  been  divided.  Although  her  local 
and  general  symptoms  were  much  relieved  by 
the  operation,  she  continued  to  feel  pain  in 
the  hand,  arm,  neck,  and  face,  and,  about 
four  months  later  (in  July),  she  began  to 
complain  of  her  spine.  About  the  end  of 
November  she  complained  very  much  of  pain 
in  her  back,  with  tingling  in  her  arms,  and 
a  difficulty  of  supporting  herself  erect.  Per- 
cussion along  the  spine  produced  uneasiness 
in  every  part,  and  much  pain  about  the  lower 
dorsal  vertebra?.  Some  time  after,  she  was 
seized  with  violent  pain  in  the  left  knee, 
which  lasted  for  two  or  three  days.  Pressure 
on  each  side  of  the  spinous  processes  of  sev- 
eral of  the  vertebra?  produced  pain,  and  per- 
cussion with  a  key  made  it  very  severe.  She 
had  difficulty  in  voiding  her  urine.  In  Octo- 
ber, 1824,  she  complained  of  numbness  and 
loss  of  sensation  in  the  left  hip  and  shoulder, 
and  of  pain  at  the  back  of  the  neck,  with  a 
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feeling  as  if  the  neck  could  not  support  the 
head.  At  the  latter  end  of  the  year  1825  and 
beginning  of  lS2(i,  she  was  affected  hy  dizzi- 
ness, in  fits  of  which  she  fell  down,  but  never 
entirely  lost  her  consciousness.  Her  left  arm 
and  leg  were  weaker  than  the  right.  When 
the  membrane  lining  the  left  external  audi- 
tory meatus  was  touched,  cough  was  pro- 
duced. Up  to  March,  1829,  she  had  varying 
degrees  of  pain  and  weakness,  soreness  in 
the  throat,  with  an  appearance  of  venous 
congestion  and  disorder  of  the  digestive  or- 
gans, with  great  tenderness  in  a  spot  about 
the  size  of  half-a-crown  at  the  pit  of  the 
stomach.  She  had  also  some  pain  and  swell- 
ing about  the  uterus  and  vagina.  When 
sleeping  on  her  left  side  she  very  frequently 
awoke  with  pain  in  the  amputated  finger. 
Tic  douloureux  was  brought  on  by  either  ex- 
citing or  depressing  emotions,  by  exposure  to 
strong  light,  and  by  fits  of  sneezing,  with 
which  she  was  frequently  troubled.  When 
Mr.  Swan  last  saw  her,  on  October  30,  1833, 
she  was  nearly  in  the  same  state  as  she  had 
been  in  for  a  long  time  ;  but  we  are  left  in 
ignorance  of  the  subsequent  course  of  the 
disease.  The  patient's  father  had  a  paralytic 
attack.1 

Here,  then,  we  have  an  instance  of  very 
extensive  neuralgia,  of  incomplete  but 
extensive  parahysis,  and  other  severe 
symptoms,  extending  through  a  period  of 
ten  years,  as  the  effects  of  simple  division 
of  a  ner^e  of  one  of  the  fingers.  That 
these  morbid  symptoms  arose  out  of  some 
peculiarity  of  constitution,  there  can  be 
no  doubt ;  and  it  seems  highly  probable 
that  this  peculiarity  was  of  an  hysterical 
character. 

Foreign  bodies  imbedded  in  a  nerve  or 
pressing  against  it  are  often  the  exciting 
cause  of  violent  pains  and  other  S3'mp- 
toms  similar  to  those  which  result  from 
wounds. 

Jeffries  relates  the  case  of  %  girl -who  suf- 
fered from  violent  and  almost  continual  neu- 
ralgia of  the  face  for  fourteen  years.  A  hard, 
pointed  substance  was  felt  under -the  skin  of 
the  right  cheek,  and  at  this  point  the  slightest 
touch  brought  on  an  attack  of  pain.  .An  in- 
cision was  made,  and  a  triangular  piece  of  a 
china  cup  removed,  with  complete  cessation 
of  the  neuralgia. 

One  of  the  most  interesting  and  remarkable 
cases  of  this  description  is  related  by  Den- 
mark.2 A  young  soldier  was  wounded  by  a 
musket-ball,  which  entered  the  triceps  ex- 
tensor cubiti,  about  one  inch  and  a  half  above 
the  inner  condyle  of  the  os  humeri,  grazing 
the  inner  side  of  that  bone,  and  passed  ob- 
liquely downward  through  the  brachialis  in- 

1  Swan,  Diseases,  etc.,  of  Nerves,  2d  edit., 
p.  129.  Of  this  remarkable  case  I  have  given 
the  briefest  possible  abstract  of  the  most 
salient  and  important  points,  but  the  details, 
which  are  very  full,  deserve  attention. 

2  Med.-Chirurg.  Trans.,  vol.  iv.,  p.  48. 


ternus,  and  out  anteriorly  through  the  bend 
of  the  arm.  The  wound  soon  healed  without 
exciting  any  particular  morbid  symptoms. 
The  man  was  subsequently  admitted  into 
Haslar  Hospital,  with  excessive  pain,  fright- 
ful dreams,  and  startings.  The  forearm  was 
always  bent  and  in  the  supine  posture.  A 
small  tumor  could  be  felt  in  the  site  of  the 
wound  on  the  anterior  part  of  the  arm,  which 
he  could  not  bear  to  be  touched.  The  pain 
began  at  the  extremities  of  the  thumb  and 
all  the  fingers  except  the  little  one,  and  ex- 
tended up  the  arm  to  the  part  wounded.  It 
was  a  burning  pain,  and  so  violent  as  to 
cause  a  continual  perspiration  from  the  face. 
Neither  opium  nor  any  other  means  employed 
assuaged  his  intense  sufferings.  At  his  own 
request,  the  arm  was  amputated,  with  imme- 
diate relief,  and  he  was  discharged  cured  in 
three  weeks.  On  examining  the  amputated 
arm,  the  radial  nerve  seemed  to  be  blended 
with,  and  intimately  attached  to,  the  wounded 
parts  for  the  space  of  an  inch.  It  had  itself 
been  wounded,  and,  at  the  place  of  the  in- 
jury, was  thickened  to  twice  its  natural 
diameter,  and  seemed  as  if  contracted  in  its 
length.  On  further  examination,  Dr.  Den- 
mark was  surprised  to  find,  on  dividing  the 
fibres  on  the  posterior  part  of  the  wounded 
nerve,  that  there  was  a  small  portion  of  the 
ball  firmly  imbedded  in  it,  which  had  been 
driven  off  by  grazing  the  bone. 

Treatment  of  injuries  of  nerves. — "When 
an  incised  or  other  open  wound  is  accom- 
panied and  followed  by  very  acute  pain, 
by  more  or  less  numbness,  and  by  partial 
or  complete  loss  of  sensation  and  motion 
in  the  part  beyond  the  wound,  we  may 
conclude  that  a  nerve  has  been  either  in- 
jured or  divided.  Under  these  circum- 
stances it  is  of  primary  importance  to  re- 
move all  dirt  or  other  foreign  bodies  that 
may  be  present,  to  promote  healing  by  the 
first  intention,  and  to  enjoin  perfect  rest. 
If  these  precautions  are  not  adopted,  and 
the  external  wound  inflames,  the  nerve  is 
liable  to  participate  in  the  inflammation, 
and  may  then  become  the  source  of  the 
violent  and  distressing  symptoms  already 
described.  When  this  is  the  case  it  may 
be  necessary  to  apply  leeches  to  the  neigh- 
borhood of  the  wound,  to  use  either  cold 
lotions  or  warm  fomentations  of  poppies, 
and  poultices,  and  to  act  briskly  on  the 
bowels  by  means  of  purgatives.  When 
the  inflammatory  symptoms  run  high  and 
the  constitutional  disturbance  is  consider- 
able, I  have  seen  the  most  decided  benefit 
derived  from  a  combination  of  tartarized 
antimony,  opium,  and  hyoscyamus,  given 
at  short  intervals,  the  antimony  being  in 
sufficient  quantity  to  keep  up  a  state  of 
great  nausea. 

In  some  cases,  after  all  inflammatory 
action  has  subsided  and  the  external 
wound  has  completely  healed,  painful  and 
distressing  symptoms  may  still  persist  at 
intervals  for  a  very  considerable  period  ; 
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and  in  other  cases  where  the  external 
wound  has  healed  at  once  in  the  kindliest 
manner  by  the  first  intention,  similar 
symptoms  ma}r  supervene.  Most  of  these 
latter  cases  are  females  of  a  more  or  less 
hysterical  constitution.  But,  as  we  have 
already  seen,  there  are  other  causes  be- 
sides hysteria,  such  as  pressure,  dragging, 
or  inflammation  of  a  cicatrix ;  a  prema- 
ture use  of  the  limb — that  is,  before  the 
nerve  is  sufficiently  repaired  or  united  ; 
and  while  the  nerve  is  in  this  state,  it  is 
in  some  cases  very  susceptible  of  irri- 
tation by  errors  in  diet,  intemperate 
habits,  mental  emotions  and  influences  of 
the  most  trivial  nature.  One  part  of  the 
treatment  will  of  course  consist  in  avoid- 
ing or  removing  the  exciting  cause,  if 
this  can  be  ascertained.  When  the  cica- 
trix presses  on  the  nerve,  active  frictions 
with  moderate  exercise  of  the  part  will 
relieve  the  pain.  If  it  be  simply  painful 
or  tender,  the  application  of  belladonna 
will  frequently  allay  the  irritation  ;  or  if 
it  appears  to  be  inflamed,  the  removal 
of  a  little  blood  by  means  of  two  or  three 
leeches  may  be  necessary.  If  pain  and 
tenderness  be  experienced  in  the  course 
of  the  nerve,  repeated  leeching,  or  blister- 
ing, and  sometimes  actual  cautery  will  af- 
ford relief.  In  cases  of  that  intense  turn- 
ing pain  which  is  sometimes  so  agonizing 
in  nerve-wounds,  there  is  no  treatment  so 
successful  as  repeated  blistering.  The 
painful  state  of  the  parts  to  which  the 
wounded  nerve  is  distributed  may  be 
treated  by  the  local  application  of  ano- 
dynes, such  as  chloroform,  aconite,  opium, 
and  belladonna  ;  and  the  most  effectual 
mode  of  using  the  two  latter  substances 
is  by  subcutaneous  injection.  Mr.  Pear- 
son1 has  recorded  a  very  remarkable  case 
of  neuralgia,  which,  after  resisting  every 
kind  of  treatment,  yielded  at  length  to 
the  application  of  a  stimulating  embroca- 
tion that  was  rubbed  into  the  part  for  ten 
minutes  twice  or  three  times  a  day.2 

In  some  instances  when  every  other 
remedy  has  failed,  the  happiest  effects 
have  resulted  from  the  use  of  mercury  ex- 
hibited for  a  period  sufficiently  long  to 
affect  the  gums.  Mr.  Hamilton  has  re- 
corded two  cases  of  this  description.3  In 
many  instances,  however,  in  which  this 
remedy  has  been  employed,  it  has  com- 
pletely failed. 

In  extreme  cases,  when  all  other  re- 
sources are  exhausted,  it  becomes  a  ques- 
tion whether  the  nerve  should  be  divided 
or  a  portion  of  it  excised,  or  whether 
the  member  which  it  supplies  should  be 

1  Medico-Chirurg.  Trans.,  vol.  viii.,  p.  252. 

2  ty  01.  olivre,  §ijss  ;  terebinth.,  §jss  ;  acid, 
sulph.,  3JSS«  M. 

3  Dublin  Medical  Journal,  vol.  xiii.,  pp.  41, 

48. 


amputated.  If  the  constitutional  dis- 
turbance be  of  an  alarming  character, 
there  should  be  no  hesitation  in  at  once 
dividing  the  nerve,  or  excising  a  small 
portion ;  for  these  operations  have  been 
frequently  followed  by  an  immediate  ar- 
rest of  all  the  symptoms,  as  in  Dr.  "Wil- 
son's case  already  mentioned.1 

In  a  case  of  contused  thumb  followed  by 
violent  symptoms,  Sir  Astley  Cooper  removed 
five-eighths  of  an  inch  of  the  radial  nerve 
with  complete  success. — Mr.  Sherwin  relates 
the  case  of  a  servant-maid  who  suffered  from 
the  most  alarming  symptoms  after  the  opera- 
tion of  venesection.  At  the  end  of  a  fortnight 
she  was  cured  by  a  deep  incision  above  the 
cicatrix.2 — A  similar  case  with  the  same  result 
is  recorded  by  Dr.  Watson.3  Mr.  Earle  ex- 
cised about  half  an  inch  of  the  radial  nerve 
for  punctured  wound  of  the  thumb  followed 
by  pain,  spasm,  temporary  trismus,  etc., 
which  had  lasted  for  two  months.  The  pa- 
tient was  soon  relieved,  and  after  some  months 
completely  cured. 

In  many  instances  in  which  division  of  the 
nerve  has  failed,  amputation  has  been  per- 
formed with  complete  success,  as  in  the  case 
of  Mr.  Wardrop.4  A  still  more  decided  ex- 
ample is  recorded  by  Mr.  George  Bell.5  A 
lady,  twenty-six  years  of  age,  while  cutting 
a  loaf  of  bread,  injured  the  nerve  of  the 
thumb  on  the  radial  side.  The  wound  healed 
kindly,  but  was  followed  by  excruciating  pain 
and  other  violent  symptoms.  Two  years 
after,  on  two  different  occasions,  an  incision 
was  made  through  the  soft  parts  to  the  bone, 
in  the  neighborhood  of  the  wound,  but  with 
only  temporary  relief.  Mr.  Bell  removed  the 
thumb  at  the  second  joint,  and  in  five  or  six 
weeks  she  was  restored  to  perfect  health. 

However,  in  some  cases,  especially  of 
females  of  marked  hysterical  constitu- 
tion, neither  the  division  of  nerves  nor 
amputation  is  of  any  permanent  benefit ; 
while  in  others  which  have  resisted  every 
kind  of  treatment  except  by  operation,  a 
spontaneous  cure  has  occasionally  been 
e dec ted. 

When  nerves  have  been  contused  or 
compressed,  without  becoming  inflamed, 
the  best  kind  of  treatment  consists  of  the 
repeated  use  of  exceedingly  hot  fomenta- 
tions, frictions  with  stimulating  embro- 
cations, and  faradization.  But  if  ten- 
derness and  pain  be  felt  in  the  course  of 
the  injured  portion  of  the  nerve,  it  will 
be  necessary  to  appry  leechfs,  cold  lo- 
tions, and  blisters,  and  to  insist  on  per- 
fect rest. 

[The  treatment  of  injuries  of  nerves 
includes  the  measures  necessary  for  the 
relief  of  the  nerve  injured,  and  the  im- 

>  See  p.  411. 

2  Duncan's  Medical  Commentaries,  vol.  iv. 

8  Medical  Communications,  vol.  ii.,  p.  251. 

4  See  p.  411. 
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mediate  .and  remote  consequences  of  the 
injury.  For  the  inflammatory  action,  in- 
volving nerves,  there  is  no  treatment 
more  effective  than  the  hypodermatic  in- 
jection of  morphia  and  atropia,  or  the 
stomachal  administration  of  quinia  and 
morphia.  If  the  febrile  reaction  is  at  all 
pronounced,  tincture  of  aconite  may  be 
administered  with  advantage.  Blister- 
ing along  the  trajectory  of  the  nerve,  and 
the  application  of  morphia  to  the  blis- 
tered surface,  is  highly  serviceable  after 
the  more  acute  symptoms  have  subsided. 
To  these  remedies  may  be  added  inunc- 
tions of  oleate  of  mercury  and  morphia, 
ointment  of  aconitia,  etc.  There  can 
now  be  no  possible  doubt  in  regard  to 
the  power  of  galvanism  to  relieve  pain, 
to  lessen  inflammatory  action,  and  to 
cause  absorption  of  the  products  of  in- 
flammation, in  parts  superficially  placed. 
In  cases  of  nerve-inflammation,  so  situ- 
ated as  to  be  readily  reached  by  the  cur- 
rent, the  pain  and  spasm  are  relieved  by 
descending  stabile  applications  of  mode- 
rate current-strength  in  recent  cases,  and 
of  strong  currents  in  old  cases.  Even 
more  important  are  the  applications  of 
electricity  in  the  treatment  of  the  degen- 
erative changes  occurring  in  muscles  in 
cases  of  disease  of  motor  nerves.  For 
the  condition  of  spasm  arid  rigidity  of 
muscles,  the  continuous,  or  descending 
stabile  current,  for  wasting  and  para- 
lysis, the  interrupted  galvanic  or  faradic 
currents  are  required.  For  the  condition 
known  as  the  "  reactions  of  degenera- 
tion" the  form  of  current  used  is  deter- 
mined by  the  power  of  response  possessed 
by  the  muscles.] 

Neuralgia. 

It  has  been  already  seen  that  a  large 
proportion  of  neuralgic  cases  are  due  to 
traumatic  irritation  or  inflammation ; 
that  some  are  the  result  of  idiopathic  in- 
flammation, in  either  an  acute-or  chronic 
form  ;  that  others  are  the  consequence  of 
ulceration  ;  of  compression  and  irritation 
caused  by  aneurisms,  by  enlarged  glands, 
by  tumors,  etc.,  either  in  the  neighbor- 
hood of  nerves  or  in  their  substance. 
Moreover,  neuralgia  of  the  trifacial 
nerve  has  in  some  cases  been  found  to 
depend  on  disease  of  the  bones  of  the 
head  and  face.  In  the  case  of  the  late 
Dr.  Pemberton,  the  frontal  bone  was  thick- 
ened, and  in  the  falx  cerebri  there  was 
an  osseous  concretion.1  Sir  H.  Halford 
found  hypertrophy  and  other  morbid 
states  of  the  cranial  and  facial  bones, 

'  Travers,  A  Further  Inquiry  concerning 
Constitutional  Irritation,  and  the  Pathology  of 
the  Nervous  System,  p.  351.     1835. 


such  as  exfoliations  of  the  antrum,  con- 
siderable thickening  of  the  frontal,  eth- 
moid, and  sphenoid  bones.  Dr.  Bright 
relates  an  interesting  case  of  facial  neu- 
ralgia in  which  he  found  fungoid  tumors 
of  the  brain  and  disease  of  the  cranial 
bones.1  In  some  instances  the  disease  of 
the  bone  is  the  result  of  syphilis,  which 
also  attacks  the  nerves  themselves,  not 
only  in  the  head  but  in  all  other  parts  of 
the  body. 

Many  cases  of  neuralgia  have  a  gouty 
or  rheumatic  origin  ;  but  there  are  others 
that  do  not  depend  on  any  of  the  causes 
above  mentioned,  and  in  which,  when 
there  has  been  an  opportunity  of  post- 
mortem examination,  no  appreciable  al- 
teration has  been  discovered  in  the 
nerves.  Yet  that  some  peculiar,  but 
perhaps  only  periodical,  change  takes 
place  in  the  tissue  either  of  the  nerve 
itself  or  of  the  nervous  centre  from  which 
it  arises,  there  can  be  no  question  ;  for 
to  speak  of  functional  disorder  without 
some  material  change,  is  to  speak  of  an 
effect  without  a  cause.  In  some  in- 
stances, the  exciting  cause  appears  to  act 
directly  and  immediately  on  the  nerve- 
tissue,  as  in  cases  of  neuralgia  resulting 
from  atmospheric  changes,  particularly 
from  electric  states  of  the  atmosphere. 
In  other  instances,  the  effect  may  be  pro- 
duced through  the  medium  of  the  circula- 
tion, by  malaria  and  blood-poisoning  of 
different  kinds.  Anaemia,  again,  espe- 
cially in  females,  is  among  the  most  com- 
mon causes  of  neuralgia ;  as  is  also  hys- 
teria, even  when  unattended  by  anaemia. 
Disorders  of  digestion,  constipation,  the 
sudden  suppression  of  secretions,  or  of 
habitual  hemorrhages,  such  as  hemor- 
rhoids, the  catamenia,  etc.,  may  all  be 
productive  of  neuralgia  in  persons  already 
predisposed. 

The  points  of  diagnosis  betwen  this 
form  of  neuralgia  and  that  which  arises 
from  neuritis  or  inflammation  of  nerves, 
are  very  important,  because  the  treatment 
required  is  very  different  in  the  two  kinds 
of  cases.  In  non-inflammatory  neuralgia, 
although  the  pain  may  be  excited  or  ag- 
gravated by  the  slightest  touch,  it  is  gen- 
erally relieved  by  firm  pressure,  which  is 
not  the  case  in  neuritis.  Moreover,  the 
pain  is  always  interrupted  by  remissions 
of  variable  length  in  different  cases,  and 
is  extremely  varied  in  its  character.  It 
begins  and  ceases  suddenly,  and  is  apt  to 
shift  from  one  branch  of  a  nerve  to  an- 
other, with  a  rapidity  and  intensity  which 
are  never  experienced  in  neuritis.  Anti- 
phlogistic treatment,  which  relieves  the 
latter,  frequently  aggravates  non-inflam- 
matory neuralgia. 

1  Reports  of  Medical  Cases,  p.  506. 
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Nutritive  and  other  Changes  re- 
sulting from  Injuries  and  Dis- 
eases OF  NERArES. 

(1)  Changes  clue  to  Injuries  of  Nerves. 

In  the  earlier  part  of  the  present  cen- 
tury a  few  observers  occasionally  and  in- 
cidentally noticed  the  morbid  effects  of 
injuries  of  nerves  on  the  nutrition  of  cer- 
tain tissues  ;  but  it  is  only  within  the  last 
ten  or  twelve  years  that  the  subject  has 
been  systematically  studied.  These  lesions 
of  nutrition  consist  chiefly  of, — 

(a)  Diminution  of  temperature  in  the 
parts  to  which  the  injured  nerve  is  dis- 
tributed. 

(&)  Cutaneous  eruptions,  ulcerations, 
and  alterations  in  the  color  and  texture 
of  the  skin,  and  its  appendages. 

(c)  Increase  or  diminution,  and  altera- 
tions in  the  quality,  of  its  secretions. 

(d)  Periodical  swelling  of  joints  and 
other  parts  of  a  member. 

(e)  Atrophy  and  contractions  ofmus- 
cles  supplied  by  the  injured  nerve,  with 
distortion  and  stiffness  of  joints. 

(a)  The  effect  of  injuries  of  nerves 
and  of  nerve-centres  on  the  temperature 
of  paralyzed  parts  was  well  investigated 
in  the  early  part  of  this  century  by  seve- 
ral English  observers,  particularly  by 
Earle  and  Yelloly. 

Earle  excised  a  portion  of  the  ulnar  nerve 
of  a  girl  for  severe  neuralgia,  and  five  years 
after  he  found  the  temperature  of  the  para- 
lyzed parts  decidedly  diminished.  He  also 
found  that  they  were  unable  to  resist  the  in- 
jurious effects  of  cold.  Frosty  weather  pro- 
duced blistering  and  ulceration  of  the  little 
finger.1 — Yelloly  mentions  a  case  of  anaesthe- 
sia, in  which  similar  effects  were  produced 
by  warmth.2 

Mr.  Jonathan  Hutchinson,  in  a  valu- 
able and  interesting  article  on  "■Injuries 
to  Nerve-trunks,"3  observes  that  the 
parts  paralyzed  by  division  of  the  nerve 
which  supplied  them,  could  never,  even 
in  the  warmest  temperature,  be  raised  to 
that  of  adjacent,  unparalyzed  parts. 
"  Nor  does  even  the  existence  of  active 
inflammation  raise  the  part  to  the  nor- 
mal standard,  although  it  much  increases 
it."  "It  would  appear,  therefore,  that 
while  a  paralyzed  part  can  be  cooled  to 
almost,  any  extent,  it  cannot  be  raised  by 
artificial  heat  beyond  a  certain  point,  and 
that  point  much  below  the  maximum  of 
its  uninjured  counterpart." 

(b)  Romberg,  more  than  thirty  years 
ago,  very  clearly  described  some  of  the 

1  Med.-Cbir.  Trans.,  vol.  vii.,  p.  175. 

*  Ibid.,  vol.  iii.,  p.  00. 

3  London  Hospital  Reports,  vol;  iii.,  p.  321. 


most  important  nutritive  changes  that  the 
skin  and  its  appendages  undergo,  when 
deprived  of  the  proper  supply  of  nerve- 
intluence.  There  is  found,  he  observes, 
an  increased  branny  or  scaly  desquama- 
tion of  the  epidermis,  accompanied  by  an 
absence  of  transpiration.  The  nails  curve 
in,  they  become  rough  and  rasped,  and 
fall  off.  °°     ' 

He  mentions  a  case  of  Dieffenbach's,  in  which 
there  had  been  violent  pain  for  ten  years  in 
the  right  foot.  On  the  outer  and  posterior 
side  of  the  thigh,  near  its  middle,  there  was  a 
tumor  about  five  inches  in  circumference, 
which  was  also  painful,  and,  when  pressed, 
augmented  the  pain  in  the  foot.  The  tumor 
was  removed  in  1836,  and  Romberg  saw  the 
patient  two  weeks  after.  There  was  complete 
anaesthesia  in  the  parts  supplied  by  the  pero- 
neus  and  tibialis  nerves.  The  muscles  of  the 
leg  and  foot  were  paralyzed.  Ulceration  ap- 
peared early  in  the  heel.  Soon  after,  the 
nails  exfoliated.  At  the  end  of  three  years, 
Romberg  saw  the  patient  again.  She  rested 
on  the  external  edge  of  the  right  foot,  which 
thus  presented  the  appearance  of  varus. 
Further  ulceration  ensued,  with  necrosed 
bone,  and  desquamation  of  the  epidermis, 
like  psoriasis,  the  color  of  the  skin  being  dark 
red  and  shining.1 — Hamilton  relates  a  case  of 
Mr.  Crampton's,  in  which  puncture  of  the 
musculo-cutaneous  nerve  during  the  opera- 
tion of  bloodletting,  was  followed  by  the  most 
severe  neuralgia  and  other  symptoms,  and 
the  wounded  arm  became  covered  with  hair.2 — 
Larrey  mentions  the  case  of  a  soldier  who  re- 
ceived a  kick  from  a  horse  over  the  right  eye- 
brow. The  frontal  sinus  was  fractured,  and 
after  some  days,  cutaneous  hyperesthesia 
and  tetanic  symptoms  of  the  same  side  super- 
vened. To  Larrey's  great  surprise,  the  hair 
and  moustaches  of  the  injured  side  bristled 
up  and  became  exquisitely  tender  to  the 
slightest  touch.  About  a  year  later  the  nails 
became  ragged  and  rough,  and  fell  off.3 — Simi- 
lar effects  were  observed  by  Bellengeri  from  a 
contused  wound  above  the  supra-orbital  fora- 
men. The  hair  on  the  injured  side  not  only 
became  stiffer,  but  grew  with  much  greater 
rapidity.4 — Pouteau  records  a  remarkably 
interesting  case,  with  symptoms  similar  to 
those  of  Larrey  and  Bellengeri,  and  resulting 
from  a  contused  wound  of  the  supra-orbital 
nerve.5 — In  a  young  lady,  who  came  to  me 
with  protracted  neuralgia  of  a  circumscribed 
portion  of  the  scalp,  the  hair  over  the  pain- 
ful part  was  not  only  coarser  and  stiffer,  but 
perfectly  white.  Reading,  or  playing  the 
piano  for  a  few  minutes  only,  brought  on  the 
most   insupportable  and   indescribable   feel- 


1  Romberg,  Nervous  Diseases  of  Man,  vol. 
i.,  p.  205. 

2  Dublin  Med.  Journal,  1838,  vol.  xiii.,  p. 
46. 

3  Clin.  Chirurg.,  tome  i.,  p.  200. 

4  Archiv.  (ten.  de  Med.,  1835,  tome  vii. 

6  CEuvres  posthumes,  tome  ii.,  p.  92,  obs. 
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ings,  radiating  as  it  were  from  the  affected 
part. — In  a  case  of  temporal  neuralgia  men- 
tioned by  Trousseau,  the  hair  on  the  affected 
side  turned  white,  and  acquired  considerable 
stiffness  in  a  very  short  time. 

With  regard  to  cutaneous  eruptions  re- 
sulting from  injuries,  numerous  interest- 
ing observations,  besides  the  one  already 
quoted  from  Romberg,  have  been  recorded 
by  Bayer,'  Earle2,  Rouget,3  Oppolzer,4 
Charcot,5  Raynaud,6,  Buhl,7,  Thomas,8, 
Paget,9  Brodie,'°and  others.  These  cu- 
taneous affections  have  been  shown  to 
consist  chiefly  of  erythema,  and  of  vesi- 
cular eruptions  allied  to  eczema,  erysi- 
pelas, and  herpes.  Mr.  Paget  has  given 
an  excellent  description  of  the  erythema 
observed  in  cases  of  injured  nerves.  "  In 
well-marked  cases,"  he  says,  "  the  fingers 
which  are  affected  are  usually  tapering, 
smooth,  hairless,  almost  void  of  wrinkles, 
glossy,  pink  or  ruddy,  or  blotched  as  if 
with  permanent  chilblains.  They  are 
commonly  also  very  painful,  especially  on 
motion,  and  pain  often  extends  from  them 
up  the  arm." 

It  is  to  Drs.  Mitchell,  Morehouse,  and 
Keen,  of  the  United  States,  that  we  owe 
the  most  precise  account  of  the  different 
morbid  changes  in  the  skin,  and  other 
tissues,  resulting  from  particular  injuries 
of  nerves.11  They  have  shown  that  the 
changes  in  the  skin  which  follow  wounds 
of  nerve-trunks  are  of  two  kinds.  The 
first  is  the  result  of  entire  division  of  the 
nerves  of  the  part,  with  palsy  of  the  whole 
limb.  In  most  instances  there  is  early 
oedema  of  the  part.  The  skin  thickens 
and  dries  ;  the  epithelium  hangs  in  patches 
here  and  there,  and  is  yellow  and  even 
pale-brown.  These  peculiarities,  however, 
are  partly  the  consequence  of  mere  dis- 
use. But  the  nails  become  curved  as  in 
tubercular  disease. 

The  second  kind  of  pathological  change 
is  the  result  of  only  partial  division  of 
the  nerve.  The  skin  is  deep  redor  mottled, 
or  red  and  pale  in  patches.  The  cuticle 
seems  partially  lost,  so  that  the  cutis  is  ex- 
posed in  places.     The  sub-cuticular  tissues 


1  Traite    des   Maladies  de    la  Peau,    1822, 
tome  ii. 

2  Medico-Chirurg.  Trans.,  vol.  vii. 
s  Journal  de  Physiologie,  1859. 

4  Allgemeine  Wiener  medizinische  Zeitung, 
No.  48,  Nov.,  1866. 

5  Journal  de  Physiologie,  1859. 

6  These  de  Paris',  1862. 

7  Apud   Samuel,  Die  trophischen  Nerven, 
p.  189. 

8  Archiv  der  Heilknnde,  1866,  p.  153. 

9  Medical  Times  and  Gazette,  1864. 

10  Works,  vol.  hi.,  Local  Nervous  Affections. 

11  Gunshot  Wounds  and  other   Injuries  of 
Nerves.     Philadelphia,  1864. 


are  nearly  always  shrunken.  The  surface 
of  all  the  affected  parts  is  glossy,  generally 
devoid  of  wrinkles,  and  perfectly  free 
from  hair.  Sometimes  the  fingers  are 
dotted  with  islets  of  thin  and  red  and 
glossy  skin.  This  glossy  appearance  of 
the  skin  is  always  accompanied  by  pain, 
generally  of  a  burning  character.1  uNo 
particular  time  can  be  named  as  the 
period  at  which  these  changes  in  nutrition 
first  show  themselves.  Tins  alone  can  be 
said,  that  they  do  not  belong  to  cases  of 
complete  destruction  of  the  nerves.  They 
may  begin  within  a  few  clays,  or  at  any 
later  date  ;  but  usually  they  arise  while 
the  wound  is  healing." 

If  the  nerves  of  the  hand  he  injured, 
the  hair,  after  some  months,  disappears 
from  the  affected  fingers,  and  the  nails 
undergo  remarkable  alterations.  These 
alterations  consist  of  a  curve  in  their  long 
axes,  an  extreme  lateral  arching,  and 
sometimes  a  thickening  of  the  cutis  be- 
neath their  extremities.  In  other  in- 
stances the  skin  at  that  end  of  the  nail 
next  the  third  finger-joint  becomes  re- 
tracted, leaving  the  sensitive  matrix  partly 
exposed.  At  the  same  time  the  upper 
line  of  union  of  skin  and  nail  retracts 
into  or  under  the  latter  part,  and  in  place 
of  a  smooth  edge  is  seen  through  the  nail 
as  a  ragged  and  notched  border.  '"No 
deformity  of  the  nails  in  tubercle  at  all 
approaches  that  which  nerve-wounds 
occasion.  Indeed,  we  think  it  would  be 
possible  for  one  familiar  with  these  cases 
to  diagnose  the  existence  of  nerve-lesion 
from  the  form  of  these  protuberant  and 
oddly-curved  nails."  When  the  nails  of 
the  toes  have  been  attacked,  the  curving 
is  as  marked,  but  a  distressing  ulceration 
is  apt  to  occur  at  their  angles,  and  to 
break  out  again  and  again.  The  best 
remedy  then  is  excision  of  the  outer  edge 
of  the  nail,  matrix  and  all.2 

In  a  case  mentioned  by  Mr.  Jonathan 
Hutchinson  of  division  of  the  ulnar  nerve, 
the  nail  of  the  little  finger,  about  two 
months  after  the  accident,  came  off,  to- 
gether with  the  skin,  "like  the  end  of  a 
glove."  It  grew  again,  but  not  to  more 
than  half  its  original  size.3 

(c)  Alteration  of  secretions  after  injury  of 
nerves. — We  have  already  seen  that  after 
the  nerves  of  a  limb  have  been  completely 
divided,  the  skin  is  generally  dry :  but 
injuries  of  nerves  without  complete  sec- 
tion modify  the  secretions  in  regard  both 
to  quality  and  quantity.  The  secretion 
is  generally  abundant,  and  sometimes  in- 
tensely acid,  so  that  an  odor  like  vinegar 
can  be  smelt  in  the  neighborhood  of  the 
patient.     In  one  instance  the  odor  of  the 


1  Page  80.     Injuries  of  Nerves,  op.  cit. 

2  Page  82.     Injuries  of  Nerves,  op.  cit. 

8  London  Hospital  Reports,  vol.  hi.,  p.  308. 
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sweat  was  "disgustingly  heavy,"  and  re- 
sembled the  smell  from  a  bad  drain.1 

(d)  Periodical  sioelling  of  joints,  etc. — 
This  peculiar  affection,  which  is  particu- 
larly interesting  to  the  surgeon,  is  the  re- 
sult of  both  idiopathic  neuritis  and  trau- 
matic affections  of  nerves.  It  so  closely 
resembles  ordinary  rheumatism  or  gout 
that  it  is  not  easy  to  point  out  the  distin- 
guishing characters  of  the  two  kinds  of 
disease.  Remak  calls  it  arthritis  spuria.2 
Dr.  Mitchell  has  recorded  some  very  in- 
teresting cases  of  this  affection  in  the 
American  Journal  of  the  Medical  Sci- 
ences (1869,  vol.  lviii.).  It  may  occur  at 
any  time  after  the  first  few  days  of  injury 
to  a  nerve,  and  may  attack  any  articula- 
tion, or  all  the  articulations  of  a  member. 
Once  fully  established,  it  keeps  the  joints 
stiff  and  sore  for  weeks  or  months.  When 
the  acute  stage  is  past,  the  tissues  about 
the  articulations  become  hard,  and  par- 
tial anchylosis  results.  Of  all  the  agen- 
cies which  impede  movement,  it  is  the 
most  difficult  to  relieve. 

(e)  Atrophy  and  contraction  of  muscles 
from  injury  of  nerves  has  been  for  many 
years  carefully  investigated  by  Dr.  T>u- 
chenne  (cle  Boulogne),  whose  work  (Elec- 
trisation loealisee)  contains  a  number  of 
the  most  valuable  cases.  Complete  divi- 
sion of  a  nerve  is  always  followed  to  a 
certain  extent,  in  the  course  of  time,  by 
atrophy  of  all  the  muscles  to  which  that 
nerve  is  distributed  ;  and  the  wasting  is 
much  more  rapid  when  the  main  arteiy 
has  been  divided  or  interrupted.  But  in 
partial  division  or  injury  of  the  nerve, 
only  those  muscles  are  liable  to  suffer 
which  are  supplied  by  the  injured  fibres, 
and  in  this  case  the  wasting  is  more  rapid 
and  decided  than  when  the  nerve  has 
been  completely  divided.  Thus,  a  whole 
group  of  muscles  may  be  affected,  or  only 
part  of  a  group  ;  a  single  muscle  only,  or 
even  only  part  of  a  muscle,  which,  more- 
over, may  be  affected  in  either  a  lateral 
or  a  longitudinal  direction.  So  soon  as 
the  muscular  fibres  begin  to  suffer  in  nu- 
trition, their  tension  or  tonicity  dimin- 
ishes, they  become  softer,  more  flabby,  or 
relaxed.  Sooner  or  later  they  begin  to 
waste,  and  after  a  time,  in  many  in- 
stances, they  acquire  a  kind  of  morbid 
tension,  and  contract  or  shorten  perma- 
nently to  a  greater  or  less  extent,  causing 
a  variety  of  deformities,   alterations  in 

'  the  form  of  the  joints,  and  loss  of  natural 
movement.  This  morbid  tension,  how- 
ever, is  not  always  in  proportion  to  the 
degree  of  atrophy,  for  in  some  instances 

1  Mitchell,  Morehouse,  and  Keen,  op.  cat., 
p.  86. 

2  Allg.  med.  cent.  Zeitung,  Berlin,  1863. 
Ueber  den  Einfluss  des  Ncrvensystems  auf 
Krankheiten  der  Knochen  undder  (ielenken. 


the  wasting  is  slight  while  the  muscular 
contraction  is  extreme.  Moreover,  a 
muscle  may  become  shortened  from  pa- 
ralysis of  its  opponent,  and  this  condition 
must  be  distinguished  from  the  shortening 
which  is  due  to  atrophy. 

Early  loss  of  tone  in  a  muscle,  from  in- 
jury of  its  nerves,  is  a  bad  sign.  Rapid 
diminution,  of  size  and  contraction,  when 
due  to  nutritive  changes,  is  still  worse. 
All  these  changes  are  ominous  of  ulti- 
mate deformities  and  permanent  loss  of 
power.1  In  the  diagnosis  and  prognosis, 
no  less  than  in  the  treatment  of  injuries 
to  nerves  and  their  consequences,  elec- 
tricity plays  a  most  important  part ;  and 
for  its  first  application  to  these  purposes, 
we  are  chiefly  indebted  to  the  remarkable 
sagacity  and  skill  of  Dr.  Duchenne  (de 
Boulogne).'2  The  way  in  which  he  has 
made  it  an  instrument  of  diagnosis  and 
prognosis,  in  diseases  and  injuries  of 
nerves,  is  no  less  important  than  beauti- 
ful in  a  practical  point  of  view. 

[Important  advances  have  been  made 
in  electrical  diagnosis  and  therapeutics, 
since  the  appearance  of  Duchenne's  Elec- 
trisation loealisee.  The  changes,  qualita- 
tive and  quantitative,  in  the  electrical 
condition  of  nerves  and  muscles,  have 
been  designated  by  Erb,  "the  reactions  of 
degeneration."  It  is  necessary  to  distin- 
guish between  nerve-  and  muscle-reac- 
tions, yet  the  same  electrical  energy  ap- 
plied directly  to  the  muscle,  or  to  the 
motor  nerve  innervating  it,  causes  contrac- 
tions. Hence,  it  follows,  we  have  in  the 
muscular  movements  also  a  means  of  ascer- 
taining the  condition  of  the  motor  nerve. 

When  a  motor  nerve  is  injured  and  in- 
flamed, without  being  completely  divided 
or  destroyed,  there  is  a  brief  period  during 
which  the  electro-contractility  of  the 
muscles  innervated  by  it,  is  heightened  ; 
that  is,  to  a  less  stimulation  than  in 
health,    the    muscles    readily    contract. 

1  Mitchell,  Morehouse,  and  Keen,  supra,  p. 
120. 

2  The  following  statement  is  made  by  the 
most  competent  judges  on  this  subject.  "As 
respects  its  value  in  traumatic  lesions  of 
nerves,  we  feel  constrained  to  state  that  it 
has  been  understood  and  rightly  appreciated 
by  Dr.  Duchenne  alone.  After  a  year  of  great 
experience  in  the  use  of  electricity,  we  are 
still  satisfied  of  the  essential  correctness  of 
almost  every  proposition  on  the  subject  which 
tliis  distinguished  physician  had  laid  down." 
(Mitchell,  Morehouse,  and  Keen,  op.  cit.,  p. 
136.)  I  am  glad  to  learn  from  Dr.  Duchenne, 
that  a  somewhat  abridged  English  transla- 
tion of  his  laborious  work  is  in  course  of  pre- 
paration. It  ought  to  be  in  the  hands  of 
every  surgeon  and  physician.  No  one,  judg- 
ing from  its  unhappy  title  alone,  would  ex- 
pect to  find  in  it  so  rich  a  mine  of  pathologi- 
cal facts. 
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This  heightened  electro-contractility  cor- 
responds to  a  period  of  excitation  of  the 
nerve  elements,  coincident  in  point  of 
time  with  the  stage  of  congestion  of  the 
inflammatory  process.  If  the  inflamma- 
tion continues  and  is  destructive,  soften- 
ing and  disintegration  of  the  nerve-ele- 
ments occur,  and  from  the  second  or 
third  day  a  quantitative  decline  in  the 
electric  excitability  of  the  inflamed  nerve 
takes  place.  If  the  injury  done  is  irre- 
parable, or  if  the  inflammation  destroys 
the  nerve-elements,  this  quantitative  de- 
cline continues,  so  that  by  the  twelfth 
day,  sometimes  earlier,  the  electric  ex- 
citability entirely  disappears.  This  change 
in  the  electrical  reactions  of  the  diseased 
nerve,  begins  at  the  point  of  injury  and 
spreads  thence  to  the  periphery.  If  the 
injury  or  inflammation  is  less  severe  and 
destructive,  and  the  nerve-elements  re- 
main in  part  unimpaired,  the  electric  ex- 
citability will  not  be  entirely  extinguished, 
and  with  the  final  restoration  of  the  nerve- 
elements,  will  return  the  normal  electri- 
cal reactions.  In  the  course  of  recovery 
of  the  nerve,  the  power  of  response  to  the 
will  is  restored  before  the  galvanic  or 
faradic  excitability  is  recovered.  In 
other  words,  the  muscles  react  to  volun- 
tary impulses,  under  these  circumstances, 
when  the  strongest  galvanic  and  faradic 
currents  will  not  excite  a  tremor. 

The  muscular  reactions  are  different. 
[n  the  case  of  inflammation  or  injury  of 
the  motor  nerves,  the  muscles  exhibit  the 
reactions  of  degeneration.  In  the  mildest 
jases,  there  may  be  merely  a  quantitative 
lecline  in  the  faradic  reactions,  but  in  a 
typical  case,  in  a  few. days  (by  the  end  of 
the  first  week)  a  decline,  and  then  loss  of 
the  excitability  to  the  faradic  current 
takes  place,  but  at  the  same  time  the  re- 
sponse to  the  galvanic  current  becomes 
abnormally  ready,  and  a  less  strength  of 
current  than  suffices  to  move  the  muscles 
in  health  will  produce  strong  contrac- 
tions. If  the  destructive  changes  pro- 
ceed, and  the  muscles  degenerate  so  that 
their  contractile  elements  are  entirely  de- 
stroyed, then  a  stage  is  finally  reached 
when  any  strength  of  the  galvanic  cur- 
rent will  produce  no  movements.  The 
reactions  to  the  electric  current  thus 
become  exceedingly  important  in  de- 
termining the  condition  of  the  nerve 
and  muscles.  If  the  injury  only  suffices 
to  cause  a  quantitative  decline  in  the  re- 
sponse of  the  muscles  to  the  faradic  cur- 
rent, the  injury  or  disease  is  by  no  means 
so  important  as  in  those  cases  in  which 
even  the  strongest  faradic  current  causes 
no  movement,  but  a  great  readiness  of 
contraction  on  the  application  of  a  weak 
galvanic  current  has  developed.  The 
case    is    still    more    serious,    when   no 


strength  of  galvanic  current  will  cause  a 
response  on  the  part  of  the  muscles. 

The  statement  in  the  original  text  that 
the  differentiation  between  cerebral  and 
spinal  paralysis  was,  in  part,  made  by  the 
loss  of  faradic  excitability  in  the  latter, 
and  its  preservation  in  the  former,  is  true 
to  a  limited  extent  only,  and  requires 
some  further  explanation.  In  hemiplegia, 
which  we  may  take  for  illustration  of  a 
cerebral  paralysis,  the  faradic  excitability 
may  be  heightened,  may  be  merely  nor- 
mal, or  may  be  reduced.  The  decline  in 
the  excitability,  chiefly  quantitative,  is  due 
to  secondary  changes  in  the  muscles.  In 
spinal  paralysis  the  faradic  excitability 
may  be  present,  may  be  lessened  quantita- 
tively, and  qualitatively,  or  may  be  en- 
tirely wanting.  The  faradic  excitability 
is  normal  in  those  cases  in  which  the 
spinal  cord  is  healthy  at  that  point  from 
which  the  nerves  come  off  to  the  paralyzed 
parts,  and  is  lost  in  the  opposite  condi- 
tion. For  example,  in  a  case  of  trans- 
verse myelitis,  with  paraplegia,  occurring 
in  a  part  of  the  cord  entirely  above  the 
dorso-lumbar  enlargement,  from  which 
the  nerves  are  given  off  to  the  inferior  ex- 
tremities, the  faradic  excitability  will  be 
normal ;  but  if  the  dorso-lumbar  enlarge- 
ment is  diseased  in  its  entirety,  or  in  the 
motor  columns,  there  will  ensue  loss  of 
the  faradic  excitability,  and  the  phe- 
nomena of  the  reaction  of  degenera- 
tion will  develop.  In  the  ''myopathies 
of  spinal  origin"  —  infantile  paralysis, 
progressive  muscular  atrophy,  etc., — the 
same  symptoms  appear :  with  paralysis 
occur  loss  of  faradic  excitability,  and  an 
abnormal  readiness  of  response  to  the 
galvanic  current.  In  these,  as  in  the 
preceding  examples,  the  loss  of  fara- 
dic excitability  occurs  in  the  muscular 
groups,  innervated  by  nerves  coming 
from  a  diseased  portion  of  the  cord. 
There  are  maladies  of  the  spinal  cord, 
however,  which  seem  paradoxical  in  re- 
spect to  the  electrical  reactions.  For  ex- 
ample, in  disseminated  sclerosis,  some 
muscular  groups  of  one  extremity  will 
have  lost,  and  other  muscular  groups  will 
have  retained  their  excitability  to  the 
faradic  current.  Such  a  state  illustrates, 
if  rightly  interpreted,  the  law  above  ex- 
pressed :  those  muscles  receiving  their 
innervation  from  a  healthy  portion  of  the 
cord  preserve  the  normal  reactions,  and 
those  communicating  with  a  diseased 
tract,  present  the  reactions  of  disease. 

Certain  terms  and  formulae  are  now 
used  to  express  the  changes  in  the  reac- 
tions of  nerves  and  muscles.  The  normal 
reactions  are  taken  as  the  standard.  The 
nerves,  as  we  have  seen,  are  affected 
equally  by  the  galvanic  and  faradic  cur- 
rents, but  different  formulae  are  required 
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to  express  the  behavior  of  muscles  when 
stimulated  by  either  current.  In  the 
normal,  the  weakest  galvanic  current  pro- 
ducing a  muscular  contraction,  is  the 
cathodal  closing  (C  C).  With  a  strong 
current,  there  are  decided  anodal  opening 
and  closing  contractions  (A  O  C  and  A 
C  C),  and  with  the  cathodal  closing, 
tetanic  contractions  (C  C  C).  When  the 
reactions  of  degeneration  occur,  it  should 
be  borne  in  mind,  as  has  been  stated, 
that  there  occurs  a  progressive  decline  in 
the  power  of  the  paralyzed  muscles  to  re- 
spond to  the  faradic  current.  This  de- 
cline in  the  faradic  irritability  takes  place 
near  the  end  of  the  first  week,  and  during 
the  second  week  ends  in  complete  loss. 
The  galvanic  irritability  exhibits  charac- 
teristic alterations.  During  the  first  week 
of  the  paralysis,  the  power  of  response  of 
the  muscles,  to  the  galvanic  current  de- 
clines with  the  faradic,  but  in  the  course 
of  the  second  week,  a  very  great  increase 
of  the  excitability  of  the  muscles  to  the 
galvanic  current  is  developed.  Tli^s 
augmented  excitability  increases  subse- 
quently, and  is  accompanied  by  qualita- 
tive changes  in  the  order  and  manner  of 
muscular  contraction.  As  has  been  be- 
fore stated,  so  excitable  have  become  the 
muscles  to  the  galvanic  current,  that  a 
strength  of  current  inadequate  to  cause 
muscular  contractions  in  health,  now  in- 
duces active  movements,  but  the  contrac- 
tions, instead  of  being  almost  instantane- 
ous, are  slow  and  prolonged.  With  the 
increase  in  excitability,  there  ensues  also 
a  qualitative  change  in  the  law  of  muscu- 
lar contraction  above  expressed.  This 
change  consists  in  a  decided  increase  in 
the  anodal  closing  contraction,  so  that  it 
soon  equals,  even  surpasses,  the  cathodal. 
At  the  same  time  the  cathodal  opening 
contraction  increases  more  than  the 
anodal  opening  contraction,  and  soon 
equals,  then  exceeds  it.  After  six  or 
eight  weeks,  or  longer,  a  gradual  dimi- 
nution in  the  galvanic  excitabilit}''  takes 
place,  but  the  inversion  of  the  normal  form- 
ula just  described,  persists.  Gradually, 
stronger  and  stronger  currents  are  re- 
quired to  produce  contractions,  and  if  the 
muscular  atrophy  persists,  when  the  con- 
tractile elements  iinally  disappear,  no 
strength  of  current  will  produce  any  re- 
sponse. Persisting  in  the  abnormal  law 
.of  contraction,  the  last  indication  of  the 
presence  of  any  contractile  elements  is  the 
occurrence  of  an  extremely  feeble  anodal 
closing  contraction.  When  the  spinal 
injury  or  disease  is  remediable,  the  ex- 
cess in  the  galvanic  excitability  of  the 
muscles  lessens,  and  presently  the  mus- 
cles react  again  to  the  faradic  current. 
Duchenne  has  made  the  important  ob- 
servation, that  in  some  cases,  notwith- 
standing the  failure  of  the  muscles  to 


respond  to  the  faradic  current,  persistent 
applications  have  at  length  caused  con- 
tractions. 

In  the  treatment  of  the  spinal  paralyses, 
the  galvanic  current  must  be  employed 
to  exercise  the  paralyzed  muscles,  until 
the  power  of  response  to  the  faradic  cur- 
rent is  restored,  when  it  may  be  used  to 
complete  the  cure.  If  neither  current 
will  induce  contractions,  the  case  may  be 
regarded  as  hopeless,  for  this  absence  of 
response  indicates  the  final  disappearance 
of  the  muscular  elements.  The  faintest 
response  to  galvanism  gives  rise  to  hope, 
since  a  persevering  exercise  of  the  und'e- 
stroyed  filaments  will  sometimes  accom- 
plish great  results  in  very  unpromising 
cases.  ] 

When  a  healthy  muscle  is  made  to  con- 
tract by  means  of  electricity,  it  becomes 
the  seat  of  a  peculiar  pain,  which  is  called 
electro-muscular  sen  nihility.  This  pain, 
however,  is  not  caused  by  the  contraction, 
for  it  is  still  experienced  in  muscles  which 
have  lost  the  power  of  contracting  under 
the  influence  of  electricity.  The  property 
of  contracting  under  the  same  influence, 
is  called  electro-muscular  contractility. 
Now  it  has  been  laid  down  by  Dr.  Du- 
.chenne  as  a  law  which  is  very  remarkable, 
but  which  subsequent  experience  has  fully 
confirmed,  that  the  persistence  of  this 
propert}'  of  electro-muscular  contractility 
is  not  necessary  for  the  exercise  of  vol- 
untary contraction.1  On  the  other  hand, 
muscles  that  are  partially  or  completely 
paralyzed,  with  regard  to  the  will,  may 
sometimes  retain  their  normal  degree  of 
electro-muscular  contractility ;  while  in 
certain  cases,  muscles  which  have  lost,  to 
a  very  unequal  degree,  the  power  of  con- 
tracting under  the  stimulus  of  electricity, 
may  seem  to  be  all  equally  paralyzed  as 
regards  the  will.  There  is  another  re- 
markable and  important  practical  point  to 
be  remembered,  viz.,  that  although  the 
retention  of  electro-muscular  contractility 
is  not  necessary  for  the  exercise  of  volun- 
tary contraction,  yet  that  whenever  it  is 
lost,  or  even  impaired,  the  prognosis  is 
unfavorable  in  reference  to  the  return  of 
voluntary  control,  and  indicates  that  the 
affected  muscles  will  suffer  in  their  nutri- 
tion and  become  atrophied.  It  is  curious, 
however,  and  \ery  important,  that  not- 
withstanding the  loss  of  electro-muscular 
contractility,  the  therapeutical  power  of 
faradization  may  still  exercise  its  in- 
fluence on  the  paralyzed  muscles.  If 
electro-muscular  sensibility  be  retained, 
the  chances  of  recovery  are  more  favor- 
able ;  and  whenever  it  is  impaired,  if 
pain  be  excited  by  the  action  of  electricity, 
the  effect  is  a  favorable  sign. 

Different  forms  of  paralysis  which  de- 

'  De  l'Electrisation  localisee,  2m0  ed.,  p.  330. 
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pend  on  traumatic  affections  of  nerves, 
and  which  may  appear  to  he  exactly- 
alike — which  cannot,  indeed,  he  distin- 
guished from  each  other  by  the  ordinary 
modes  of  diagnosis  —  may  nevertheless 
differ  essentially  from  each  other  with 
regard  to  their  progress,  their  gravity,  or 
their  termination.  The  electro-muscular 
test  alone  enables  us  to  discriminate  those 
cases  in  which  muscles  will  remain  para- 
lyzed and  become  atrophied  iu  the  course 
of  a  few  months,  from  other  cases  in 
which  it  may  he  predicted  with  certainty 
that  the  paralysis,  without  atrophy  of  the 
muscles,  will  disappear,  either  sponta- 
neously or  hy  means  of  faradization. 

A  man,  under  the  care  of  the  late  eminent 
surgeon  M.  Roux,  at  the  Hotel  Dieu,  had  dis- 
location of  the  humerus  forward.  The  reduc- 
tion was  deferred  till  the  next  morning,  when 
it  was  found  that  the  head  of  the  bone  had 
changed  its  place  to  the^  axilla.  The  muscles 
of  the  arm,  forearm,  and  hand  were  com- 
pletely paralyzed  to  the  will,  but  sensibility 
was  retained.  This  state  of  things  having 
continued  for  nearly  a  month,  with  gradual 
wasting  of  the  muscles,  Dr.  Duchenne  was 
requested  by  M.  Roux  to  examine  the  arm  by 
means  of  faradization.  All  the  movements 
of  the  upper  extremity  were  found  to  be  com- 
pletely abolished,  and  it  would  therefore  have 
been  natural  to  conclude  that  all  its  muscles 
were  equally  affected,  or  rather  that  all  the 
nerve-fibres  that  supplied  them  were  equally 
injured.  But  it  was  found  that  some  of  the 
muscles  had  completely  lost  their  electro- 
muscular  contractility,  and  subsequently 
wasted  rapidly  ;  while  the  other  paralyzed 
muscles,  which  had  not  suffered  in  this  way, 
not  only  escaped  atrophy,  but  recovered  their 
voluntary  power  after  a  few  applications  of 
electricity.  The  deltoid  had  partially  lost  its 
electro-muscular  power,  and  therefore  re- 
quired for  its  restoration  a  little  longer  time 
than  those  which  wholly  retained  it. 

In  paralysis  resulting  from  cerebral  dis- 
ease, the  electro-muscular  contractility 
remains  unaffected,  and  therefore  fara- 
dization is  of  great  importance  in  the 
differential  diagnosis  of  paralysis  which 
follows  injuries  of  nerves  or  affections  of 
the  spinal  cord. 

A  man  was  admitted  into  the  Hopital  de  la 
Clinique,  for  paralysis  of  the  right  arm.  Ac- 
cording to  his  own  account,  some  days  before 
his  admission  he. woke  in  the  morning  with 
his  arm  paralyzed,  but  perfectly  free  from 
pain.  At  first  he  only  felt  formication  in  the 
fingers,  with  a  sensation  of  numbness  and 
coldness  in  the  whole  limb  ;  but  a  few  days 
after,  he  began  to  experience  a  lancinating 
and  intermitting  pain  of  no  great  intensity  in 
the  right  cervical  region.  The  suddenness  of 
the  attack,  without  any  preceding  pain,  oc- 
curring in  a  young  man  who  had  not  suffered 
from  any  traumatic  lesion  of  nerves,  or  been 
apparently  exposed   to  any  other   influence 


that  might  occasion  paralysis  of  the  arm, 
would  reasonably  suggest  a  cerebral  cause. 
But  on  examining  the  limb  by  means  of  fara- 
dization, it  was  found  that  the  majority  of  the 
muscles  had  lost,  in  a  greater  or  less  degree, 
their  property  of  contracting  under  the  stimu- 
lus of  electricity — a  property  which,  as  al- 
ready stated,  is  retained  in  paralysis  result- 
ing from  cerebral  causes.  Judging  from  these 
facts,  Dr.  Duchenne  at  once  came  to  the  con- 
clusion, that  the  real  cause  of  the  paralysis 
was  to  be  referred  to  some  alteration  either  of 
the  brachial  and  cervical  plexus  or  of  that 
portion  of  the  spinal  cord  from  which  they 
derive  their  origin.  On  further  examination 
a  month  after  by  M.  Nelaton,  who  then  for 
the  first  time  took  charge  of  the  patient,  he 
was  found  to  be  affected  with  tertiary  symp- 
toms of  syphilis.  That  distinguished  sur- 
geon thought  that  some  kind  of  exostosis 
might  be  the  cause  of  the  paralysis,  and  ac- 
cordingly prescribed  the  proto-iodide  of  mer- 
cury. After  some  days  the  pain  ceased,  and 
then  the  paralysis  gradually  disappeared 
from  the  muscles  which  had  not  lost  their 
electro-muscular  contractility. 

Treatment.— For  restoring  the  paralyzed 
and  wasted  muscles  to  their  original  con- 
dition, electricity  is  unquestionably  the 
most  important  agent.  It  should  be  em- 
ployed daily  for  at  least  ten  or  fifteen 
minutes,  and  each  muscle  should  be 
separately  faradized.  The  period  when 
the  treatment  by  electricity  should  com- 
mence must  vary  according  to  the  pecu- 
liarities of  the  case.  If  the  electro-mus- 
cular contractility  remain  intact,  faradi- 
zation should  be  emploved  as  soon  as 
possible.  But  when  this  property  is  lost 
— that  is,  when  the  nerve  influence  is  no 
longer  supplied  to  the  muscles,  and  more 
particularly  when  the  muscular  sensibility 
is  impaired — the  treatment  by  electricity 
is  of  no  service,  and  should  not  be  em- 
ployed until  some  months  after  the  injury, 
or  until  there  is  good  reason  to  believe 
that  the  nerve-lesion  is  repaired.  In  ad- 
dition to  electricity,  friction  and  sham- 
pooing should  be  employed,  with  passive 
motion,  and  voluntary  exercise  of  the 
muscles,  as  soon  as  voluntary  control  is 
in  any  degree  restored.  The  douche  is 
often  of  great  service,  particularly  if  hot 
and  cold  water  be  alternately  used.  Care 
should  be  taken  to  preserve  warmth  in 
the  affected  part.  When  flexion  or  exten- 
sion of  a  limb  occurs  in  consequence  of 
contracted  muscles,  splints,  bandages,  and 
other  apparatus  will  be  necessary. 

When  the  effects  of  the  nerve-lesion  are 
aggravated  or  prolonged  by  some  peculiar 
diathesis,  or  when  the  health  of  the  patient 
is  suffering  from  severe  pain  and  want  of 
sleep,  general  as  well  as  local  treatment 
must  be  adopted.  Narcotics,  iron,  and 
quinine,  cod-liver  oil,  and  phosphorus  are 
the  most  worthy  of  recommendation.  The 
hypodermic  method  is  the  best  mode  of 
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administering  narcotics.  If  morphia  be 
employed,  the  first  injection  should  not 
exceed  the  sixth  of  a  grain. 


(2.)  Changes  due  to  Idiopathic  Affections  of 
Nerves. 

Although  traumatic  lesions  of  nerves 
give  rise  to  the  most  serious  nutritive 
changes  in  the  tissues  to  which  those 
nerves  are  distributed,  it  is  not  uncom- 
mon to  find  that  idiopathic  affections  of 
nerves  are  followed  by  changes  of  a  simi- 
lar nature. 

The  principal  alterations  in  the  nutri- 
tion of  the  skin  resulting  from  idiopathic 
neuritis  and  neuralgia  are  manifested  in 
the  form  of  herpetic  eruptions.  Bayer,  I 
believe,  was  the  first  to  point  to  neuralgia 
as  the  cause  of  these  eruptions,  while 
other  writers,  including  even  Valleix  and 
Cazenave,  regarded  the  neuralgia  as  a 
consequence  of  the  cutaneous  affection. 
Ea}*er's  opinion,  however,  has  been  fujjy 
confirmed  by  subsequent  observation. 
The  pain  is  frequently  found  to  precede 
the  eruption,  while  the  latter  is  some- 
times seen  to  follow  the  course  of  the 
affected  nerve. 

Barensprung  has  recorded  a  very  valuable 
case,  to  which  I  have  already  alluded,  and 
which  proves  in  the  most  convincing  manner, 
the  close  relation  between  idiopathic  inflam- 
mation of  nerves  and  herpes  zoster.  The  pa- 
tient was.  a  child  one  year  old.  The  eruption 
extended  round  one  side  of  the  thorax  from 
the  sixth  to  the  ninth  rib,  and  after  death, 
which  resulted  from  tubercular  disease,  the 
roots  of  the  sixth,  seventh,  and  eighth  inter- 
costal nerves,  but  especially  the  seventh, 
were  increased  in  size  and  cf  a  red  color,  in 
consequence  of  the  presence  of  enlarged  and 
tortuous  vessels  in  the  neurilemma.  The 
diameter  of  the  seventh  intercostal  exceeded 
by  more  than  one-half  that  of  the  fifth  or  the 
ninth.  The  corresponding  intervertebral 
ganglia  were  firmly  adherent  to  the  interver- 
tebral canal  ;  their  connective  tissue  presented 
an  inflammatory  redness,  and  they  were  de- 
cidedly increased  in  size.1 

MM.  Charcot  and  Cotard  have  related  the 
equally  interesting  case  of  a  woman,  aged 
seventy-eight,  from  whom  a  cancer  of  the 
right  breast  was  removed  in  August,  1S65. 
In  October  of  the  same  year,  she  complained 
of  sharp  pains  in  the  right  shoulder,  and  in 
the  right  half  of  the  neck.  These  pains  were 
continuous,  but  increased  in  their  severity  at 
intervals,  during  which  the  patient  appeared 
to  suffer  the  most  acute  pain.  About  Decem- 
ber 15  of  the  same  year,  an  herpetic  eruption 
made    its    appearance   over    the  whole  right 

1  Barensprung,  Annal.  Charitekrank,  zu 
Berlin,  vol.  xi.,  part  ii.,  p.  96. 


half  of  the  neck,  limited  exactly,  both  before 
and  behind,  to  the  median  line.  The  erup- 
tion occupied  all  the  other  parts  of  the  skin 
which  are  supplied  by  branches  of  the  cervi- 
cal plexus  on  the  right  side,  but  was  not  fol- 
lowed by  any  diminution  of  pain.  The  pa- 
tient died  on  December  26,  after  symptoms  of 
effusion  into  the  pleura  on  both  sides.  On 
post-mortem  examination  it  was  found  that 
while  both  the  anterior  and  posterior  roots  of 
the  spinal  nerves  in  the  cervical  region  were 
perfectly  healthy,  the  intervertebral  ganglia, 
as  well  as  the  compound  tracks  formed  by  the 
union  of  the  two  roots,  presented  a  slight 
tumefaction,  and  a  vascularity  which  was 
manifested  by  a  bright  red  color.  The  diffe- 
rence was  striking  when  the  corresponding 
parts  on  both  sides  were  examined.1 

Among  the  most  remarkable  cases  of  neu- 
ritis giving  rise  to  herpetic  eruptions  of  the 
skin,  are  those  which  M.  Leudet,  of  the  Hotel- 
Dieu  of  Rouen,  has  shown  to  be  caused  by 
the  inhalation  of  carbonic  acid. 

When  the  symptoms  of  asphyxia  have 
subsided,  it  is  not  uncommon,  after  a  va- 
riable number  of  days,  to  find  certain 
disorders  both  of  sensibility  and  motion. 
The  lower  extremities  are  the  parts  which 
are  usually  affected,  although  different 
parts  of  the  nervous  system  are  some- 
times involved.  In  one  case  which  proved 
fatal,  M.  Leudet  found  the  right  sciatic 
nerve  at  least  one-third  thicker  than  the 
left ;  its  neurilemma  "was  injected,  thicker, 
and  more  indurated  than  that  on  the  oppo- 
site side. 

In  these  singular  cases,  the  skin  was 
affected  by  eruptions  similar  to  herpes. 
These  eruptions  appeared  almost  imme- 
diately after  the  subsidence  of  the  symp- 
toms of  asphyxia,  and  in  general,  lasted 
only  a  short  time.2 

Herpes  is  not  the  only  cutaneous  erup- 
tion that  has  been  found  to  follow  neural- 
gia and  neuritis,  whether  traumatic  or 
idiopathic  :  lichen  has  been  observed  by 
Canuet  in  cases  of  neui^algia  ;3  acne  and 
erysipelas  have  been  seen  by  Hasse4  and 
Romberg5  to  accompany  the  same  affec- 
tion. 

1  M£moires  de  la  Societe  de  Biologie,  1866, 
p.  41.  From  such  observations  as  these, 
Barensprung  seems  to  be  quite  satisfied  that 
the  intervertebral  ganglia  on  the  posterior 
spinal  roots,  give  origin  to  the  so-called  tro- 
phic nerves  ;  but  it  appears  to  me  that  facts 
do  not  warrant  the  conclusions  at  which  he 
arrives. 

2  Recherchcs  sur  les  troubles  des  Nerfs 
peripheriques,  et  surtout  des  Vasomoteurs, 
consecutifs  a  l'asphyxie  par  la  vapeur  de 
charhon.     Archiv.  de  Medecine,  mai,  1865. 

3  These  de  Paris,  1855,  p.  29. 

4  Nervenkrankheiten,  p.  62. 
6  Op.  cit. 
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REMOTER  CONSEQUENCES  OF  NERVE-LESIONS. 

By  C.  E.  Brown-Sequard,  M.D. 
Revised  by  Roberts  Bartholow,  M.D.,  LL.D. 


Introduction. 

Two  distinct  groups  or  classes  of  symp- 
toms may  be  caused  by  a  lesion  of  a  nerve; 
in  one  class  the  symptoms  are  the  effects 
of  the  loss  of  function  or  cessation  of  action 
of  the  nerve  ;  in  the  other,  on  the  con- 
trary, they  are  produced  by  an  action  of 
the  'injured  or  irritated  nerve.  In  the 
first  ciass,  therefore,  the  symptoms  de- 
pend on  lack  of  action,  while  in  the  sec-» 
ond,  they  are  due  just  to  the  reverse,  i.  e., 
existence  of  action,  in  a  nerve. 

Each  of  these  two  classes  of  symptoms 
may  be  subdivided.  As  there  are  at 
least  four  different  kinds  of  nerves,  four 
distinct  kinds  of  symptoms  of  loss  of  func- 
tion or  cessation  of  action  may  be  ob- 
served after  a  lesion  of  a  nerve  : — 

1st.  There  may  be  paralysis  of  mo- 
tion. 

2d.  There  may  be  paralysis  of  centri- 
petal nerves  (sensitive,  incito  -  motory, 
etc.). 

3d.  There  may  be  paralysis  of  the  vaso- 
motor nerve -fibres,  in  consequence  of 
which  the  bloodvessels  may  be  distended 
and  full  of  blood. 

4th.  There  may  be  paralysis  of  the  spe- 
cial nerve-fibres,  the  normal  influence  of 
which  consists  in  giving  activity  to  nutri- 
tion and  secretion. 

Leaving  aside  these  four  kinds  of  symp- 
toms, I  will  confine  myself  here  to  the 
study  of  some  of  the  effects  of  Irritation 
of  nerves.  These  effects  may  be  grouped 
under  two  heads, — the  peripheric,  or  di- 
rect ;  and  the  remote,  indirect,  or  reflex. 
Of  the  peripheric,  or  direct  effects,  I  will 
simply  say  that  they  give  origin  to  five 
kinds  of  symptoms  : — 

1st.  Contraction  of  muscles. 

2d.  Referred  or  subjective  sensations 
(formication,  pricking,  feelings  of  pain, 
heat,  cold,  etc.). 

3d.  Diminution  in  the  quantity  of  blood, 
owing  to  the  contraction  of  bloodvessels 
in  the  part  where  the  injured  nerve  dis- 
tributes its  fibres. 


4th.  An  increase  in  the  quantity  of 
blood  when  the  irritated  nerve-fibres  are 
those  having  normally  the  power  of  in- 
creasing the  interchange  between  the 
blood  and  the  tissues. 

5th.  In  consequence  of  one  or  the  other, 
or  of  a  combination  of  the  just-mentioned 
kinds  of  changes  in  the  circulation  of 
blood,  there  are  various  alterations  of 
nutrition  or  secretion  in  the  eyes,  the 
skin,  the  joints,  etc. 

Of  these  five  kinds  of  effects  of  irritation 
of  nerves,  four,  viz.,  the  first,  third,  fourth, 
and  fifth,  may  also  be  caused  either  by  a 
genuine  reflex  action,  or  by  some  peculiar 
influence  upon  or  through  the  nervous 
centres.  I  propose  here  to  treat  only  of 
these  four  last  kinds  of  symptoms. 

All  the  functional  affections  or  dis- 
orders, and  most  of  the  organic  diseases, 
are  frequently  produced  by  an  influence 
exerted  upon  the  nervous  centres  by  an 
irritation  of  any  part  of  the  length  of  a 
nerve.  This  irritation  may  occur  in  the 
ramifications  of  a  nerve  in  a  mucous 
membrane  or  the  skin  (and  be  due  to 
worms,  a  calculus,  etc.,  or  to  cold)  ;  or  it 
may  depend  on  an  organic  or  a  functional 
affection  of  the  trunk  of  a  nerve  (as  in 
cases  of  wounds,  burns,  tumors,  or  neu- 
ralgia). In  most  instances  an  inflamma- 
tion of  the  various  viscera  owes  its  origin 
to  a  reflex  influence  on  the  organ  which 
becomes  inflamed,  proceeding  from  the 
irritation  of  some  cutaneous  nerve-fibres 
by  a  draught  of  cold  air.  I  will  not  say 
more  here  on  this  reflex  origin  of  visceral 
inflammation  caused  by  cold  acting  on 
the  skin,  my  object  being  only  to  give  an 
outline  of  the  various  effects  of  injuries  or 
diseases  of  all  parts  of  nerves  excepting 
the  network  of  their  terminal  ramifica- 
tions. 

Of  the  various  reflex  and  other  remote 
effects  of  irritation  of  centripetal  nerves, 
the  following  are  the  principal,  of  which  I 
propose  to  speak  successively  ;  epilepsy, 
tetanus,  hysteria,  catalepsy,  chorea  and  other 
convulsive  affections,  trembling  palsy,  para- 
lysis of  various  kinds  (local  paralysis,  hemi- 
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plegia,  etc.),  ancesthesia,  amaurosis,  deaf- 
ness, collapse,  insanity,  delirium,  aphasia, 
coma,  neuralgia  and  other  painful  affec- 
tions, inflammation,  atrophy,  hypertrophy, 
and  other  morbid  alterations  of  nutrition 
and  secretion.  After  having  mentioned 
clear  and  positive  facts,  showing  that  all 
these  affections  may  be  caused  by  an 
injury  to,  or  a  disease  of,  a  nerve,  I  will 
briefly  give  the  rules  concerning  the 
diagnosis  and  treatment  of  these  effects  of 
injuries  and  diseases  of  nerves.  This 
essay  will  therefore  consist  of  two  sections : 
the  first,  relating  to  facts  demonstrating 
the  existence  of  a  great  variety  of  reflex 
and  other  remote  effects  of  irritation  of 
centripetal  nerves  ;  the  second,  giving 
the  principal  features  and  rules  of  diag- 
nosis and  treatment  of  these  effects  of 
diseases  and  injuries  of  branches  and 
trunks  of  nerves. 


Section  I. — Affections  of  the  Nerv- 
ous Centres  and  other  Organs, 
Caused  by  an  Injury  to,  or  A*1)is- 
ease  of,  a  j^erve. 

Epilepsy. — Of  all  the  nervous  and  other 
complaints  that  may  be  due  to  an  irrita- 
tion starting  from  the  trunk,  branches-, 
or  ultimate  ramifications  of  nerves,  very 
few,  if  any,  are  more  frequent  than  epi- 
lepsy. Diseases  of  all  the  mucous  mem- 
branes, or  their  irritation  by  worms,  dis- 
eases of  the  cerebral  or  spinal  meninges, 
dentition,  etc.,  are  known  to  be  frequent 
causes  of  this  convulsive  affection.  But  it 
is  not  so  well  known,  that  an  injury  to,  or 
a  disease  of,  a  nerve,  not  rarely  produces 
epilepsy.  Indeed,  even  a  man  of  great 
authority  as  regards  epilepsy,  Dr.  Herpin,1 
has  lately  maintained  that  in  cases  in 
which  this  affection  seemed  to  have  been 
caused  by  an  external  injury,  it  was,  in 
reality,  due  to  a  disease  of  the  nervous 
centres.  It  is  most  important  that  medi- 
cal practitioners  should  not  be  misled  by 
such  an  opinion.  The  rational  treatment 
of  that  form  of  epilepsy  which  appears 
after  a  wound,  or  an  organic  affection,  of 
a  nerve,  would  certainly  be  neglected  if 
such  a  view  were  admitted.  It  is,  there- 
fore, necessary  to  demonstrate  that  in  a 
number  of  cases  an  epileptiform  affection 
and  also  the  most  genuine  epilepsy  have 
been  caused  by  a  lesion  of  a  nerve.  This 
demonstration  is  given  by  the  following 
kinds  of  proof: — 

1st.  In  a  great  many  cases,  epilepsy  has 
appeared  in  persons  in  whom  there  was 
ho  other  cause  for  its  production  but  a 
wound,  a  burn,  a  tumor,  an  inflammation, 
or  a  neuralgia. 


1  Des  acces  incomplets  d' epilepsia,  par  Th. 
Herpin,  p.  36.     Paris,  1867. 


•2d.  In  a  number  of  the  above  cases  a 
peculiar  sensation,  generally  miscalled 
aura  epileptica,  arose  from  the  seat  of  the 
irritated  nerve  before  all  or  most  fits. 

3d.  In  many  of  the  same  cases,  the 
application  of  a  ligature  round  a  limb 
above  the  seat  of  the  irritation  often  pre- 
vented the  occurrence  of  fits. 

4th.  In  some  of  the  same  cases  a  pres- 
sure on  the  seat  of  the  external  irritation 
invariably  brought  on  a  fit. 

5th.  In  many  cases  of  epilepsy  appa- 
rently due  to  an  irritation  of  a  nerve,  the 
section  of  that  nerve  above  the  seat  of 
irritation,  or  the  amputation  of  the  limb; 
the  extirpation  of  a  tumor,  of  a  cicatrix, 
of  a  decayed  tooth,  of  a  carious  bone, 
etc.,  have  cured  the  patient. 

6th.  I  have  discovered,  in  certain  ani- 
mals, that  the  irritation  of  the  sciatic 
nerve  by  a  broken  bone,  or  by  some  other 
causes  (crushing,  tying,  or  cutting),  inva- 
riably produces  a  temporary  or  persistent 
epilepsy.  This  convulsive  affection  never 
disappears  without  treatment,  unless  the 
irritation  has  ceased  in  the  sciatic  nerve. 

These  various  facts  clearly  prove  that 
epilepsy  may  be  due  to  an  irritation  of  a 
nerve,  and  exist  without  any  serious  or- 
'ganic  change  in  the  nervous  centres.  For 
the  details  of  cases  like  those  I  have  men- 
tioned I  will  refer  the  reader  to  the  new 
edition  of  my  work  on  epilepsy,  which  will 
soon  be  published.  I  will  only  say  here, 
that  some  of  these  cases  have  been  ob- 
served by  perfectly  reliable  men,  such  as 
Sir  Astley  Cooper,  Sir  Benjamin  Brodie, 
Dieffenbach,  Baron  Larrey,  etc.  I  will 
give  one  of  those  cases  as  a  good  specimen 
of  reflected  epilepsy.  It  was  put  on  re- 
cord by  Dr.  W.  Laing,  of  Aberdeen. 

M.  D.,  aged  twenty-one,  had  the  left  hand 
lacerated  by  machinery.  She  went  on  well 
till  the  night  of  March  6,  when  she  was  seized 
with  convulsions,  and,  after  a  day  or  two, 
with  trismus  and  other  tetanic  symptoms. 
On  April  7  she  was  dismissed  cured;  but  on 
June  24  she  returned  to  the  hospital.  About  a 
fortnight  before  her  readmission  she  suddenly 
fell  down  in  an  epileptic  fit ;  and  since,  the 
attacks  have  become  more  and  more  frequent, 
recurring  five  or  six  times  a  day,  and  lasting 
about  five  minutes,  after  which  she  remained 
a  considerable  time  in  a  state  of  stupor.  On 
the  25th  the  fits  were  so  severe  that  she  was 
put  in  the  strait-waistcoat.  When  the  fits 
were  slight,  they  were  confined  chiefly  to  the 
injured  arm.  On  touching  the  fingers 
smartly,  the  arm  was  convulsively  with- 
drawn ;  and,  when  this  was  done  while  she 
was  lying  in  a  state  of  stupor,  violent  con- 
vulsions of  the  arm  were  produced.  The 
patient  often  felt  a  sensation  arising  from 
the  injured  hand  previous  to  her  fits.  As  the 
remainder  of  the  hand  was  of  little  use,  the 
forearm  was  amputated  ;  the  patient  never 
had  the  slightest  appearance  of  epilepsy  after 
the  operation,   and  was  dismissed  cured,  a 
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month  afterwards.  The  digital  branches  of 
the  median  nerve  and  a  branch  of  the  ulnar 
were  found  enlarged  to  four  or  five  times  their 
usual  size,  and  their  extremities  bulbous, 
and  iirmly  imbedded  in  a  hard  cicatrix.1 

Tetanus. — Referring  to  the  article  on 
Tetanus  in  the  first  volume  of  this  work, 
I  will  only  say  a  few  words  on  the  im- 
portant questions  relating  to  the  nature 
and  to  the  local  treatment  of  this  affec- 
tion. 

I  am  really  surprised  that  some  persons 
still  doubt  that  it  is  owing  to  a  peculiar 
influence,  exerted  on  the  circulation  of 
the  blood  and  the  nutrition  of  the  spinal 
cord  and  the  medulla  oblongata,  by  the 
irritation  of  a  centripetal  nerve,  that  teta- 
nus arises  from  a  traumatic  lesion.  I  hope 
that  the  following  facts  and  reasoning  will 
show  that  this  convulsive  affection  is  truly 
dependent  upon  an  irritation  arising  from 
the  injured  nerves,  and  not — as  Dr.  B.  W. 
Richardson,  Roser,  Billroth,  and  others  are 
inclined  to  admit— from  toxsemia. 

The  relation  between  the  wound  and 
tetanus  seems  to  be  positively  established 
— at  least,  in  those  cases  in  which  the 
muscles  attacked  with  spasms  are  on  the 
side  injured.  Lepelletier,  Sir  Gilbert 
Blane,  Swan,  Dupuytren,  and  Mr.  Cur- 
ling,2 who  cites  the  preceding  authors, 
have  seen  such  cases.  My  friend,  Dr.  G. 
H.  B.  Macleod,3  relates  two  cases  of  fatal 
tetanus,  in  which  the  tetanic  spasms  were 
almost  entirely  limited  to  the  side  injured. 
Baron  Larrey  states  that  when  the  wound 
causing  tetanus  is  in  the  anterior  part  of 
the  trunk,  emprosthotonos  is  the  form 
generally  observed. 

Other  strong  arguments  in  favor  of  the 
view  that  traumatic  tetanus  is  caused  by 
a  peripheric  irritation,  are  :  1st,  that  very 
frequently  the  muscles  in  the  neighbor- 
hood of  the  wound  are  either  the  first 
attacked  or  the  most  affeetecLwith  spasms  ; 
2d,  that  in  many  cases  it  has  been  observed 
by  myself  and  others,  that  even  a  slight 
pressure  on  the  wound  or  the  cicatrix  has 
increased  the  spasms  or  produced  them, 
in  periods  of  relaxation  (after  chloro- 
fortnic  anaesthesia,  for  instance). 

It  may  seem  strange  that  tetanus  will 
sometimes  follow  even  the  slightest  wound, 
and  that  it  will  come  at  any  period  of  in- 
flammation or  cicatrization,  and  even 
when  there  is  no  pain  at  fill  in  the  wound 
or  its  neighborhood.  But  this  last  fact  is 
no  objection  to  the  view  that  tetanus 
takes  place  in  consequence  of  an  irrita- 
tion starting  from  these  parts,  as  we  know 

1  Aberdeen  Infirmary  Reports,  in  Lond. 
Med.  Gazette  for  Dec.  25,  1840. 

2  A  Treatise  on  Tetanus,  pp.  87,  174.  Lon- 
don, 1836. 

3  See  his  excellent  work,  Notes  on  the  Sur- 
gery of  the  War  in  the  Crimea,  pp.  155-161. 
1858. 

vol.  in.— 28 


that  all  the  morbid  or  normal  influences 
on  circulation  and  nutrition  in  the  ner- 
vous centres,  may  proceed  from  the  peri- 
phery, without  any  pain,  or  even  without 
the  least  perceived  sensation. 

The  kind  of  lesion  which  most  fre- 
quentby  produces  tetanus,  implies  that 
there  is  a  great  irritation  of  nerves, 
although  there  may  be  no  marked  pain. 
In  a  table  given  by  Mr.  Poland  in  this 
work  (Vol.  L,  p.  56(3),  we  find  that  out  of 
1364  cases  of  major  and  minor  operations 
at  Guy's  Hospital,  there  is  but  one  case 
of  tetanus ;  while  out  of  398  cases  of 
compound  fractures  and  594  cases  of 
wounds  of  all  varieties,  there  were  18 
cases  of  tetanus ;  giving  a  proportion, 
when  the  nerves  were  simply  divided,  by 
a  sharp  knife,  of  one  case  of  tetanus  out 
of  1364  patients;  and  of  one  case  out  of 
55  patients,  after  wounds  and  fractures, 
when  the  nerves  were  bruised  or  much 
irritated.  In  a  statistical  table  given  by 
Dr.  Friederich,1  the  influence  of  great 
irritation  of  nerves  in  causing  tetanus  is 
also  demonstrated :  out  of  176  cases  of 
that  affection,  only  11  occurred  after 
amputation,  and  33  after  gunshot  wounds, 
while  61  were  due  to  contusion  or  com- 
minutive  fracture,  and  71  to  wounds  by 
puncturing  instruments,  or  dilaceration 
and  bruising  of  tissues  by  nails,  pieces  of 
wood,  etc.  Dr.  Lawrie's  statistics  agree 
with  those  of  Friederich.2 

The  cases  of  cure  of  tetanus  either  by 
an  amputation  of  a  limb  or  by  section  of 
a  nerve,  clearly  prove  the  dependence  of 
this  affection  on  an  irritation  starting  from 
some  peripheral  part  of  a  nerve.  The 
same  conclusion  flows  out  from  numerous 
facts  like  the  following,  to  which  I  might 
add  many  others.  Tetanus  is  pointed  out 
to  have  been  caused  by  a  small  splinter  of 
bone  sticking  in  the  radical  nerve  (Hen- 
nen),  by  a  portion  of  a  whip  embedded  in 
the  cubital  nerve  (Dupuytren),  by  an  ap- 
plication of  caustic  potash  on  the  coraco- 
brachial nerve  (Frere),  by  shot  corns  in 
the  tibial  nerve  (J.  Hutchinson),  by  a 
splinter  of  wood  in  the  radial  nerve  (Mor- 
gan), by  neuritis  (Curling,  Lepelletier, 
Froriep,  and  others),  by  ligatures  on 
nerves  of  limbs  (Larrey,  Beclard,  Portal, 
etc.),  by  a  small  piece  of  broken  bone 
passing  through  the  peroneal  nerve  (Wut- 
zer  and  O.  Weber),  by  the  crushing  of  the 
anterior  tibial  nerve  between  fragments 
of  broken  bone  (Alquie),  and  by  partial 
division  or  tearing  of  nerves  (Swan,  Lis- 
ton,  Billroth,  etc.).  In  cases  in  which  the 
spinal  cord  was  either  inflamed  or  rendered 
extremely  excitable,  the  section  of  a  nerve 


1  De  Tetano  traumatico,  Berolini,  1837. 

2  The  Glasgow  Medical  Journal  for  Oct., 
1853  ;  and  The  Association  Medical  Journal, 
Nov.  18,  1S53,  p.  1017. 
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or  an  amputation  has  been  of  no  avail ; 
and  in  some  cases,  also,  in  which  an  in- 
flammation has  been  propagated  high  up 
in  the  trunk  of  a  nerve,  towards  its  roots, 
these  operations  have  been  useless ;  but 
such  failures  might  have  been  avoided  had 
these  modes  of  treatment  been  applied 
earlier,  and  had  all  the  uerves  been 
divided  higher  up  than  they  have  been.  I 
need  not  say  that  the  simple  division  of  a 
nerve  should  always  be  preferred  to  an 
amputation,  unless  there  are  some  special 
reasons  for  this  last  operation. 

Hysteria. — The  extreme  frequency  of 
this  affection  in  women  renders  it  difficult 
to  prove  that  it  may  be  due  to  an  irritation 
of  a  nerve.  However,  there  are  cases  in 
which  it  seems  quite  clear  that  hysteria 
was  really  caused  by  a  wound,  or  the  irri- 
tation of  a  tumor.1 

Two  very  interesting  cases  are  reported  by 
Dr.  Parsons  ;2  one  observed  by  himself,  the 
other  by  Dr.  S.  P.  Hildreth. 

Morgagni  mentions  the  case  of  a  young 
girl  who,  after  a  wound  to  a  finger  by  the 
biting  of  a  sparrow,  was  attacked  with  fits 
of  trembling  and  screaming,  recurring  six- 
teen or  eighteen  times  a  day.3 

Raynaud  relates  the  case  of  a  woman  who, 
after  having  received  a  blow  on  the  breast, 
had  a  first  attack  of  hysteria.  Two  small 
tumors  soon  appeared  at  the  injured  place, 
and  for  seven  years  hysterical  attacks  occur- 
red several  times  every  day.  These  tumors 
were  removed  by  Boyer,  and  immediately 
after,  the  operation  the  attacks  ceased,  and 
did  not  recur  again.4 

Three  years  ago,  in  a  patient  of  mine  of  a 
highly  nervous  temperament,  but  who  never 
had  had  any  marked  symptoms  of  hysteria, 
convulsions  and  delirium,  with  some  degree 
of  lock-jaw,  frequently  appeared  and  ceased, 
during  three  or  four  days,  after  a  slight  wound 
by  a  needle  in  front  of  the  knee-joint,  just 
below  the  patella.  The  needle  broke  at  the 
time  of  the  accident,  and  a  small  part  of  it 
remained  under  the  skin.  As  soon  as  the 
pain  ceased  in  the  little  wound,  after  the  ex- 
traction of  the  point  of  the  needle,  the  patient 
got  well,  and  has  had  no  return  of  hysterical 
symptoms  since. 

Brachet  has  seen  a  temporal  neuralgia  pro- 

1  An  interesting  case,  published  by  Hamil- 
ton (Dublin  Journal,  183.S,  vol.  xiii.,  p.  42), 
shows  how  careful  we  must  be  as  regards  the 
signification  of  symptoms  in  hysterical  pa- 
tients. All  the  most  characteristic  features 
of  neuritis  existed  in  a  patient  after  a  wound, 
but  they  disappeared  at  once  after  a  violent 
fit  of  hysteria. 

2  American  Journal  of  the  Medical  Sciences, 
April,  1851,  pp.  307,  312. 

3  De  Sedibus  et  Causis  Morborum,  Lutetiae, 
1822,  vol.  vi.,  p.  613,  epist.  liv.,  §  45. 

4  Raynaud,  in  Archives  de  Medecine,  1829, 
vol.  hi.,  p.  434. 


duce  hysterical  fits  every  time  it  appeared, 
and  for  all  the  time  it  lasted.1 

Sir  Benjamin  Brodie  mentions  several  cases 
in  which  a  wound  was  the  cause  of  hysteria.2 

A  very  curious  case  of  hysteria  in  a  man, 
cured  by  the  removal  of  a  tumor  of  the  ex- 
ternal ear,  has  been  published  by  Dr.  Bas- 
tien,  in  his  inaugural  dissertation.3 

In  hysteria  as  in  epilepsy,  an  aura 
starting  from  some  point  of  the  periphery 
of  the  body  may  precede  an  attack,  and 
also  the  aura  may  be  created  by  a  pres- 
sure on  some  part.  In  those  cases  the 
same  means  of  treatment  as  in  epilepsy 
may  prove  useful.  These  facts,  and  the 
cases  I  have  briefly  mentioned,  show  that 
hysteria,  like  epilepsy  and  tetanus,  may 
be  caused  by  an  irritation  of  a  nerve.  I 
must  say,  however,  that  a  persistent  cure 
of  hysteria  is  very  rarely  obtained.  Va- 
rious operations,  such  as  extirpation  of 
cicatrices,  amputations,  etc.,  to  cure  hys- 
terical spasms  due  to  an  irritation  of 
nerves,  have  proved  beneficial  only  for  a 
time,  in  several  cases  of  Sir  Benjamin 
Brodie,4  of  Mr.  Hancock,  Tyrrel,  and 
Bransby  Cooper.5 

Catalepsy. — I  have  seen  a  case  of  this 
affection  in  which  attacks  were  brought 
on  at  once  by  even  a  slight  pressure  on 
tender  spots  between  the  shoulders. 
Catalepsy,  therefore  may,  like  other  neu- 
roses, be  produced  by  a  peripheric  irrita- 
tion.6 

Chorea.  —  St.  Yitus's  dance  may  be 
caused  by  an  injury  to  a  nerve. 

In  a  case  of  Dr.  Borelli,  of  Turin,  chorea 
was  caused  by  a  neuroma  of  the  foot,  in  a 
child  thirteen  years  old.  This  convulsive 
affection  was  at  once  lessened,  and  in  four 
days  cured,  after  the  extirpation  of  the  neu- 
roma.7 Andral  mentions  a  case  of  chorea 
caused  by  the  irritation  of  a  finger  by  a  re- 
troverted  nail.8  Dr.  J.  Maiden  has  cured  a 
woman  of  choreic  movements  by  the  extrac- 
tion of  a  decayed  tooth.9 

Hydrophobia. — I  will  try  to  show  else- 
where that  the  symptoms  of  this  terrible 

1  TraitS  de  l'Hysterie,  1847,  p.  253. 

2  Lectures  illustrative  of  certain  Local 
Nervous  Affections,  1837,  pp.  40-46. 

3  These  inaugurale,  soutenue  le  20  novem- 
bre,  1855.     Paris. 

4  Loc.  cit.,  p.  83. 

5  Lancet,  March  20,  1852,  pp.  281-283. 

6  Hufeland  relates  a  case  of  attacks  of  run- 
ning and  of  catalepsy,  caused  by  a  blow  on  the 
head,  and  cured  by  trepanation  (cited  by 
Roth,  Musculation  irresistible,  p.  32). 

'  Gazette  des  Hopitaux,  1850,  p.  454. 

8  Cours  de  Pathologic  interne,  vol.  hi.,  p. 
304. 

9  Archives  de  Medecine,  mars,  1855,  p.  338  ; 
from  Trans.  Provincial  Associat.,  vol.  xix. 
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affection  depend  on  a  local  effect  of  the 
virus  on  the  wounded  nerves,  and  that 
some  chance  of  cure  might  be  obtained 
by  division  of  the  irritated  nerves.  Al- 
ready in  the  last  century,  G.  Hicks  pro- 
posed this  means  of  treatment  against 
hydrophobia.'  I  owe  to  Dr.  Stokes,  of 
Dublin,  the  mention  of  a  most  important 
case,  showing  that  there  is  good  ground 
to  hope  that  hydrophobia  might  some- 
times be  cured  by  amputation  or  divi- 
sion of  a  nerve.2 

Tremulous  movements. — The  so-called 
trembling  palsy,  which  so  often  consists 
simply  in  involuntary  tremulous  move- 
ments, without  any  palsy,  may  be  caused 
by  an  irritation  starting  from  a  nerve. 

Sabatier3  relates  the  case  of  a  young  man, 
who,  after  a  wound  of  the  saphenous  nerve, 
near  the  knee,  was  attacked  with  violent 
trembling  of  the  leg  and  thigh,  which  lasted 
many  months.  In  a  patient  sent  to  me  by 
Mr.  Erichsen,  an  injury  to  a  nerve  of  the  left 
arm  has  produced  trembling  in  both  arms. 
In  another  patient,  for  whom  I  was  consulted 
by  Mr.  M.  H.  Collis,  of  Dublin,  shaking  palsy 
began  in  a  fractured  limb  and  thence  extended 
to  the  other  limbs.  Several  cases  are  on  re- 
cord showing  that  the  shaking  due  to  an  ex- 
ternal injury  may  become  general.4 

Rotatory  convulsions. — I  have  found  that 
an  injury  to  the  auditory  nerve  in  ani- 
mals is  at  once  followed  by  rotatory  move- 
ments. I  do  not  know  of  any  case  of 
wound  of  that  nerve  in  man  having  pro- 
duced the  same  symptoms;  but  several 
cases  are  on  record  in  which  these  move- 
ments have  been  observed  in  man  when 
the  auditory  nerve  was  irritated  by  an  in- 
flammation or  some  other  cause  (an  injec- 
tion of  caustic,  etc.). 

I  would  refer  for  these  cases  to  my  work  on 
the  Central  Nervous  System,  p.  195,  only 
adding  here  that  since  that  publication  I  have 
seen  three  cases  of  that  peculiar  kind  of  in- 
voluntary movements,  caused  by  an  affection 
of  the  internal  ear.  An  irritation  of  other 
nerves  may  produce  the  same  effect.  Dr. 
Krieg  relates  the  case  of  a  patient  wounded 
on  the  forehead,  and  on  whom  a  touch  of  the 
injured  skin  produced  attacks  of  exceedingly 
rapid  rotatory  movements.5 

1  Lond.  Med.  and  Phys.  Journal,  vol.  xvii., 
p.  277. 

2  The  case  above  mentioned,  and  the  rea- 
sons I  have  for  the  hope  I  have  expressed,  will 
be  found  in  the  Appendix  to  my  work,  Lec- 
tures on  the  Physiol,  and  Pathol,  of  the  Cen- 
tral Nervous  System,  p.  261  et  seq.     1860. 

8  Medecine  operatoire,  vol.  i.,  p.  254. 

*  Inquiry  concerning  Constitutional  Irrita- 
tion, by  B.  Travers,  p.  115,  1826  ;  and  Trea- 
tise on  Diseases  and  Injuries  of  Nerves,  by  J. 
Swan,  p.  124,  1834. 

s  Histoire  de  la  Musculation  irresistible, 
par  le  Dr.  Roth,  p.  78.     Paris,  1805. 


Local  convulsions. — It  is  well  known  that 
wounds  of  the  branches  of  the  fifth  pair 
of  nerves  may  by  a  reflex  influence  pro- 
duce spasms  of  the  muscles  of  the  eyes, 
or  trismus,  or  histrionic  convulsions.  It 
is  known  also  that  muscles  of  the  limbs 
and  trunk  may  be  seized  with  either  tonic 
or  clonic  reflected  convulsions  from  an  irri- 
tation of  a  nerve.  Sneezing,  hiccough, 
cough,  and  vomiting  are  sometimes  also 
caused  by  the  reflex  influence  of  wounds. 
Spasms  of  the  sphincters  (vesicae  et  ani), 
of  the  oesophagus,  of  the  larynx,  etc.,  are 
also  among  the  reflected  phenomena  not 
rarely  caused  by  an  irritation  of  superfi- 
cial nerves. 

Contracture  of  bloodvessels. — Many  ex- 
periments establish  that  bloodvessels  will 
contract  by  a  reflex  action.1  In  hysteria 
and  other  nervous  affections  a  reflex  vas- 
cular contracture  frequently  occurs. 

An  eminent  American  clergyman  has  given 
me  the  details  of  a  most  remarkable  case  of 
prolonged  reflex  contracture  of  bloodvessels, 
he  himself  being  the  patient.  After  having 
violently  struck  his  leg  (two  inches  above 
the  knee)  against  a  piece  of  paling-fence,  he 
was  soon  apparently  cured  of  the  local  injury  ; 
but  an  influence  upon  the  bloodvessels  of  the 
limb  showed  itself ;  so  that  for  a  whole  win- 
ter it  remained  extremely  cold,  and  ever 
since,  for  twenty  years,  its  temperature  has 
been  lower  than  that  of  the  other  leg.  Swan2 
has  also  observed  a  case  of  permanent  reflex 
contracture  of  bloodvessels.  I  will  revert  to 
this  subject  in  speaking  of  reflex  muscular 
atrophy. 

Paralysis. — I  will  not  enter  here  into 
the  discussion  of  the  great  question  of  the 
mode  of  production  of  paralysis  when 
caused  by  an  irritation  of  a  nerve.  I  will 
only  say  that  there  are  two  absolutely  dif- 
ferent kinds  of  paralysis  produced  by  such 
an  irritation  :  in  one  kind  a  congestion 
or  even  an  inflammation  takes  place  in  a 
part  of  the  nervous  centres  by  an  influ- 
ence exerted  by  the  peripheric  irritation, 
and  the  paralysis  then  produced  is  accom- 
panied by  the  usual  symptoms  of  conges- 
tion or  inflammation  of  some  part  of  the 
brain  or  spinal  cord  ;  while  in  another 
kind  the  paralysis  exists  without  any 
symptom  of  congestion  or  inflammation 
of  the  nervous  centres.  This  second  kind 
of  paralysis  caused  by  an  irritation  of  a 
nerve  is  most  likely  due,  at  least  in  some 
cases,  to  a  reflex  contracture  of  bloodves- 
sels3 in  a  part  of  the  nervous  centres.     In 

1  See  my  researches  on  this  subject,  with 
my  friend  Dr.  Tholozan's  (Journal  de  la 
Physiol,  de  1' Homme,  etc.,  1858,  p.  497);  and 
Dr.  J.  S.  Lombard  (Archives  de  Physiol, 
norm,  et  pathol.,  1868,  p.  688). 

2  Loc.  cit.,  p.  157. 

3  An    able   physician,   trying  to  ascertain 
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some  cases,  if  not  in  all,  it  may  also  de- 
pend, however,  on  a  peculiar  influence 
exerted  on  nerve-cells,  in  these  centres,  by 
an  irritation  starting  from  peripheric 
nerve-fibres,  producing  what  has  been 
called  inhibition,  or,  at  any  rate,  changing 
the  condition  of  activity  of  these  nerve- 
cells. 

Paralysis  of  the  various  muscles  of  the 
eye,  including  the  iris,  is  pretty  often  ob- 
served in  cases  of  wound  of  the  infra-  or 
supraorbital  nerves,  or  in  cases  of  neural- 
gia. I  have  seen  several  cases  of  that 
kind  of  paralysis  (caused  by  a  neuralgia), 
and  all  characterized  by  their  evident 
relations  with  that  cause. 

In  a  case  which  I  have  carefully  watched, 
a  sprain  of  one  arm  at  the  elbow-joint  soon 
produced  a  paralysis  of  both  arms,  but  more 
marked  in  the  uninjured  arm  than  in  the 
other.  Every  change  in  the  degree  of  pain 
in  the  injured  elbow  was  accompanied  by  a 
corresponding  change  in  the  degree  of  the 
paralysis.  The  pain  has  now  ceased  for  many 
years,  and  the  paralysis,  which  ceased  with 
it,  has  not  reappeared,  the  two  arms  having 
at  present  as  great  power  as  they  ever  had 
before  the  injury. 

Baron  Larrey  states  that  almost  all  the 
men  who  received  slight  wounds  of  the  shoul- 
der in  the  Syrian  campaign  were  attack-ed 
with  paralysis  of  the  injured  limb.  These 
patients  were  cured  in  Egypt,  where  the  air 
is  purer  than  in  Syria.  In  some,  at  least,  of 
these  cases,  the  paralysis  was  clearly  due  to 
an  influence  exerted  on  the  nervous  centres 
by  the  irritation  of  superficial  nerves.1 

Facial  paralysis  from  a  neuralgia  is  not 
rare ;  in  one  case  this  paralysis  and  neural- 
gia were  both  caused  by  the  irritation  of  the 
infra-orbital  nerve,  and  cured  by  the  extirpa- 
tion of  the  irritating  cause,  a  piece  of  porce- 
lain.— (Jeffreys,  quoted  by  Tillaux,  Des  Af- 
fections chirurg.  des  Nerfs,  p.  15 ;  Paris, 
1866.)  Fabricius  Hildanus,  quoted  by  J. 
Barthez.  (loc.  cit.,  p.  83,  vol.  ii.),  relates  a 
case  of  paralysis  of  one  arm,  caused  by  a 
piece  of  glass  in  the  ear. — The  arm  may  be 
paralyzed     by    an     influence    arising    from 

the  correctness  of  a  statement  of  mine,  that 
an  irritation  of  nerves  of  the  kidney  may,  by 
a  reflex  action,  produce  a  contraction  of  blood- 
vessels of  the  pia  mater  of  the  spinal  cord, 
has  been  unable  to  succeed,  owing  to  the  fact 
that  after  having  laid  bare  that  nervous  cen- 
tre, he  vainly  looked  for  bloodvessels  on  the 
surface  he  had  under  his  eyes.  Had  he  wait- 
ed some  time,  he  would  not  only  have  seen 
bloodvessels  appear  where  he  at  first  had  not 
seen  any,  but  he  might  have  had  the  proof 
that  there  is  a  contraction  of  the  bloodvessels  of 
the  surface  of  the  spinal  cord,  powerful  enough 
to  render  them  almost  invisible,  and  occurring 
when  the  incito-motor  nerves  of  the  skin  and 
other  parts  of  the  back  are  strongly  irritated 
in  the  operation  of  laying  bare  the  cord. 

1  Memoires  do  Chirurgie  militaire,  1812, 
vol.  ii.,  p.  153. 


very  distant  nerves.  Drs.  S.  W.  Mitchell, 
Morehouse,  and  Keen1  give  two  interesting 
cases,  in  one  of  which  the  irritated  nerve  was 
the  sciatic,  and  in  the  other  the  crural. 

Parsons  mentions  a  case  of  paralysis  of  the 
face  and  arm,  caused  by  a  prick.2 

Roche,  in  an  able  dissertation,  relates  the 
case  of  a  physician  in  whom  general  convul- 
sions and  afterwards  complete  paralysis  of 
sensibility  and  motion  in  the  left  arm  ap- 
peared, after  the  painful  extraction  of  two 
teeth  of  the  left  upper  jaw.  There  was  also 
loss  of  speech,  but  no  alteration  of  intelli- 
gence. In  an  hour  the  paralysis  disappeared, 
and  speech  returned.3 

As  regards  the  lower  limbs,  I  will  sim- 
ply refer  to  my  work  On  Paralysis  of  the 
Lower  Extremities,  in  which  a  number  of 
facts  show  that  a  peripheric  irritation  of 
nerves  may  produce  that  form  of  loss  of 
movement. 

I  will  only  say  here  that  one  of  the  lower 
limbs  may  be  alone  paralyzed,  as  in  a  case 
by  A.  Boyer,  in  which  an  irritation  from  a 
dislocated  elbow  was  (according  to  all  ap- 
pearances) the  cause  of  paralysis  of  the  cor- 
responding lower  extremity.4 

Cases  of  more  extensive  paralysis  are  also 
reported  by  the  three  American  authors  I 
have  named.  Schenkius  (Barthez,  loc.  cit., 
vol.  ii.,  Notes,  p.  41),  has  seen  a  case  of  gen- 
eral paralysis  produced  by  a  wound  of  the 
eyebrow. — I  have  been  consulted  by  an  Ameri- 
can officer  who  became  paralyzed  in  a  slight 
degree  in  the  four  limbs,  chiefly  the  right 
arm  and  the  left  leg,  from  a  gunshot  wound 
of  the  cervical  plexus,  and  partly  also  of  the 
brachial  plexus  of  the  right  side. 

I  have  seen  a  most  interesting  case  of  gen- 
eral paralysis,  caused  by  an  irritation  of  the 
nerves  of  the  penis,  cured  by  the  successful 
treatment  of  balanitis  and  the  operation  for 
phimosis. 

Hemiplegia  from  peripheric  irritation 
is  less  frequent  than  partial  paralysis  or 
paraplegia. 

There  are,  however,  some  remarkable  cases 
on  record.  In  one  of  them,  published  by 
Dr.  Shearman,  there  was  hemiplegia  of  the 
right  limbs,  caused  by  tic  douloureux  of  the 
right  inferior  axillary  nerve.  Tonics  and 
galvanism  cured  the  patient.5 — In  another 
case,  recorded  by  Baron  Larrey,  a  lady  was 
attacked  with  hemiplegia  on  the  same  side 
where  she  suffered  from  a  facial  neuralgia, 

1  Circular  No.  6,  Reflex  Paralysis.  Phila- 
delphia, 1864.  See  also  a  paper  on  "  Paraly- 
sis from  Peripheral  Origin,"  by  Dr.  S.  Weir 
Mitchell.     New  York,  1866. 

2  Amer.  Journ.  of  the  Med.  Sciences,  April, 
1851,  p.  310. 

3  Des  Accidents  nerveux  traumatiques,  p. 
65.     These.     Paris,  3  Janvier,  1861. 

4  Gazette  medicate  d'e  Paris,  1834,  p.  358. 

5  Provincial  Medical  and  Surgical  Journal, 
May  15,  1844. 
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the  hemiplegia  being  more  evident  during 
the  .attacks  of  neuralgia  ;  both  affections  were 
cured  by  moxas.1 

I  have  collected  thirty-seven  cases  in  which 
there  was  hemiplegia,  due  to  an  irritation  of 
either  the  auditory  or  the  trigeminal  nerves 
near  their  origin,  or  of  the  cms  cerebelli.  I 
have  tried  to  show  elsewhere  that,  in  those 
cases,  the  paralysis  which  exists  in  the  limbs 
on  the  side  of  the  irritated  part,  is  probably 
due  to  a  reflex  influence.2 

Sir  Astley  Cooper  mentions  the  following 
fact:  "Mr.  Toulmin  attended  a  lady  on  ac- 
count of  her  suffering  severely  from  a  diseased 
tooth,  and  she  appeared  also  to  be  afflicted 
with  hemiplegia.  Mr.  Toulmin  extracted  the 
tooth,  and  in  a  short  time  the  paralytic  affec- 
tion entirely  subsided.3 

Anaesthesia. — A  reflex  anaesthesia  is  not 
rare  in  cases  of  neuralgia. 

Many  cases  of  reflected  ansesthesia  from  a 
wound  and  other  injuries  of  nerves  are  on 
record.  A  remarkable  casB  of  Baron  Larrey 
(loc.  cit. ,  vol.  v.,  p.  35,  1821),  and  an  impor- 
tant one  of  Roche  (quoted  in  my  Lect.  on  the 
Centr.  Nerv.  Syst.,  p.  131),  particularly  de- 
serve to  be  mentioned.  I  have  observed  an- 
sesthesia of  the  arms  in  an  able  lawyer  of 
London,  which  was  caused  by  a  blow  on  the 
back  of  one  knee.  Several  interesting  cases 
have  been  published  by  Drs.  S.  W.  Mitchell, 
Morehouse,  and  Keen.  In  one  base  a  shell- 
wound  of  the  left  thigh  produced  ansesthesia 
of  the  right  thigh.4  I  have  several  times 
seen  anaesthesia  of  the  whole  of  one  side  of 
the  face,  in  cases  of  neuralgia  of  one  part  of 
the  trigeminal  nerve  on  the  same  side.  I 
have  seen  also  a  case  of  ansesthesia  of  a  part 
of  the  forehead  and  face,  in  consequence  of 
the  irritation  of  a  branch  of  the  fifth  pair,  on 
the  cheek-bone,  by  a  bruise.  In  those  cases  the 
anaesthesia  subsided  when  its  cause  was  cured. 

Amaurosis. — The  cases  of  amaurosis 
due  to  an  irritation  of  the  trigeminal 
nerve  are  frequent  enough  for  my  dispens- 
ing with  quotations  of  cases. »  In  the  first 
edition  of  this  work  I  had  quoted  cases  of 
Wardrop,5  Notta,6  Dr.  Noyes,   of  New 

1  Recueil  de  Memoires  de  Chirurgie,  vol.  v., 
1821. 

2  Lect.  on  the  Physiology  and  Pathology  of 
the  Central  Nervous  System,  pp.  201,  264. 

3  Lect.  on  the  Principles  and  Practice  of 
Surgery,  vol.  i.,  p.  6,  1824.  Dr.  Castle,  of 
New  York,  mentions  a  case  of  paraplegia 
caused  by  decayed  teeth,  quickly  cured  by 
the  extirpation  of  these  teeth  (Lancet,  1846, 

'      vol.  ii.,  p.  267). 

4  See  an  excellent  paper  by  Dr.  S.  Weir 
V  Mitchell,  on  "Paralysis  from  Peripheral  Ori- 
.;  gin,"  reprinted  from  the  New  York  Medical 
''    Journal,   1866,  p.   59.     I  have  lately  found 

I    that  the  irritation  of  the  sciatic  nerve  in  the 

lower  animals  produces  a  slight  anaesthesia  of 

i    the  lower  limb  on  the  opposite  side,  and  of 

1    the  face  and  neck  on  the  side  of  the  irritation. 

5  Med.-Chir.  Trans.,  vol.  xii. 

6  Archives  g6n.  de  Med.-Chir..  etc.,  juillet, 
1854,  pp.  12-21. 


York,'  and  Mr.  J.  Hutchinson.2  This 
last  observer  has  since  published  several 
able  papers  on  this  subject.  I  have  my- 
self seen  five  or  six  cases  of  amaurosis 
evidently  due  to  an  irritation  of  the  infra- 
or  supraorbitalis  nerve.  Cases  of  amau- 
rosis due  to  an  injury  of  a  nerve  of  the 
trunk  or  limbs  are  not  frequent.  Dr.  J. 
B.  Colhoun  has  reported  a  remarkable 
case  of  sudden  and  almost  complete  amau- 
rosis of  both  eyes,  caused  by  a  gunshot 
wound  of  the  scapula.3 

Deafness.  —  A  neuralgia  of  the  face 
sometimes  produces  loss  of  hearing  ;  other 
kinds  of  irritation  of  branches  of  the  fifth 
pair  may  also  cause  deafness.  Dentition 
and  decayed  teeth  have  been  pointed  out 
as  having  had  the  same  effects.  Pearson 
relates  a  case  of  wound  of  the  thigh  in 
which  deafness  was  among  the  symptoms 
produced  (Medical  Facts,  vol.  vi.  p.  109). 

Collapse. — I  only  wish  to  say  here,  that 
my  experiments  on  several  species  of  ani- 
mals, compared  with  facts  observed  in 
man,  show  that  there  are,  at  least,  three 
different  kinds  of  collapse  :  the  first,  one 
in  which  a  reflex  arrest  or  diminution  of 
the  heart's  action  predominates ;  the 
second  especially  characterized  by  a  great 
diminution  of  breathing,  produced  by  a 
peculiar  inhibitory  influence  on  the  cen-. 
tral  organs  of  respiration,  the  heart  con- 
tinuing to  beat  with  more  or  less  vigor ; 
the  third,  which  I  have  recently  described 
in  my  lectures  at  the  Faculty  of  Medicine 
of  Paris,  consisting  in  a  powerful  influ- 
ence exerted  by  a  peripheric  irritation  on 
the  nervous  centres  of  the  nerves  able  to 
act  on  circulation,  secretion,  and  nutri- 
tion, and,  through  that  influence,  pro- 
ducing a  cessation  of  some  of  the  ordinary 
interchanges  between  the  blood  and  the 
tissues.  Two  opposite  conditions  of  the 
bloodvessels  may  exist  in  this  third  form 
of  collapse;  these  contractile  tubes  may 
be  dilated  or  contracted.  But  in  one  or 
the  other  of  these  conditions,  the  blood, 
instead  of  being  black,  in  the  veins,  is 
reddish  and  sometimes  arterial-looking, 
and  the  production  of  heat  ceases  in  the 
capillaries.  This  third  form  of  collapse, 
consisting,  as  I  have  said,  in  a  cessation 
of  the  ordinary  chemical  interchanges  be- 
tween the  tissues  and  the  blood,  is  the 
most  prominent  in  a  large  number  of 
cases,  and  it  is  also  the  most  dangerous 
of  the  kinds  of  shock  or  collapse.4 

Loss  of  smell,  taste,  and  hearing.— The 
celebrated  experiment  of  Magendie,  show- 
ing  that    a    section   of    the    trigeminal 


1  American  Med.  Times,  March  15,  1862. 

2  Med.  Times  and  Gazette,  May  7,  1859. 

s  The  Medical  Examiner,  p.  806,  vol.  ii. 
Philadelphia,  1839. 

4  See  my  article  on  "  Sjmcope,"  in  Archives 
de  Physiol,  normale  et  pathol.,  1869,  p.  767. 
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nerve  may  cause  a  loss  of  the  five  senses 
in  the  head,  is,  most  likely,  to  be  ex- 
plained by  a  reflex  influence.  At  any 
rate,  an  important  case  of  Dr.  Blondlot 
shows  that  an  irritation  of  the  infraorbi- 
talis  nerve  (wounded)  may  produce,  by  a 
reflex  action,  loss  of  hearing,  taste  and 
smell.1 

Neuralgia. — The  frequency  of  tic  dou- 
loureux, caused  by  an  irritation  of  a  small 
part  of  the  dental  nerves,  is  such,  that  it 
is  certainly  useless  to  mention  cases.  But 
tic  douloureux  may  be  caused  by  irrita- 
tions of  other  nerves,  wdiile  also  an  irrita- 
tion of  the  nerves  of  the  jaw  may  cause  a 
neuralgia  elsewhere  than  in  the  face. 
Mr.  Harvey  lias  seen  a  case  of  tic  doulou- 
reux caused  by  a  tumor  of  the  head.  It 
was  ascertained  several  times,  that  pres- 
sure on  the  tumor  brought  on  a  severe 
attack  of  tic.  The  patient  was  cured  by 
the  removal  of  the  tumor.2 

In  the  first  edition  of  this  work,  I  gave 
cases  of  reflex  neuralgia  reported  by  Mr. 
Gay,3  Dr.  R.  Rowland,4  Parsons,5  3?avig- 
not,6  Dr.  Greene,  of  New  York,7  "Ward- 
rop,8  Marechal,9I)r.  Castle,  of  New  York,10 
Marchal  de  Calvi,  '  and  Romberg.12  The 
view  I  then  maintained,  that  a  neuralgia 
may  be  caused  by  a  reflex  action,  being 
now  pretty  generally  admitted,  I  only 
give  here  a  reference  to  these  cases,  and 
to  important  publications  made  on  this 
subject  by  Ch.  Londe,13  J.  Mason  Warren,14 
and  Ch.  Mauriac.15 

Delirium. — I  will  simply  mention  here 
three  cases  which  show  quite  decisively 
that  delirium  may  be  caused  by  an  injury 
to  a  nerve. 

'  Gazette  medicale  de  Paris,  1834,  p.  44. 

2  On  the  Nature  and  Treatment  of  Tic 
Douloureux,  etc.,  by  Dr.  Henry  Hunt,  p. 
114,  1854. 

3  The  Lancet,  1846,  vol.  ii.,  p.  119. 

4  A  Treatise  on  Neuralgia,  by  R.  Rowland, 
p.  18.     1838. 

5  American  Journal  of  the  Med.  Sciences, 
Oct..  1854,  p.  423. 

6  Gazette  medicale  de  Paris,  1845,  p.  547. 

i  Dublin  Journ.  of  Med.  Sc,  1838,  vol. 
xiii.,  p.  53. 

8  Trans,  of  the  Med.-Chirurg.  Soc,  vol. 
viii.,  1817,  p.  246  et  seq. 

9  Case  of  Mareclial,  cited  by  Marchal  de 
Calvi,  in  Annales  de  Chirurgie,  1844,  vol.  iv., 
p.  69. 

10  The  Lancet,  1846,  vol.  ii.,  pp.  266,  267. 

11  Annales  de  Chirurgie,  loo.  cit.,  p.  76. 

12  Lehrbuch  der  Nervenkrankheiten,  3d 
edit,,  vol.  i.,  pp.  23-35. 

13  Rech.  sur  les  nevralgies  consecut.  aux 
lesions  des  nerfs.     Paris,  1860. 

11  Surgical  Observations,  with  Cases  and 
Operations.     Boston,  1867,  pp.  468,  471. 

16  Nevralgies  reflexes  de  l'orchite,  in  Gaz. 
Med.  Paris,  1869,  Nos.  25  to  47  ;  and  1870, 
Nos.  1  to  4. 


A  boy,  aged  fourteen,  trod  on  a  piece  of  glass, 
which  penetrated  the  big  toe,  but  was  removed. 
Four  years  after,  he  began  suddenly  to  talk 
in  a  very  strange,  wild  way  ;  true  delirium 
set  in,  and  nothing  appeased  the  patient. 
Near  the  ball  of  the  big  toe  a  small  reddish 
elevation  was  found.  The  moment  pressure 
was  made  upon  it,  the  seizure  returned  with 
violence.  An  incision  was  made  and  a  trifling 
piece  of  glass  was  removed.  Much  as  the 
patient  had  raved  during  the  operation,  with 
equal  suddenness  did  all  the  symptoms  van- 
ish ;  and  he  was  surprised  on  being  told  of 
all  the  senseless  things  he  had  uttered.1 

I  have  published  a  case  very  similar  to  this, 
which  I  owe  to  the  kindness  of  Mr.  Campbell 
de  Morgan,  and  in  which  the  attacks  of  de- 
lirium took  place  every  time  pressure  was 
made  on  a  wound  of  a  toe  containing  a  for- 
eign body.  As  soon  as  the  irritated  part  was 
taken  away  by  the  cut  of  a  bit  of  skin,  the 
patient  became  rational,  and  remained  so 
when  pressure  was  made  on  the  wound.2 

Mr.  Sherwin  has  seen  a  woman,  who,  after 
having  been  bled,  was  attacked  with  pains 
in  the  arm,  neck,  and  face,  with  spasms  in 
those  parts,  and  delirium.  After  the  symp- 
toms had  continued  a  fortnight,  a  deep  incis- 
ion above  the  cicatrix  quite  cured  her.3 

I  need  not  speak  here  of  the  delirium 
that  follows  amputation  or  other  great 
operations.  The  causes  are  many  that 
bring  on  delirium  in  such  cases.  Among 
the  principal  causes  I  will  point  out  a 
great  loss  of  blood,  and  the  anxiety  of  the 
patient. 

Aphasia. — An  interesting  case  shows 
that  this  affection  also  can  be  produced 
by  an  irritation  of  a  nerve.  Dr.  Guyot 
has  seen  aphasia  occurring  every  time  an 
attack  of  facial  neuralgia  took  place  ;  the 
patient  was  cured  by  quinine.4 

Inflammation. — Cases  of  inflammation 
of  the  eye  due  to  a  reflex  action  are  so  fre- 
quently met  with,  that  I  need  not  stop 
here  to  prove  their  existence.  Any  one 
who  will  read  the  facts  published  by  Dr. 
W.  Mackenzie,  in  his  admirable  work  on 
the  Diseases  of  the  Eye,  by  Mr.  R.  Tay- 
lor,5 by  Dr.  Brondeau,6  and  by  several 
other  more  recent  writers,  among  wdiom 
I  will  only  quote  Dr.  J.  J.  Maats,7  a  pupil 

1  Joerdaens,  in  Hufeland's  Journal,  vol. 
iv.,  p.  257,  cited  by  Dr.  Martyn  Paine,  in  his 
Medical  and  Physiol.  Commentaries,  vol.  i., 
p.  425. 

2  Course  of  Lect.  on  the  Physiol,  and  Pa- 
thol, of  the  Nerv.  Cent.,  p.  185,  1860. 

3  Duncan's  Medical  Comment.,  vol.  iv., 
cited  by  Mr.  Hamilton  in  Dublin  Journ.  of 
Med.  Science,  vol.  xiii.,  p.  51,  1838. 

4  Gazette  hebdomad,  de  Mddecine,  1867,  p. 
266. 

6  Medical  Times  and  Gazette,  1857. 

6  Des  Affections  syinpath.  de  Pun  des  Yeux. 
Paris,  1858. 

7  Nederlandsch    Archief  voor    Genees-   en 
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of  Prof.  Donders,  will  soon  be  convinced 
that  an  inflammation  of  any  part  of  one 
eye  (the  retina,  the  cornea,  the  conjunc- 
tiva, etc.)  may  be  caused  by  a  wound  or 
an  inflammation  of  the  other  eye ;  and 
that  if  the  first  diseased  organ  is  extir- 
pated, the  other  is  often  soon  cured. 
Cases  of  ophthalmia  owing  to  a  wound 
or  a  neuralgia  of  the  infra-  or  supraor- 
bital nerves,  or  caused  by  an  irritation  of 
the  dental  nerves,  are  also  not  rare.  Dr. 
Busschaert  has  published  a  curious  case 
of  ophthalmia  produced  by  obstruction  of 
the  external  auditory  canal.' 

Dr.  Rowland  relates  several  facts  which 
seem  to  prove  that  an  inflammation  in 
one  side  of  the  brain  may  be  caused  by 
an  injury  to  a  nerve  in  the  other  side  of 
the  body.2  To  the  cases  of  inflammation 
of  the  brain  mentioned  by  Dr.  Rowland, 
I  might  add  several  others,  among  which 
the  most  significant  have  been  recorded 
byHennen,3  R.  Bright,4,and  Champsaur.5 
The  well-known  fact  that  sometimes,  in 
traumatic  tetanus,  the  spinal  cord  be- 
comes inflamed,  shows  that  a  peripheric 
irritation  may  produce  inflammation  in 
that  organ. 

Inflammation  of  the  testicle  is  also 
sometimes  produced  by  a  reflex  action 
from  an  irritated  nerve,  as  .in  cases  by 
Sir  Benjamin  Brodie,6  Barras,7  Marrotte,8 
and  others.  Sir  Astley  Cooper9  says  that 
by  irritation  morbid  actions  are  excited 
in  distant  organs,  and  adds:  "thus  in- 
flammation is  produced  in  the  testicle 
from  irritation  in  the  urethra." 

Inflammation  of  the  abdominal  or  tho- 
racic viscera  may  also  be  produced  by  a 
reflex  action.  Proofs  of  this  assertion  are 
abundantly  furnished  in  Lecture  X.  of  my 
work  On  the  Central  Nervous  System. 
A  reflex  inflammation  may  be  brought  on 
to  such  a  degree  as  to  cause  an  ulcer, 
which  nothing  can  heal  until  the  cause 
(viz.,  the  irritation  of  a  nerve)  is  removed. 
Sir  Astley  Cooper  mentions  several  cases 
of  that  kind.10 

As  well  shown  by  Mr.  J.  Hamilton, 
there  is  sometimes  in  cases  of  wounds  of 

Natuurkunde,  Deel  ii.,  le  Aflevering,  pp.  8— 
52.     Utrecht,  1865. 

1  Gazette  des  H6pitaux,  10  octobre,  1857. 

2  On  the  Nature  and  Treatment  of  Softening 
of  the  Brain,  p.  67  et  seq.     London,  1851. 

3  Military  Surgery,  p.  191. 

1  Reports  of  Medical  Cases,  vol.  ii.,  pt.  i., 
p.  52. 

5  These  inaugurale,  p.  22.     Paris,  1860. 

6  Lecture  on  Local  Nervous  Diseases,  p.  16, 
1837. 

7  Cited  by  Notta,  in  Archiv.  de  Med.,  etc., 
p.  547,  sept.,  1854. 

8  L'Union  m^dicale,  p.  155,  1881. 

9  Lectures  on  the  Principles  and  Practice 
of  Surgery,  hy  F.  Tyrrell,  vol.  i.,  p.  4,  1824. 

10  Loc.  cit  ,  pp.  7,  8. 


nerves  a  deceptive  appearance  of  inflam- 
mation with  suppuration.1 

Coma. — This  most  dangerous  morbid 
state  may  also  be  caused  by  a  peripheric 
nervous  irritation. 

In  a  case  of  Hirsch,  quoted  by  Dieffenbach,2 
convulsions  and  coma  accompanied  local  neu- 
ralgia, caused  by  venesection.  The  patient 
was  cured  by  two  deep  incisions  over  the 
wound. — An  immediate  cure  of  coma  and 
convulsions  was  also  obtained  in  a  case  simi- 
lar to  the  preceding,  observed  by  Dr.  Wilson.3 
Another  case  somewhat  similar,  lias  been  re- 
corded by  Mr.  G.  Bell.* 

Apoplexy.  —  Even  apoplexy  can  be 
caused  by  a  peripheric  irritation. 

A  remarkable  case  of  wound  having  caused 
neuralgia  and  apoplectic  attacks  has  been 
observed  by  Dr.  Maupin.5  Other  cases  are 
mentioned  in  my  old  journal.6 

Muscular  atrophy. — I  have  seen  a  num- 
ber of  cases  of  atrophy  of  muscles  pro- 
duced by  a  reflex  influence  from  an  irri- 
tated nerve. 

In  one  case  all  the  muscles  of  the  thumb 
wasted  very  rapidly  after  a  deep  wound  of  the 
ulnar  side  of  the  forearm  having  divided  the 
ulnar  nerve.  This  cannot  be  explained  by 
the  fact  that  that  nerve  sends  a  branch  to  two 
muscles  of  the  thumb,  as  not  only  these  two 
muscles,  but  others,  and  especially  the  ab- 
ductor and  the  opponens,  were  notably  atro- 
phied. 

A  neuralgia  very  often  produces  atro- 
phy in  neighboring  muscles.  My  friend 
and  pupil,  Dr.  Cl.  Bonnefin,7  has  seen 
nineteen  cases  of  muscular  atrophy 
caused  by  a  neuralgia.  A  remarkable 
fact,  observed  in  those  cases,  serves  to 
explain  how  the  atrophy  was  produced— 
there  was  a  marked  diminution  of  tem- 
perature, most  likely  due  to  a  spasm  of 
bloodvessels.      The  amount  of  blood  was 

1  Dublin  Journal  of  the  Medical  Sciences, 
vol.  xiii.,  pp.  50,  55.    1838. 

2  British  and  Foreign  Medical  Review,  p. 
332,  vol.  xxi.,  1846. 

3  A  Treatise  on  Diseases  and  Injuries  of 
the  Nerves,  by  J.  Swan,  p.  117,  1834. 

1  J.  Swan,  loc.  cit.,  p.  119. 

5  Quoted  by  Marchal  de  Calvi,  in  Annales 
de  Chirurgie,  vol.  x.,  obs.  7,  p.  73.  - 

6  Journal  de  la  Physiologie  de  l'Homme, 
etc.,  vol.  v.,  1862,  pp.  619,  621. 

7  De  1' Atropine  musculaire  consecutive  aux 
Nevralgies.  Paris,  1860.  A  long  list  of  au- 
thors having,  spoken  of  muscular  atrophy 
caused  by  sciatica,  is  given  by  Dr.  Lagrelette, 
in  his  exhaustive^  work  on  that  kind  of  neu- 
ralgia, entitled  Etude  histor.  seme/olog.  et 
therapeut.  de  la  Sciatique,  pp.  34—35.  Paris, 
1869.  See  also  Notta's  paper  in  Archives  de 
Medecine,  sept.,  1854,  p.  557. 


432 


DISEASES    AND    INJURIES    OF    NERVES, 


consequently  diminished,  and  the  wasting 
occurred  owing  to  the  lack  of  nutritive 
fluid.  Some  of  the  cases  of  wasting  palsy 
l-elated  in  Dr.  Roberts's  excellent  work,1 
very  likely  belong  to  the  class  of  reflex 
atrophy. 

In  a  case  recorded  by  Vallez,  a  wound 
of  the  infra-orbital  nerve  produced  a  re- 
flex atrophy  and  paralysis  of  the  face  on 
the  same  side.2 

Atrophy  of  the  cellular  tissue. — In  some 
of  the  cases  of  atrophy  of  one  side  of  the 
face,  which  Schott  and  Romberg  have 
called  facial  trophoneurose,  there  was  an 
irritation  of  some  sensitive  nerve,  proba- 
bly acting  by  a  reflex  influence.  I  saw  a 
case  of  that  rare  affection,  three  years 
ago,  in  Boston  (United  States)  ;  its  prob- 
able cause  was  an  irritation  of  the  dental 
nerves,  which  produced  convulsions  in 
one  side  of  the  face  (the  side  where  the 
atrophy  was  afterwards  observed).  I  will 
refer  for  arguments  leading  to  the  con- 
clusion that  the  cellular  tissue  is  alone 
atrophied  in  that  affection,  to  a  ren^arka- 
ble  essay  by  Dr.  L.  Lande.3 

Hypertrophy. — Notta  mentions  cases  of 
hypertrophy  of  the  face  and  tongue 
caused  by  neuralgia.4  I  have  seen  a  case 
of  considerable  hypertrophy  of  the  bones 
and  of  the  cellular  tissue,  in  the  face, 
which  occurred  after  repeated  attacks  of 
neuralgia,  in  a  lady  whose  general  health 
was  excellent. 

Various  kinds  of  alterations  of  nutrition 
and  secretion. — The  number  of  facts  that 
might  come  under  this  head  has  consid- 
erably increased  since  the  time  that  my 
friend,  Sir  James  Paget,5  first  showed 
how  great  may  be  the  direct  and  the  re- 
flex influences  of  the  nervous  system  in 
disturbing  nutrition.  Eruptions  of  vari- 
ous kinds  (erythema,  pemphigus,  urticaria, 
acne,  and  especially  the  different  forms  of 
herpes)  are  often  produced  by  a  reflex  in- 
fluence from  an  irrritated  nerve,  as  proved 
by  facts  observed  by  Rayer,  G-.  Simon, 
Delioux,  Notta,  Romberg,  Hasse,  Parrot, 
and  more  recently  by  Charcot,  Baren- 
sprung,  J.  Hutchinson,  H.  F.  Damon, 
Purdon,  and  others.  I  have  seen  several 
cases  proving  clearly  the  production  of 
certain  eruptions  by  a  reflex  action.  Sir 
Astley  Cooper  relates  a  curious  case  of 
fungoid  granulations  protruding  through  an 
ulcer  in  the  cheek  of  a  lady,  who  was 
quickly  cured  after  the  extraction  of  a 

1  An  Essay  on  Wasting  Palsy,  London, 
1858. 

2  Gazette  mMicale  de  Paris,  p.  687.     1847. 

3  Essai  snr  l'Aplasie  lamineuse  progressive, 
Paris,  18(59. 

4  Archives  de  M&lecine,  juillet,  1854,  pp. 
311-12. 

6  Lectures  on  Surgical  Pathology,  edit,  of 
1853,  vol.  i.,  p.  44. 


tooth.1  In  a  case  of  ulcerations  and  wast- 
ing, probably  due  to  neuralgia,  Dr. 
Hooker  cui'ed  the  patient  by  dividing  the 
popliteal  nerve.2  An  erysipelatous  redness 
and  swelling  has  been  seen  by  Sherwin  in 
a  case  of  wound  of  a  nerve,  and  a  swelling 
of  the  foot  and  leg  has  been  observed  by 
Dr.  Watson,  of  New  York,  in  a  case  of 
cut  of  the  sole  of  the  foot  by  a  piece  of 
glass.3  (Edema  is  a  frequent  reflex  effect 
of  neuralgia.  Hamilton  has  seen  two 
cases  of  that  serous  effusion  after  injuries 
of  nerves.4  Those  persons  who  know  that 
even  gangrene  may  be  caused  by  an  influ- 
ence of  the  nervous  system,  .as  rendered 
so  probable  by  Dr.  M.  Raynaud,5  will  not 
be  reluctant  to  admit  that  it  may  be  the 
result  of  a  reflex  influence  from  irritated 
nerves.  Most  likely  it  was  not  to  embo- 
lism or  to  thrombosis,  but  also  to  a  re- 
flected nervous  influence,  that  gangrene 
was  due  in  three  cases  related  by  Sir 
William  Fergusson,6  Dr.  Gubler,7  and  Dr. 
Grainger  Stewart.7  The  case  of  Dr. 
Stewart  is  especially  worthy  of  attention. 
Altered  secretions  are  very  often  due  to  a 
reflex  influence  in  cases  of  neuralgia,  and 
sometimes  in  cases  of  wounds  of  nerves. 
Diabetes  is  most  likely  produced  by  a  re- 
flex influence  when  it  comes  after  a  peri- 
pheric injury.  It  may  be  objected, 
however,  that  concussion  of  the  brain  is 
then  its  constant  cause.  I  have  not 
room  enough  to  discuss  the  question  here, 
but  I  think  that  the  possibility  of  a  reflex 
origin  to  mellituria  is  clearly  established 
by  cases  like  those  reported  by  Dr.  W.  R. 
Hill,  in  which  a  burn  was  the  cause  of 
the  secretion  of  sugar.9  Cases  of  altera- 
tion of  hair  due  to  neuralgia  or  injuries  of 
nerves  are  not  rare,  and  I  could  easily 
mention  many,  showing  changes  in  color, 
in  thickness,  in  abundance,  and  in  rapid- 
ity of  growth  of  hair.10  Cataract  and 
glaucoma  have  been  pointed  out  also  as 

J  The  Lancet,  1826,  vol.  L,  p.  27. 

2  The  Lancet,  vol.  ii.,  1S59,  p.  336  ;  and 
The  Brit.  Med.  Journ.,  Dec,  1866,  p.  730. 

3  The  cases  of  Sherwin  and  Watson  are 
cited  by  Mr.  Hamilton,  Dublin  Journal  of  the 
Med.  Sc,  vol.  xiii.,  pp.  51,  54,  1838. 

4  Dublin  Journal  of  the  Med.  Sc,  vol. 
xiii.,  pp.  41  and  43,  1838. 

5  De  l'Asphyxie  locale  ou  gangrene  sym§- 
trique  des  Extremites.     Paris,  1862. 

6  The  Lancet,  vol.  xiii.,  p.  152,  1850. 

7  Comptes  rendus  de  la  Societe  de  Biologie, 
pour  1854,  p.  76. 

8  The  Medical  Press  and  Circular,  Jan.  10, 
1866. 

9  Beale's  Archives  of  Medicine,  vol.  ii.,  p. 
172. 

10  I  found  lately  that  in  some  animals  the 
division  of  the  sciatic  nerve  is  almost  always 
followed,  in  two  or  three  months,  by  a  fall  of 
hair  in  the  neck  on  the  side  of  the  lesion. 


SYMPTOMS. 


433 


evidently  resulting,  in  some  cases,  from 
an  irritation  of  nerves.' 


Section"  II.— General  Features  and 
Rules  of  Treatment  of  the  va- 
rious Affections  caused  by  an 
irritation  of  a  nerve. 

The  following  features  usually  charac- 
terize cases  of  neuralgia,  paralysis,  epi- 
lepsy, and  other  affections  brought  on 
by  a  peculiar  influence,  exerted  upon,  or 
through  a  nervous  centre,  by  an  irritation 
of  a  nerve. 

1st.  Previous  to  the  appeai'ance  of  a 
remote  affection  due  to  such  an  irritation, 
the  patient  has  suffered  for  a  variable  time 
from  a  neuralgia  or  a  neuritis,  from  a 
wound  or  a  burn,  or  from  pressure  upon  a 
nerve,  by  either  a  tumor,  a  displaced 
bone,  or  a  foreign  body. 

2d.  An  increase  or  a^  decrease  of  the 
irritation  of  a  nerve  is  often  followed  b}r 
corresponding  changes  in  the  intensity  of 
the  remote  affections  caused  by  the  peri- 
pheric nervous  irritation. 

3d.  The  various  modes  of  treatment  of 
nervous  and  other  affections,  produced  by 
au  influence  exerted  on  the  nervous  cen- 
tres by  a  peripheric  irritation,  are  gene- 
rally quite  unsuccessful  so  long  as  this  irri- 
tation persists  unabated. 

4th.  The  various  affections  produced  by 
a  peripheric  nervous  irritation  are  fre- 
quently cured  or  relieved  at  once,  or  very 
soon  after  the  removal  of  their  cause,  viz., 
the  irritation. 

I  may  add  a  few  other  characters,  more 
or  less  implied,  however,  in  the  preced- 
ing :  1st.  When  remote  affections  due  to  a 
peripheric  nervous  irritation  occur  b}rfits, 
it  is  not  rare  to  see  the  fit  suddenly  pro- 
duced (completely  or  incompletely)  when 
the  diseased  nerve  is  irritated  by  pressure, 
or  otherwise  (application  of  galvanism, 
for  instance).  2d.  Narcotics,  applied  to 
the  diseased  nerve,  will  very  frequently 
diminish,  at  least  for  a  time,  the  remote 
affection,  even,  sometimes,  when  it  con- 
sists in,  or  is  connected  with,  a  notable 
alteration  of  nutrition. 

The  above  characters  may  all  serve  for 
the  diagnosis  of  remote  affections  caused  by 
a  peripheric  nervous  irritation  ;  but  the 
only  essential  one  consists,  of  course,  in 
the  pre-existence  of  a  lesion  of  a  nerve. 
It  must  be  remembered,  that  if  the  trunk 
of  a  nerve  is  inflamed,  all  the  symptoms 
spontaneously  mentioned  by  the  patient 

1  Gazette  des    Hopitaux.  1846,  p.  1  ;    Ga- 
zette Med.  de  Paris,  1840,  p.  130,  and  1845, 
■    p.  546  ;  and  De  Brondeau's  dissertation,  Des 
I    Affect,  sympath.  de  l'un  des  Yeux  a  la  suite. 
d'une   blessure   de   1' autre   ceil,   pp.   40-16. 
Paris,  1858. 


may  seem  to  him  to  exist  only  at  the  ter- 
minal ramifications  of  that  nerve.  There 
is  but  one  way  to  ascertain  what  the 
starting-point  of  these  symptoms  is  :  it 
consists  in  the  examination,  by  pressure, 
i  of  as  much  as  possible  of  the  whole 
J  length  of  the  nerve,  from  the  periphery 
to  the  neighborhood  of  the  brain  or  spi- 
nal cord.  Had  this  rule  been  applied 
in  the  following  case,  it  would  not  have 
been  published  and  accepted  as  a  case  of 
reflected  influence  from  a  disease  of  the 
nerves  of  the  thumb  upon  the  four  limbs. 

Lady  was  attacked    suddenly   by  an 

acute  pain,  soon  followed  by  redness  and 
swelling  in  the  left  thumb ;  and  the  other 
fingers  gradually  were  also  attacked,  and 
afterwards  the  forearm.  There  was  contrac- 
ture and  paralysis,  with  hypersesthesia. 
The  other  arm  became  affected  in  a  similar 
way ;  and  when  the  pain  was  violent,  there 
was  paraplegia.  No  benefit  was  obtained 
from  powerful  narcotic  applications  on  the 
left  thumb  and  hand  ;  but  the  patient  was 
cured  after  the  use  of  a  counter-irritant  oint- 
ment rubbed  over  the  arm.1  In  this  case 
there  had  been  no  injury  to  the  hand  ;  there 
was  no  neuralgia ;  and  the  symptoms  ob- 
served in  the  fingers  and  the  forearm  were 
those  we  find  in  cases  of  local  meningitis,  or 
inflammation  of  the  sheath  of  nerves,  at  their 
exit  from  the  spine.  I  have  seen  five  similar 
cases,  four  of  which  were  cured  by  counter- 
irritants  applied  to  the  spine. 

The  wonderfully  powerful  and  varied 
influence  exerted  by  an  irritation  of  a 
nerve  is  not  due  to  pain,  but  to  an  action 
of  peculiar  incident  non-sensitive  nerve- 
fibres,  as  is  well  proved  by  two  sets  of 
facts  :  first,  that  there  may  be  no  pain, 
and  even  no  sensation  of  any  kind,  in 
certain  cases  in  which,  however,  a  peri- 
pheric nervous  irritation  causes  a  neu- 
rose,2or  another  affection,  as,  for  instance, 
in  cases  of  worms  in  the  bowels  ;  second- 
ly, that  we  every  day  see  cases  of  pain 
from  neuralgia,  or  other  diseases  of  nerves, 
without  the  production  of  any  remote  af- 
j  fection.  In  only  few  cases  seen  by  my- 
self or  others,  was  there  such  an  agoniz- 
ing pain  as  in  a  patient,  in  whom  a  ball 
had  lodged  in  the  trunk  of  the  radial 
nerve,  producing  for  many  days  the  most 
excruciating  pain,  depriving  him  of  sleep, 
and  causing  a  continued  perspiration 
from  his  face,  without  any  other  marked 
reflex  action  than  a  contraction  of  the 
forearm  upon  the  arm.3 

1  Case  of  Pearson,  in  Med.-Chir.  Trans., 
vol.  viii.,  p.  252  et  seq.  Pearson  does  not 
speak  of  the  spine.  Had  he  examined  it,  he 
would  have  found  great  tenderness  between 
the  shoulders  and  a  little  above. 

2  See  my  Researches  on  Epilepsy,  p.  17. 
Boston,  1857. 

3  Case  of  Denmark,  in  Med.-Chir.  Trans., 
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It  may  seem  quite  surprising,  and  per- 
haps incredible,  that  the  same  cause,  viz., 
an  irritation  of  a  nerve,  will  either  pro- 
duce no  effect  at  all,  or  produce  such  a 
variety  of  affections  as  I  attribute  to  such 
a  cause.  But  those  who  will  take  the 
trouble  of  studying  the  variety  of  effects 
of  a  clear  cause  of  reflex  action,  such  as, 
for  instance,  the  exposure  of  many  peo- 
ple to  a  cold  wind  when  they  come  out 
perspiring  from  a  very  warm  room,  will 
understand  that  reflex  effects  may  be  ex- 
ceedingly various,  although  resulting 
from  the  same  peripheric  cause. 

Treatment. — Of  the  various  means  of 
treatment  of  the  reflex  and  other  remote 
effects  of  the  irritation  of  a  nerve,  the 
most  important  may  be  classed  into  two 
groups — the  local  and  the  general  means. 
As  regards  the  local  means,  they  consist 
chiefly  in  applications  of  revulsives  or 
sedatives,  or  in  an  amputation,  or  division 
of  a  nerve  ;  while  the  general  means  con- 
sist chiefly  in  the  use  of  remedies  that 
will  diminish  the  reflex  power,  ®f  the 
morbid  excitability  of  the  irritated  nerve. 

Local  means  of  treatment. — Of  these 
means,  the  best  theoretically  are  also  the 
best' practically,  according  to  the  mass  of 
facts  I  have  collected.  The  section  of  the 
injured  or  irritated  nerve  between  the 
brain  or  spinal  cord  and  the  part  of 
the  nerve  which  is  altered,  is  certainly 
the  most  important  local  means.  I  hardly 
need  to  say,  that  if  this  operation  is  to  be 
performed,  the  sooner  the  better,  in  cases 
of  hydrophobia,  epilepsy,  tetanus,  reflex 
neuralgia,  paralysis,  etc.  Of  course,  if 
there  is  any  reason  to  fear  that  the  irri- 
tating cause  will  persist  after  the  time  ne- 
cessary for  the  reunion  of  the  parts  of  the 
divided  nerve,  an  excision  of  an  inch  or 
two,  which  will  retard  reunion,  must  be 
made  instead  of  a  simple  division.  There 
is  no  doubt  that  in  a  number  of  cases 
(especially  those  of  long  dui'ation)  this 
operation  will  not  succeed  ;  and  there  are 
many  discouraging  facts,  showing  that 
the  alteration  of  nutrition  produced  at 
a  remote  distance  from  the  irritated 
nerve  will  continue  after  the  division  of 
the  nerve,  owing  to  causes  yet  undiscov- 
ered, or  to  an  inflammation  of  the  nerve 
in  a  great  length  between  the  place  of 
the  section  and  the  nervous  centres. 
It  would  be  prudent  always  to  excise  at 
least  a  very  small  part  of  the  length  of 
the  nerve,  to  ascertain,  by  a  microscopi- 
cal examination,  if  it  is  inflamed  at  the 
place  of  the  operation  ;  as,  if  such  be  the 
case,  another  division  ought  to  be  per- 
formed much  higher  up,  and  even  as  near 
the  nervous  centre  as  safely  possible. 
In  a  paper  recently  published  by  M.  Ar- 

1813,  vol.  iv.,  p.  48.     The  patient  was  cured 
by  the  amputation  of  the  arm. 


loing  and  M.  Tripier,1  they  give  good  rea- 
sons for  the  division  of  all  the  nerves  of 
a  limb  in  cases  of  tetanus  ;  but  I  do  not 
think  that  this  radical  proceeding  is  es- 
sential in  a  large  proportion  of  cases  of 
tetanus.2  Still  less  would  it  be  essential 
in  most  other  affections  due  to  the  peri- 
pheric irritation. 

There  are  cases  in  which,  instead  of 
dividing  a  nerve,  all  that  is  necessary  is 
to  gain  a  few  days  to  allow  a  wound  to 
heal  up.  I  proposed,  several  years  ago, 
to  make  use,  in  those  cases,  of  a  simple 
means,  consisting  in  laying  bare  the 
nerve  above  the  Avound,  and  in  dropping 
sulphuric  ether  upon  it.  This  operation, 
especially  if  ether  is  often  applied,  may 
render  the  nerve,  for  many  days,  quite 
unable  to  transmit  any  irritation  from  the 
original  wound. 

Amputation  of  a  limb  should  never  be 
resorted  to  with  the  view  of  curing  reflex 
epilepsy,  tetanus,  etc.,  unless,  of  course, 
this  operation  happens  to  be  necessary 
for  another  purpose. 

In  hydrophobia,  besides  the  section  of 
the  nerve  at  a  notable  distance  from  the 
wound,  it  would  be  prudent,  after  a  double 
section,  to  withdraw  the  whole  length  of 
the  nerve  from  the  place  of  the  upper 
section  to  the  place  of  the  lower  one, 
which  should  be  near  or  below  the  origi- 
nal wound  {%.  e.,  the  bitten  part). 

Subcutaneous  injections  of  narcotics 
just  above  the  wound,  or  on  the  irritated 
nerve,  together  with  applications  of  emol- 
lient and  narcotic  lotions,  or  poultices,  on 
the  wound  itself,  are  among  the  best  local 
means  for  neurotomy.  I  have  sometimes 
obtained  the  cure  of  chorea,  of  irregular 
attacks  of  convulsions,  of  reflected  neural- 
gia, and  even  twice  of  epilepsy,  by  subcu- 
taneous injections  of  narcotics  (from  half 
to  two-thirds  of  a  grain  of  morphia,  to- 
gether with  from  one-sixtieth  to  one- 
twenty-fifth  of  a  grain  of  atropine.) 

1  have  derived  some  benefit  also  in 
cases  of  epilepsy  with  a  distinct  peripheric 
aura,  from  applications  of  temporary  cir- 
cular blisters,  like  a  ring,  around  a  limb  or 
a  finger. 

Applications  of  ice,  or  even  sometimes 
of  a  freezing  mixture,  on  the  spot  where 
a  nerve  is  wounded  or  irritated,  might  be 
sufficient  to  produce  a  cessation  of  its  in- 
fluence on  the  nervous  centre  or  another 

'  Archives  de  PhysJol.  normale  et  pathol.,  p. 
245,  1870. 

2  While  correcting  the  proof  of  this  article 
I  received  a  number  of  the  Boston  Medical 
and  Surgical  Journal  (March  31,  1870,  p. 
238),  in  which  I  find  a  case  of  severe  trauma- 
tic tetanus,  cured  by  exsection  of  the  inter- 
nal plantar  nerve.  Dr.  G.  E.  Foster,  who  re- 
ports the  case,  states  that  "  no  spasm  of  any 
kind"  occurred  after  the  operation. 
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or^an.  Induction  of  local  anaBSthesia  by 
applications  of  ether  spray  just  upon  and 
above  the  wound  might  also  be  employed 
with  benefit.  Before  dividing  a  large 
nerve,  or  several  nerves,  one  of  these 
means  should  be  tried. 

The  actual  cautery,  applied  at  white 
heat,  may  also  be  extremely  useful.  It  is 
perhaps  the  best,  and  one  of  the  least 
painful  counter-irritant  means. 

I  need  not  say  that  foreign  bodies,  tu- 
mors (neuromatous  and  others),  or  vicious 
cicatrices,  etc.,  giving  rise  to  reflex  affec- 
tions, should  be  extirpated. 

General  means  of  treatment. — After  an- 
aesthetics, the  most  powerful  agents  to 
subdue  the  reflex  excitability  of  the 
nervous  centres  are  the  bromides  of  po- 
tassium and  ammonium,  belladonna,  In- 


dian hemp,  aconite,  hyoscyamine,  ergot 
of  rye,  and  turpentine  ;  to  which  list  now 
a  few  other  substances,  such  as  the  chlo- 
ride of  barium,  Calabar  bean,  and  chlo- 
ral can  be  added.  It  ought  to  be  remem- 
bered that  in  many  cases  of  reflex 
affections,  the  most  powerful  narcotics, 
especially  opium,  and  also  other  remedies, 
such,  for  instance,  as  the  chloride  of 
barium,  may  be  borne  in  very  large  doses 
without  any  poisonous  effect.  It  would 
be  impossible  to  say  more  as  regards  the 
general  treatment  without  entering  into 
details  which  I  have  not  room ""  enough  to 
give,1  and  also  because  the  rules  must  vary 
considerably  according  to  the  kind  of  re- 
flex affection  to  be  treated,  and  the  special 
features  of  each  case. 


LOCOMOTOR  ATAXY. 

By  J.  Lockhart  Clarke,  M.D. 
Revised  by  Roberts  Bartholow,  M.D.,  LL.D. 


Although  locomotor  ataxy  comes 
more  frequently  under  the  care  of  the 
physician  than  the  surgeon,  yet  in  the  early 
part  of  its  course  the  symptoms  are  so 
equivocal,  and  so  liable  to  be  mistaken  for 
those  which  belong  to  certain  surgical  dis- 
eases, that  for  the  sake  of  the  differential 
diagnosis  alone,  a  short  description  of  this 
malady  should  have  a  place  in  every  sys- 
tem of  surgery. 

Among  its  chief  peculiarities  are  the 
progressive  development  of  the  most  pro- 
minent symptoms  at  intervals  of  consider- 
able length  ;  the  irregularity  with  which, 
in  the  order  of  time,  some  of  these  symp- 
toms make  their  appearance  in  different 
cases,  and  consequently,  the  different  way 
in  which  they  are  grouped  together.  It  is 
to  these  circumstances  that  we  must  at- 
tribute, in  a  great  measure,  the  difficulty 
which  frequently  attends  the  differential 
diagnosis  of  this  disease. 

The  symptoms  observed  in  different 
cases  on  record  are  the  following  : — Stra- 
bismus, diplopia,  amblyopia,  amaurosis, 
ptosis,  contraction  of  both  pupils  or  only 
of  one  ;  shifting  pains  in  different  parts  of 
the  body,  chiefly  in  the  extremities  ;  cu- 
taneous and  muscular  ansesthesia  and  loss 
of  sense  of  temperature ;  ataxy,  or  in- 
co-ordination  of  voluntary  movements  ; 
incontinence  of  urine  and  dysuria ;  loss  of 


electro-muscular  contractility  in  a  greater 
or  less  degree ;  occasionally,  but  rarely, 
some  paralysis  of  the  flrst,  fifth,  seventh, 
eighth  and  ninth  cerebral  nerves  ;  sperma- 
torrhoea, with  loss  of  sexual  power  and 
desire  ;  oedematous  swelling  of  the  joints, 
chiefly  of  the  knees  ;  cardiac  and  gastric 
disturbance. 

All  these  symptoms  are  never  asso- 
ciated together  in  any  one  case  of  loco- 
motor ataxy ;  and,  as  already  stated,  the 
variety  of  ways  in  which  they  are  grouped 
constitutes  one  of  the  peculiarities  of  the 
disease.  Thus,  to  give  a  few  practical 
examples,  the  symptoms  are  grouped  in 
the  following  way,  and  made  their  appear- 
ance in  the  order  of  time  in  which  they 
are  mentioned. 

Case  I.  Strabismus  and  diplopia ;  pains 
in  the  legs,  with  numbness  of  toes  ;  ataxy  or 
unsteadiness  of  gait ;  numbness  of  fingers, 
followed  by  pains  in  the  arms  and  unsteadi- 
ness of  voluntary  movements,  or  ataxy  ;  in- 
continence of  urine. 

Case  II.  Great  nervousness  and  external 
strabismus   of  right  eye,   weakness  of  both 

1  I  will  refer  for  details  to  my  work  On  the 
Diagnosis  and  Treatment  of  Functional  Ner- 
vous Affections,  the  first  part  of  which,  treat- 
ing chiefly  of  general  therapeutics,  was  pub- 
lished in  1868. 
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legs  and  of  right  arm  ;  numbness  in  dorsum 
of  each  foot,  in  right  hand  as  high  as  the 
wrist,  and  in  joints  of  little  and  ring-fingers 
of  the  left  hand  ;  slight  numbness  round  the 
mouth  ;  pains  in  upper  and  lower  extremities, 
and  in  head  ;  ataxy ;  incontinence  of  urine 
and  djsuria ;  some  impairment  of  smell  and 
taste  ;  rachialgia,  and  griping  in  the  bowels  ; 
loss  of  sexual  power  and  desire. 

Case  III.  Pains,  with  numbness  and  heavi- 
ness of  legs  ;  pains  in  abdomen  and  chest ; 
ataxy ;  pains  and  numbness  in  hands  and 
arms,  followed  by  ataxy  ;  analgesia ;  inconti- 
nence of  urine  and  dysuria,'  alternately ; 
hemorrhoids  ;  loss  of  sexual  power. 

Case  IV.  Hemorrhoids,  with  pain  and 
numbness  in  sacrum  and  perineum ;  heavy 
forcing  pains  in  rectum,  with  tightness  and 
weight  in  abdomen.  Subsequently  pains  in 
legs.  Both  pupils  contracted  to  size  of  pin's 
head  ;  ataxy  of  movement ;  loss  of  taste  and 
smell;  impaired  sensation  and  motion  on 
right  side  of  nose ;  great  numbness  of  feet 
and  legs,  and  analgesia  ;  numbness  of  fingers  ; 
"quivering"  of  muscles;  exalted  reflex  ex- 
citability of  skin  over  feet  and  legs.  ^ 

In  many  cases  the  pains  in  the  limbs  are 
for  an  indefinite,  but  sometimes  for  a  very 
long  period  the  only  precursors  of  the 
other  symptoms  with  which  they  are  sub- 
sequently associated.  They  consist-  of 
two  kinds — the  one  more  or  less  dull, 
aching  or  gnawing,  and  frequently  de- 
scribed by  the  patient  as  rheumatic  ;  the 
other  more  acute  and  lancinating,  like 
electric  shocks.  The  former  are  more 
continuous  ;  the  latter  occur  suddenly,  in 
paroxysms  which  last  from  a  few  hours 
to  a  few  days,  and  as  suddenly  disappear 
for  an  indefinite  period.  Even  during  the 
paroxysm  the  pain  is  not  continuous,  but 
intermitting,  although  it  may  recur  in 
rapid  succession  at  very  short  intervals, 
and  may  either  fix  on  some  particular 
spot,  or  fly  from  one  part  to  another  with 
the  rapidity  of  lightning.  The  parts 
which  most  frequently  suffer  are  the 
lower  and  then  the  upper  extremities. 
[Besides  these  pains  some  patients  suffer 
from  girdle  pains.  The  limb  feels  as  if 
embraced  in  a  cuirass,  or  as  if  a  garter 
were  firmly  tied  around  the  leg.  The 
band-like  sensation  around  the  body  at 
the  waist,  so  common  in  spinal  diseases, 
is  usually  present  in  this  affection.  Some- 
times an  intense  burning  pain  is  ex- 
perienced in  spots,  which  afterwards 
exhibit  trophic  changes  —  become  dis- 
colored, or  smooth  and  glossy,  or  the  epi- 
dermis exfoliates. 

Anesthetic  spots  and  areas  are  some- 
times affected  by  exquisite  pain  :  a  pin 
may  be  thrust  into  such  spots  without 
exciting  any  sensation,  and  yet  the  most 
intense  pain  may  occur  paroxysmally  in 
them.  The  pains  of  this  disease  are  much 
affected  by  atmospheric  changes,  arc 
worse    in    winter,    in    damp    and    cold 


weather,  and  are  improved  by  warmth 
and  dryness,  by  the  summer  temperature  ; 
hence,  the  apparently  rheumatic  character 
of  the  pains,  before  other  symptoms  arise.] 

In  other  instances  the  ocular  disturb- 
ances are  for  a  long  time  the  only  symp- 
toms that  excite  attention.  These  consist 
of  internal  or  external  strabismus,  or 
amblyopia  followed  by  amaurosis.  In 
more  than  one-half  of  the  cases  of  loco- 
motor ataxy,  paralysis  of  either  the  third 
or  the  sixth  cerebral  nerve,  with  diplopia, 
occurs  during  the  first  stage.  It  not  un- 
ftequently  makes  its  appearance  quite 
suddenly — in  a  moment— on  awaking  in 
the  morning,  and  during  a  state  of  ap- 
parent health.  But  the  peculiarity  of 
this  affection  is  its  periodicity.  Some- 
times it  continues  only  for  a  few  days, 
sometimes  for  weeks  or  months,  and  then 
disappears  as  suddenly  as  it  came,  to  re- 
turn, perhaps,  at  some  future  period.  It 
may  occur  only  at  particular  times  of  the 
day.  during  certain  emotions,  or  after  the 
eyes  have  been  much  fatigued  ;  or  it  may 
persist  uninterruptedly  from  the  begin- 
ning to  the  end  of  the  disease.  Occa- 
sionally the  strabismus  is  double,  but 
more  frequently  it  is  limited  to  one  eye. 
In  other  cases,  where  there  is  no  percep- 
tible strabismus,  there  is  nevertheless  dip- 
lopia or  double  vision,  when  the  patient 
looks  in  some  particular  direction.  The 
strabismus  is  not  unfrequently  accom- 
panied by  more  or  less  ptosis  and  dilata- 
tion of  the  pupil.  Sometimes  one  pupil 
is  dilated  while  the  other  is  contracted, 
and  sometimes  both  pupils  are  reduced 
to  a  very  small  size,  when  there  is  no  other 
apparent  affection  of  the  third  nerve  or  of 
the  other  ocular  nerves. 

Amblyopia  is  occasionally  one  of  the 
earliest  symptoms  of  locomotor  ataxy. 
It  rarely  disappears,  or  even  remains 
stationary,  but  generally  increases  at  a 
variable  rate,  and  often  terminates  in 
amaurosis.  [To .  these  ocular  symptoms, 
must  be  added  the  absence  of  pupillary 
contraction  on  exposure  of  the  eye  to 
light,  whilst  the  normal  movements  of  the 
pupil  with  the  accommodative  action  are 
retained.  Nystagmus,  bilateral  usually, 
is  by  no  means  infrequent.] 

The  ataxy,  inco-ordination,  or  loss  of 
power  to  control  the  voluntary  move- 
ments, is  an  invariable  and  essential 
symptom,  which  makes  its  appearance  in 
different  cases  at  different  periods  of  the 
disease.  Occasionally  it  is  first  in  the 
train  of  symptoms,  but  generally  it  is 
preceded  for  a  variable  length  of  time, 
either  by  the  peculiar  shifting  pains,  or 
by  the  ocular  disturbances  already  men- 
tioned. According  to  my  own  observa- 
tions, which  have  been  confirmed  bj' 
those  of  other  investigators,  the  disor- 
derly movements  occur  under  two  differ- 
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ent  forms.  First,  they  are  generally  mani- 
fested in  the  lower  extremities,  as  simple 
unsteadiness  of  gait  ;  the  patient  staggers 
or  totters  more  or  less,  like  a  person  par- 
tially intoxicated.  At  the  same  time  he 
frequently  complains  of  heaviness  about 
the  legs,  of  fatigue  after  walking  a  short 
distance,  and  particularly  after  stauding. 
When  he  stands  with  his  feet  close  to- 
gether and  his  eyes  closed,  he  sways  about, 
and  would  certainly  fall  if  he  were  not 
supported.  Before  the  disorder  is  far  ad- 
vanced, he  may  be  able  to  walk  alone 
while  looking  straight  before  him,  or  side- 
ways on  surrounding  objects  ;  but,  at  a 
later  period,  he  cannot  move  without 
looking  at  his  feet.  When  the  disorderly 
movements  extend  to  the  upper  extremi- 
ties, the  patient  is  unable  to  dress  himself, 
or  button  his  clothes,  to  write,  pick  up  a 
pin,  or  execute  movements  of  a  similar 
nature. 

As  the  disease  advances,  another  kind 
of  disorderly  movement  supervenes.  This 
is  of  a  jerking  character,  and  arises  from 
spasm  of  the  muscles,  which  the  will  puts 
in  motion  but  is  unable  to  control ;  for  the 
patient  has  lost  the  power  of  regulating 
the  degree  of  their  contraction.  Once  ex- 
cited by  the  will,  the  muscles  contract 
spasmodically  beyond  the  'degree  in- 
tended, and  flex  or  extend  the  limb  with 
a  sudden  and  uncontrollable  jerk. 

These  two  kinds  of  incoordination  are 
associated  together  in  different  degrees  in 
different  individuals ;  and,  according  to 
my  own  observations,  the  first  kind  is 
that  which  generally  prevails  in  the  early 
stages  of  the  disease.  At  a  later  period, 
the  second  or  spasmodic  kind  of  disorder 
increases.  All  the  voluntary  movements 
are  more  or  less  hurried  and  precipitate. 
The  patient  seems  to  be  walking  upon 
springs ;  he  proceeds  with  a  kind  of 
prancing  gait,  and  brings  his  heels  to 
the  ground  with  a  kind  of  kick.  If  he 
attempts  to  take  hold  of  an  object  with 
his  hands,  he  probably  thrusts  it  from  him 
by  a  spasmodic  jerk  of  the  arm.  [The 
muscles  of  the  neck  may  be  affected  so 
that  the  movements  of  the  head  are 
ataxic.  In  some  cases  the  muscles  con- 
cerned in  speech  are  attacked,  when 
stammering  and  other  irregularities  of 
vocalization  occur.  Although  the  mus- 
cular disorder  is  inco-ordination  without 
paralysis,  yet  towards  the  end  the  mus- 
cles become  paretic.  At  all  periods  of 
the  ataxia,  if  a  close  examination  were 
made,  some  muscular  feebleness  would  be 
disclosed  in  many  cases. 

A  very  characteristic  symptom  is  the 
absence  of  the  tendon-reflex.  The  patel- 
lar tendon-reflex  may  be  absent  in  a  very 
early  stage  of  the  disease,  and  before  the 
ataxia  has  appeared.  At  the  period  of 
full  development  of  the  disease,  the  ten- 


don-reflex is  absent  in  forty-eight  out  of 
forty-nine  cases,  according  to  Erb.  When 
the  legs  are  crossed,  a  smart  tap  on  the 
patella  or  its  tendon  is  followed,  in  the  nor- 
mal condition,  by  a  movement  of  exten- 
sion of  the  leg.  In  locomotor  ataxy  this 
does  not  occur,  as  a  rule. 

In  some  cases  of  this  disease,  a  peculiar 
phenomenon  is  observed,  called  by  West- 
phal,  who  first  described  it,  paradoxical 
contraction.  When  the  points  of  origin 
and  insertion  of  a  muscle  are  approxi- 
mated, contraction  of  the  muscle  takes 
place.  The  best  exhibition  of  the  phe- 
nomenon is  afforded  by  the  contraction 
of  the  tibialis  anticus,  on  the  sudden  dor- 
sal flexion  of  the  foot ;  the  tendon  of  the 
muscle  rises  up,  and  the  foot  is  kept  in  a 
state  of  dorsal  flexion  and  adduction  for 
several  minutes.  This  is  by  no  means 
peculiar  to  tabes  dorsalis,  but  it  is  some- 
times present,  and  may  serve  to  confirm 
a  wavering  opinion.] 

The  motor  ataxy  is  usually  accompanied, 
and  occasionally  preceded,  by  cutaneous 
anaesthesia  to  a  variable  degree  and  ex- 
tent. The  fingers,  toes,  arms,  and  legs 
are  the  parts  chiefly  affected.  The  pa- 
tient commonly  feels  as  if  he  were  walking 
upon  something  soft  like  wool ;  unless  he 
looks  at  his  feet  he  is  not  certain  that 
they  have  reached  the  ground.  Some- 
times he  can  scarcely  feel  that  he  has  any 
feet  at  all,  or  seems  to  be  "walking  on 
air,"  or  "  on  his  ankle-joints,"  or  "on  his 
hip-joints,"  when  the  numbness  extends 
up  the  thighs. 

Analgesia,  or  loss  of  sensibility  to  pain, 
is  frequently  experienced  to  a  variable 
degree  and  extent ;  or  painful  impressions 
are  conveyed  to  the  sensorium  with  un- 
usual slowness.  In  one  case  that  I  saw, 
three  or  four  minutes  elapsed  before  the 
patient  experienced  any  sensation  of  pain 
in  the  part  that  had  been  pricked  ;  and, 
in  another,  it  was  not  till  after  the  very 
long  interval  of  twenty  minutes  that  the 
patient,  without  being  asked,  complained 
of  smarting  in  the  part  which  had  been 
pricked  with  a  needle. 

[Double  sensations  are  experienced 
in  some  instances  from  the  prick  of  a 
needle:  touch,  which  may  first  be  felt, 
and,  some  time  afterward,  pain.  The 
transmission  of  touch,  as  well  as  of  the 
sense  of  temperature,  may  be  delayed, 
although  to  a  less  extent  than  pain.  Al- 
terations c-f  the  muscular  sensibility  are 
common.  One  of  the  most  usual  and  dis- 
tressing is  the  feeling  of  unrest  commonly 
known  as  the  "fidgets,"  which  impels  to 
constant  changes  of  position.  The  mus- 
cular sense  is  also  either  impaired  or  de- 
stroyed, and  hence  the  knowledge  of  the 
position  of  the  members  is  defective  or 
wanting,  leading  to  over-  or  under-effort 
to  accomplish  a  given  movement.] 
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Like  the  strabismus,  the  disorders  of 
the  urinary  organs  are  remarkable  for 
the  intermittence  of  their  attacks.  The 
dysuria  and  incontinence  of  urine  fre- 
quently recur  alternately  at  the  same  pe- 
riod of  the  disease. 

Spermatorrhoea,  followed  by  loss  of 
sexual  power,  with  or  without  loss  of 
sexual  desire,  are  among  the  early  symp- 
toms of  the  malady  in  a  large  majority  of 
patients. 

[An  unusual  salacity  is  one  of  the  first 
symptoms  observed  in  this  disease.  This 
is  followed  by  increasing  difficulty  in  sat- 
isfying the  inclinations,  and  then  noctur- 
nal losses  occur.  The  erections  decline 
in  vigor,  and  finally  the  sexual  congress 
becomes  impossible,  and  complete  impo- 
tence results.  Ansesthesia  of  the  urethra 
occurs,  and  hence  the  flow  of  the  urine 
and  its.  cessation  are  not  felt,  and  require 
inspection.  The  control  of  the  bladder 
may  be  lost  and  the  urine  dribble  away. 
Anaesthesia  of  the  rectum  may,  also,  take 
place,  and  the  patient  be  unconscious  of 
the  passage  of  the  feces.  Usually  this 
condition  of  the  rectum  gives  occasion  for 
much  inconvenience,  partly  by  the  per- 
sistent constipation,  or  partly  because 
when  the  inclination  to  go  to  stool  comes 
on,  control  is  lost  at  once.] 

Occasionally  a  very  remarkable  joint 
affection  has  been  observed  in  the  course 
of  locomotor  ataxy.  This  was  first  de- 
scribed by  Dr.  Charcot,  of  Paris.  The 
knee-joint  is  almost  invariably  the  seat 
of  the  disease,  which  occurs  suddenly  as 
an  elastic  oedematous  swelling.  The  part 
is  neither  red  nor  painful,  nor  is  there 
any  constitutional  disturbance  or  fever. 
Like  the  strabismus  and  urinary  affec- 
tions, it  may  last  only  a  short  time,  or  be 
prolonged  and  give  rise  to  permanent  de- 
formities. In  the  latter  case  the  bones 
and  cartilages  of  the  joint  have  been  found 
diseased. 

[The  joint  affection  manifests  itself 
during  the  first  stage,  and  with  the  light- 
ning pains.  Next  to  the  knee,  the  joints 
affected  are  the  shoulder,  the  elbow,  the 
hip,  and  the  wrist.  After  the  knee  has 
been  affected  for  some  time,  the  joints  of 
the  upper  extremity  may  be  attacked. 
Luxation  of  the  joints  may  ensue,  and 
fractures,  in  consequence  of  an  abnormal 
fragility  of  the  bones,  are  not  uncom- 
mon.] 

At  an  early  period  of  the  disease,  be- 
fore motor  ataxy  has  made  its  appear- 
ance, and  when  only  one  or  perhaps  two  of 
the  other  symptoms  are  present,  the  diffe- 
rential diagnosis  is  exceedingly  difficult. 
But  whenever  strabismus  or  the  peculiar 
flying  pains  suddenly  attack  an  otherwise 
healthy  person,  they  should  always  sug- 
gest the  possibility  of  their  being  the  pre- 
cursors of  ataxy.     In  a  large  proportion 


of  instances  the  strabismus  is  accompa- 
nied by  amblyopia ;  and  when  it  is  sin- 
gle, the  amblyopia  is  on  the  correspond- 
ing side.1  Even  in  cases  in  which  other 
symptoms  have  been  present,  and  in 
which  the  diagnosis  was  by  no  means 
difficult,  I  have  seen  operations  need- 
lessly performed  on  the  eye  by  surgeons 
who  were  ignorant  of  the  nature  of  loco- 
motor ataxjr.  Frequently  the  disease  has 
been  mistaken  for  incomplete  paraplegia. 
It  is  not  long  since  I  was  asked  by  a  sur- 
geon to  a  public  institution  to  see  a  case 
of  supposed  paraplegia,  which  proved  to 
be  a  well-marked  case  of  locomotor  ataxy. 

Pathological  anatomy. — In  this  disease 
the  spinal  cord  is  always  altered  in  struc- 
ture, and  in  one  particular  part.  The 
alteration  consists  chiefly  of  a  peculiar 
gray  degeneration  and  disintegration  of 
the  posterior  columns,  of  the  posterior 
roots  of  the  spinal  nerves,  of  the  posterior 
gray  substance  or  cornua,  and  sometimes 
of  the  cerebral  nerves.  Generally  the 
posterior  columns  retain  their  normal 
shape  and  size,  in  consequence  of  hyper- 
trophy of  the  connective  tissue  which  re- 
places the  lost  fibres.  Corpora  amylacea 
and  oil-globules  of  different  sizes  are  also 
usually  abundant.  It  is  very  common  to 
find  disintegration  of  the  extremities  of 
the  posterior  cornua,  and  sometimes  I 
have  found  the  same  kind  of  alteration  in 
the  more  central  parts  of  the  gray  sub- 
stance. In  the  latter  case  the  disease  is 
of  a  mixed  nature,  partaking  of  the  cha- 
racters of  both  locomotor  ataxy  and  ordi- 
nary spinal  paralysis. 

Prognosis  and  treatment. — The  progno- 
sis, as  might  "be  inferred  from  the  patho- 
logical anatomy,  is  generally  very  unfa- 
vorable. It  is  chiefly  at  the  first  invasion 
of  the  disease  that  any  marked  benefit  is 
to  be  expected  from  the  use  of  remedies. 
Hence  the  importance  of  an  early  diagno- 
sis. One  of  the  chief  objects  is  to  protect 
the  patient  from  cold  and  damp,  and  place 
him  in  an  equable  temperature.  A  good 
and  wholesome  diet,  with  wine  or  beer, 
is  generally  necessaiy.  With  regard  to 
drugs,  nitrate  of  silver  appears  to  exer- 
cise the  most  direct  or  specific  influence 
on  the  disease.  Sometimes  it  not  only 
alleviates  the  pains,  but  diminishes  the 
inco-ordination.  It  should  be  first  given 
in  doses  of  one-eighth  of  a  grain,  gradual!! 
increased  to  one  grain  three  times  a  day, 
after  meals.     To  prevent  it  from  irritating 

1  Dr.  Hughlings  Jackson  states  that  the 
amaurosis  of  ataxy,  as  regards  its  ophthal- 
moscopic appearance,  is  unlike  the  amaurosis 
from  disease  of  parts  within  the  head.  In 
amaurosis  from  intracranial  disease  the  optic 
disc  always  shows  evidences  of  recent  or  past 
neuritis,  which  is  not  the  case  in  ataxy.- 
Lancet,  January  10,  1865. 
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the  bowels  or  the  bladder,  it  may  be  com- 
bined with  opium,  with  cannabis  indica, 
or  with  belladonna.  For  relieving  the 
severity  of  the  limb-pains,  which  so  fre- 
quently disturb  the  patient's  rest,  there  is 
nothing  so  efficacious  as  the  subcutaneous 
injection  of  morphia,  beginning  with  one- 
sixth  of  a  grain.  I  have  always  found 
these  pains  aggravated  by  constipation, 
and  in  this  case  I  get  the  bowels  to  act  by 
some  means  or  other.  Dry  cupping  along 
the  spine  sometimes  affords  decided  relief. 
Sulphur-baths  have  occasionally  been  of 
some  service.  Faradization  has  generally 
been  found  to  be  rather  injurious  than 
beneficial,  but  the  constant  galvanic  cur- 
rent has  been  used  with  the  best  results.1 

[An  inverse  galvanic  current,  stabile, 
from  ten  to  thirty  elements,  should  be  ap- 
plied to  the  spine  for  a  few  minutes  daily. 
The  length  of  time  the  applications  should 
be  kept  up,  and  the  intervals  of  cessation 
of  the  treatment,  will  depend  on  the  re- 
sults. The  spinal  nerves  and  the  main 
trunks  of  the  peripheral  nerves  should 
have  stabile  and  labile  applications,  for 
the  relief  of  pain,  and  to  remove  trophic 
changes  in  the  joints  and  elsewhere. 
Wasting  muscles  should  be  stimulated  by 
the  farad ic  current. 

One  of  the  most  important  advances  yet 
made  in  the  treatment  of  this  disease  is 

1  For  further  information  on  this  subject, 
see  Trousseau's  Clinical  Medicine;  Duchenne's 
Electrisation  localisee ;  and  my  own  articles 
in  vol.  i.  of  St.  George's  Hospital  Reports,  and 
British  Medical  Journal,  1869. 


the  surgical  expedient,  nerve-stretching, 
first  practised  by  Crede,  of  Dresden.  One 
or  both  sciatic  nerves  are  exposed,  the 
finger  passed  under  it,  and  the  nerve  is 
then  stretched,  but  not  enough  to  injure 
its  texture.  In  some  cases  lately  reported 
the  nerve  appears  to  have  been" pulled  on 
too  strongly,  so  that  various  trophic  affec- 
tions have  followed.  When  the  requisite 
amount  of  force  has  been  applied,  and  not 
too  much,  excellent  results  have  followed 
— the  pains  have  disappeared,  and  the 
ataxia  has  improved.  A  sufficient  num- 
ber of  cases  have  now  been  published  to 
justify  the  belief  that  this  surgical  expe- 
dient is  a  valuable  means  of  treatment. 

The  persistent  use  of  cod-liver  oil  has 
done  great  good  in  many  cases.  Phos- 
phorus in  minute  quantity,  persistently 
administered,  is  certainly  only  second  to 
the  nitrate  of  silver  in  curative  value.  It 
may  be  advantageously  administered  in 
cod-liver  oil.  The  chloride  of  gold  has 
seemed  to  the  writer  to  be  very  beneficial 
in  some  cases.  In  those  examples  of  the 
disease  due  to  gummata,  or  to  the  imbi- 
bition of  metallic  poisons,  the  iodide  of 
potassium  renders  an  incontestable  ser- 
vice. 

The  rest-cure  has  been  applied  success- 
fully to  the  treatment  of  recent  cases. 
This  consists  in  as  nearly  absolute  repose 
of  the  body  in  a  recumbent  posture  as 
can  be  attained.  From  one  to  three 
months  of  entire  rest  may  be  required. 
With  rest  may  be  conjoined  massage,  in- 
unctions of  oil,  and  faradic  excitation  of 
the  muscles.] 
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By  Thomas  Longmore,  C.B.,  F.R.C.S. 
Revised  by  Hunter  McGuire,  M.D. 


Gunshot  wounds  consist  of  injuries 
from  missiles  projected  by  the  force  of  ex- 
plosion. As  the  name  implies,  this  class 
of  wounds  is  ordinarily  restricted  to  inju- 
ries resulting  from  fire-arms  ;  but  it  should 
be  remembered,  that  wounds  possessing  the 
same  leading  characteristics  may  result 
from  objects  impelled  by  any  sudden  ex- 
pansive force  of  sufficient  violence.  The 
fragments  of  closed  vessels  burst  asunder 
by  the  elastic  power  of  steam,  will  inflict 
wounds  of  precisely  the  same  nature  as 
those  caused  by  the  bursting  of  a  shell. 
Injuries  from  stones  in  the  process  of 
blasting  rocks  offer  familiar  examples  of 
wounds  of  a  like  nature.  In  the  follow- 
ing pages,  however,  gunshot  wounds  will 
be  considered  as  they  are  met  with  in  the 
operations  of  warfare. 


History. 

From  the  earliest  time  of  the  applica- 
tion of  gunpowder  to  implements  of  war, 
down  to  the  present  day,  the  wounds  in- 
flicted by  its  means  have  excited  the  most 
marked  interest  among  surgeons  ;  nor  can 
this  be  wondered  at,  when  the  immensely 
superior  energy  of  this  agent  in  compari- 
son with  all  the  mechanical  powers  prev- 
iously in  use  for  hostile  purposes,  and 
the  terrible  nature  of  its  effects  on  the  hu- 
man frame,  are  remembered.  By  its  in- 
troduction the  whole  aspect  of  war  was 
changed,  in  a  great  degree,  by  the  dis- 
tance at  which  opposing  forces  were  en- 
abled to  contend  with  each  other ;  just 
as,  in  our  day,  the  nature  of  battle  is  un- 
dergoing another  change  from  the  in- 
creased range  and  precision  of  fire  ob- 
tained through  the  general  use  of  rifled 
weapons.  But  though  the  alterations 
now  being  made  in  the  qualities  of  fire- 


arms are  of  the  utmost  importance  to 
those  whose  business  and  especial  study 
is  the  art  of  war,  to  the  army  surgeon  the 
interest  they  excite  is  chiefly  limited  to 
the  degree  of  injury  and  destruction  in- 
flicted by  them  as  compared  with  weapons 
of  a  less  perfect  kind  ;  while,  to  the  sur- 
geons employed  at  the  time  of  the  intro- 
duction of  gunpowder,  the  wounds  were 
wholly  new  in  their  nature  as  well  as  de- 
gree. Recollecting  the  ignorance  which 
then  prevailed  in  all  departments  of 
science  and  art,  it  can  excite  no  surprise 
that  the  new  engines  of  war,  with  the 
flame  and  noise  accompanying  their 
discharge,  were  regarded  with  supersti- 
tious terror  ;  nor  that  surgeons  for  a  long 
time  found  an  explanation  of  the  slough- 
ing severity  of  the  injuries  they  inflicted, 
and  of  their  difficult  cure,  in  the  poison- 
ous nature  of  gunpowder,  or  in  the  burn- 
ing effects  of  the  projectiles  from  heat 
acquired  in  their  rapid  flight  through  the 
air.  Unfortunately,  these  erroneous  views 
did  not  end  with  the  theories  from  which 
they  started,  but  led  to  treatment  which 
only  aggravated  the  evils  inflicted  by  the 
new  weapons,  and  interrupted  the  pro- 
gress of  the  healing  action  which  nature 
would  otherwise  have  established.  The 
wound  being  resarrled  as  a  poisoned 
wound,  it  was  believed  that  the  poison 
could  only  be  got  rid  of  by  a  long  and 
tedious  process  of  local  suppuration,  and 
so  prevented  from  entering  the  system  of 
the  patient.  The  irritative  fever,  the 
wasting  and  emaciation,  and  all  the  other 
results  of  the  protracted  cure  of  the  in- 
jury, were  pointed  to  as  so  many  evidences 
of  the  indirect  effect  of  the  poison  work- 
ing in  the  frame  ;  just  as  the  constitutional 
shock  at  the  time  of  the  wound,  the  loss  of 
vitality  along  the  surface  in  the  track  of  a 
small  projectile,  or  of  the  tissues  laid  bare 
(443) 
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by  the  passage  of  the  cannon-ball,  were 
regarded  as  evidences  of  its  direct  influ- 
ence. On  looking  back  at  the  works  of 
successive  writers  on  this  class  of  injuries, 
the  reader  is  surprised  that  the  improve- 
ment in  their  treatment  has  been  so  grad- 
ual and  slow  ;  and  cannot  fail  to  observe 
that  the  chief  impediment  to  a  more  rapid 
amelioration  of  the  system  pursued  lias 
been  the  prevailing  idea  of  the  necessity 
of  delaying  the  tendency  of  nature  to 
close  the  wound,  in  order  that  the  sup- 
posed poison  might  be  eliminated  from 
the  constitution.  The  openings  of  en- 
trance and  exit,  and  track  of  the  ball, 
were  incised  ;  the  wound  dilated  by  tents 
or  other  means,  and  terebinthinates,  or 
even  boiling  oil,  poured  into  it ;  irritating 
compounds  and  ointments  applied  where 
superficial  dressings  were  practicable  ;  and 
it  was  onhy  after  the  wound  was  consider- 
ed to  be  fully  purged  of  its  venom  and 
foul  humors  by  the  extensive  suppurative 
action  thus  kept  up,  that  cicatrization  was 
permitted  to  be  established. 

It  required  long  years  of  observation  in 
many  conflicts,  and  the  exercise  of  much 
industry,  not  to  mention  moral  courage 
in  opposing  authorized  custom  and  preju- 
dice, before  a  simpler  and  more  rational 
mode  of  practice  was  followed.  It-  is 
satisfactory  to  know,  that  though  conti- 
nental surgeons  have  written  more  volu- 
minously on  the  subject  of  gunshot 
wounds,  the  older  English  military  sur- 
geons and  writers  stand  forth  conspicu- 
ously in  leading  the  way  to  a  more  prac- 
tical knowledge  of  their  nature  and  proper 
treatment. 

Although,  however,  much  that  was  er- 
roneous was  removed  by  the  earlier  sur- 
geons, the  light  of  science  can  hardly  be 
said  to  have  penetrated  this  important 
province  of  military  surgery  until  the 
great  and  last  work  of  John  Hunter,  on 
the  Blood,  Inflammation,  and  Gunshot 
Wounds,  was  published  in  1794.  This 
distinguished  philosopher  served  as  a  sur- 
geon on  the  staff  of  the  army  in  the  expedi- 
tion against  Belleisle,  in  1760,  and  in  the 
same  capacity  in  Portugal  in  1763.  He 
subsequently  filled  some  of  the  highest 
positions  in  the  medical  department  of 
the  British  service :  having  been  ap- 
pointed in  1776  Surgeon  Extraordinary 
to  the  Army,  in  1786  Deputy  Surgeon- 
General,  and  in  1791  Surgeon-General — 
a  laborious  office,  corresponding  Avith  that 
of  the  Director-General,  under  existing 
arrangements.1     The  physiological  prin- 

1  John  Hunter  held  this  office  during  the 
early  part  of  the  war  with  France  which  pre- 
ceded the  peace  of  Amiens.  After  Hunter's 
death  the  direction  ceased  to  be  vested  in  an 
individual,  and,  instead,  an  Army  Medical 
Board  was  constituted,  consisting  of  a  Physi- 


ciples  which  John  Hunter  enunciated, 
based  on  extensive  study  and  observation 
in  civil  life,  cannot  be  controverted  ;  but 
their  practical  application,  so  far  as  re- 
gards the  treatment  of  gunshot  wounds, 
has  been  greatly  modified  since  his  treat- 
ise on  the  subject  was  published.  There 
cannot  be  a  better  illustration  of  the  spe- 
cial position  in  which  this  department  of 
military  surgery  is  placed,  from  the  pecu- 
liar circumstances  under  which  it  is  prac- 
tised, than  the  fact,  that  though  men  of 
the  highest  mental  attainments  have  dis- 
cussed the  subject  of  gunshot  wounds, 
we  are  nevertheless  indebted  to  practical 
experience  in  military  campaigns  for 
ever}r  improvement,  some  few  of  recent 
date  excepted,  that  has  occurred  in  their 
treatment.  Thus,  John  Hunter  was  led 
to  advocate  very  strongly  the  delay  of 
amputation,  after  severe  gunshot  wounds, 
for  weeks,  that  the  patient's  constitution 
might  accommodate  itself  to  the  injury  ; 
while  more  extended  observation  has  de- 
monstrated that  such  secondary  amputa- 
tions are  more  fatal  than  those  which  are 
performed  shortly  after  the  infliction  of 
the  wounds  leading  to  them — the  advan- 
tage of  the  patient  thus  coinciding  with 
what  must  very  constantly  happen  to  be 
a  practice  of  necessity  in  the  field.  Mr. 
Guthrie  remarks,  in  his  Commentaries  on 
the  Surgery  of  the  PeninsularWar  between 
1808  and  1815,  that  the  surgical  princi- 
ples and  the  practice  which  prevailed 
at  the  commencement  of  the  war  were 
superseded  on  almost  all  important  points 
at  its  conclusion  ;  and  he  quotes  a  remark 
of  Sir  Astley  Cooper,  to  the  effect,  that 
the  art  of  surgery  received  from  the  prac- 
tical experience  of  that  war  an  impulse 
and  improvement  unknown  to  it  before. 

The  still  more  recent  military  opera- 
tions in  Algeria,  in  Schleswig-Hofstein,  in 
the  Crimea,  and  in  India,  have  afforded 
the  opportunity  of  testing  practically  the 
applicability  to  army  practice  of  some  of 
the  great  improvements  which  have  been 
accomplished  in  the  civil  practice  of  sur- 
gery in  Europe  since  the  termination  of 
the  war  in  1815.  Among  these  may  be 
particularly  enumerated,  the  avoidance 
of  amputation  of  limbs  by  recourse  to 
excision  of  joints  ;  resections  of  injured 
portions  of  the  shafts  of  long  bones ; 
mitigated  amputations,  by  removal  only 
of  those  terminal  portions  of  the  extrem- 
ities which  had  been  destroyed  by  the 
original  injury  ;  and  the  practice  gener- 
ally, of  what  has  been  styled  conservative 
surgery.  In  these  wars,  too,  the  value  of 
chloroform  as  an  ana?sthetic  agent  in  mil- 
itary surgery  has  been  fully  established. 
They  have  also  especially  illustrated  the 

cian-General,  Surgeon-General,   and   Inspec- 
tor-General of  Hospitals. 
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influence  of  various  states  of  health  and 
climates  on  the  results  of  gunshot  wounds. 
All  the  anticipations  which  were  held  out 
at  the  commencement  of  some  of  these 
campaigns  have  not  been  realized,  but 
still  they  have  added  much  valuable  in- 
formation and  many  improvements  to 
military  surgery. 

The  alterations  made  during  late  years 
in  the  arms  of  the  greater  proportion  of  the 
troops  of  the  leading  powers  of  Europe, 
namely,  the  transformation  of  muskets 
into  ll  armes  de  precision," -with  rifled  bar- 
rels and  graduated  aims,  have  led  to 
changes  in  the  severity  and  almost  in  the 
nature  of  gunshot  wounds  from  small 
balls ;  and  the  results  of  these  changes 
require  the  especial  attention  of  army 
surgeons.  The  effects  of  the  new  rifle- 
balls  were  widely  witnessed  during  a  por- 
tion of  the  period  of  the  Crimean  war. 
They  were  seen  in  still  greater  proportion 
during  the  campaign  of  1859  in  Italy, 
and  additional  practical  observations  have 
been  published  by  the  continental  sur- 
geons engaged  in  it.  The  fearful  num- 
bers of  killed  and  wounded,  greater  than 
in  any  former  experience,  owing  to  the 
large  masses  of  troops  brought  into  colli- 
sion with  each  other,  exhibited  the  ef- 
fects not  only  of  rifled  muskets,  but  of 
rifled  cannon  also ;  and,  in  the  French 
forces  engaged,  an  opportunity  was  af- 
forded of  instituting  a  comparison  of  the 
results  of  their  treatment  under  circum- 
stances of  bodily  health,  and  hospital  ac- 
commodation very  different  from  those  of 
the  French  army  in  the  Crimea. 

The  war  of  the  rebellion  in  the  United 
States  has  again  largely  added  to  our 
experience  in  gunshot  wounds  from  rifled 
weapons.  In  England,  one  valuable  re- 
sult which  emanated  from  the  war  with 
Russia  was,  the  regular  collection  and 
arrangement  under  Government  author- 
ity, for  the  first  time,  of  the  observations 
and  practice  of  the  medical  officers  em- 
ployed in  the  campaign.'  The  Govern- 
ment of  the  "United  States  has  followed 
the  same  course.  An  official  department, 
thoroughly  and  very  extensively  organ- 
ized, under  the  direction  of  the  Surgeon- 
General,  is  now  carefully  arranging  full 

1  The  French,  statistics  of  the  Crimean  war 

have  now  been  completed  by  the  admirable 

work  of  Dr.  Chenu  (Rapport  sur  les  resultats 

i    du  service  medico-chirurgical  aux  ambulances 

de  la  Crimee,  par  J.  C.  Chenu,  etc.,  pp.  732, 

I   4to ;  Paris,  1865)  ;  and  there  is  every  reason 

■   to   expect   even    still    more    accurate   infor- 

i   mation  regarding  the  results  of  the  Italian 

i   campaign  of  1859,  and  the  French  campaigns 

•  in  Mexico   and   Cochin  China  before   long, 

i  from  the   labors  of  the   same   indefatigable 

Btatist.     It  is  hoped  that  equally  correct  in- 

i  formation  will  in  a  short  time  be  available 

respecting  the  Prussian  campaign  of  1866. 


reports,  both  statistical  and  professional, 
on  the  injuries  of  the  war  and  their 
results.  (Specimens  to  illustrate  the  pa- 
thology of  wounds  were  collected  while 
the  war  was  in  progress,  and  a  large 
museum  illustrative  of  military  surgery  in 
all  its  branches  now  exists  at  Washington. 

During  the  year  1864,  we  had  nearer 
home  the  war  carried  on  in  Schleswig  and 
Holstein,  and  during  1866  the  short  but 
decisive  war  between  Prussia  and  Austria. 
In  the  former  war,  for  the  first  time,  all 
the  troops  were  armed  without  exception 
with  rifled  weapons.  In  the  recent  cam- 
paign in  Germany  the  effects  of  breech- 
loading  arms  were  witnessed,  and  since 
that  date  the  change  of  muzzle-loaders 
into  breech-loaders  either  has  been  made 
or  is  being  made  in  all  the  armies  of 
Europe.  The  rapid  and  uninterrupted 
fire  that  can  be  kept  up  by  breech-loaders, 
and  consequently  their  influence  on  the 
number  of  wounds  produced  within  given 
limits  of  time,  will  probably  be  found  to 
be  the  chief  points  of  interest  to  military 
surgeons  :  it  does  not  appear  likely  that 
the  characters  or  any  of  the  particular 
features  of  the  wounds  themselves  will  be 
influenced  by  the  change. 

One  result  of  the  system  of  breech- 
loading  is,  that  it  enables  detonating  and 
explosive  bullets  to  be  discharged  from 
small  fire-arms  without  danger  to  the 
marksmen  handling  the  weapons.  Dr. 
Scrive,  in  his  History  of  the  Eastern  Cam- 
paign, states  that  explosive  bullets  were 
employed  by  the  Russians  in  the  Crimea. 
They  consisted  of  small  cylinders  of  cop- 
per containing  a  detonating  composition, 
and  were  made  up  in  the  form  of  ordinary 
cartridges,  suitable  for  being  discharged 
from  muskets.  On  hitting  objects  these 
projectiles  burst  with  great  violence. 
Some  specimens  of  these  explosive  balls 
were  found  in  Sebastopol  after  the  con- 
clusion of  the  siege,  and  it  was  only  then, 
M.  Scrive  remarks,  that  a  key  was  ob- 
tained to  some  wounds  of  a  frightful 
character,  which  could  not  be  accounted 
for  by  the  action  of  ordinary  bullets,  or 
of  fragments  of  shell.1  ISTo  similar  obser- 
vation is  recorded  in  the  British  official 
surgical  history  of  the  war  ;  but  a  recent 
writer  in  the  Times  newspaper  has  refer- 
red to  the  fact  of  some  English  troopers 
having  been  wounded  by  explosive  bullets 
at  the  action  of  Balaklava.2    They  could 

1  Relation  medico-chirurgicale  de  la  cam- 
pagne  d'Orient,  par  le  Dr.  Scrive,  etc.,  pp. 
438.     Paris,  1857. 

2  See  a  letter  signed  F.R.C.S.  in  the  Times 
of  December  16,  1868.  It  is  a  curious  fact, 
as  this  correspondent  remarked,  that  the 
Russians  who  first  made  use  of  explosive  bul- 
lets in  war  should  be  the  first  nation  to  pro- 
pose the  abandonment  of  such  projectiles. 
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have  been  employed  only  to  a  very  limited 
extent,  however,  during  the  Crimean  war, 
owing  to  the  nature  of  the  weapons  with 
which  the  Russian  troops  were  then 
armed  ;  while  now  with  breech-loading 
arms  they  can  be  used,  if  considered  ad- 
visable, without  any  limit. 

As,  however,  it  has  been  announced 
that  the  principal  European  Powers,  on 
the  proposal  of  the  Russian  Government, 
have  come  to  an  agreement  not  to  employ 
explosive  rifle-balls  in  future  warfare,  the 
eflect  of  such  missiles  as  ^regards  the 
wounds  inflicted  by  them  hardly  needs 
further  reference  here. 


Qualities  of  the  Projectiles  by 
which  Gunshot  Wounds  are  Pro- 
duced. 

As  gunshot  wounds  in  war  are  greatly 
modified  in  their  appearances,  symptoms, 
and  gravity  by  the  varieties  of  missiles 
which  produce  them,  some  remarks  on 
the  missiles  themselves  and  their  quali- 
ties are  rendered  necessary.  There  is 
not  space  in  a  limited  article  like  the  pre- 
sent for  entering  fully  into  this  part  of  the 
subject,  but  such  leading  points  as  the 
kinds  of  projectiles  by  which  they  are  usu- 
ally caused,  with  the  influence  of  their 
form,  weight,  and  of  the  varying  degrees 
of  velocity  impressed  upon  them,  will  now 
be  briefly  considered. 

Kinds  of  projectiles. — The  projectiles 
used  in  warfare  of  the  present  day  are,  can- 
non- and  musket-shot,  shells  of  various 
kinds,  hand-grenades,  case-shot,  and 
other  minor  varieties  of  such  missiles. 
These  are  the  ordinary  instruments  of 
direct  gunshot  wounds  in  warfare  ;  but  in 
addition,  there  are  numerous  sources  of 
indirect  wounds,  resulting  from  the  dis- 
charge of  cannon  and  musketry.  These 
are  stones  or  other  hard  substances  struck 
from  parapets  or  from  the  surface  of  the 
ground  by  cannon-shot;  splinters  of 
wood  from  platforms  and  frame-work,  or 
of  iron  from  gun-carriages  ;  fragments  of 
bone  from  wounded  comrades,  or  articles 
in  their  possession  ;  and  any  other  miscel- 
laneous objects  which  may  happen  to 
come  into  contact  with  the  solid  ball,  or 
shell,  in  its  course, 

A  gunshot  wound,  whether  received 
from  a  direct  or  indirect  projectile,  may 
be  complicated  by  the  entrance  of  second- 
ary extraneous  bodies  of  various  kinds  ; 
most  commonly,  portions  of  the  cloth  or 
other  parts  of  the  dress  worn  by  the  per- 
son wounded.  Such  accompaniments  of 
the  primary  projectiles  often  have  a  spe- 
cial bearing  on  the  progress  of  cure  of 
wounds. 

Forms  of  projectiles. — The  projectiles 
above  enumerated  present  several  varie- 


ties of  forms.  The  chief  are  :  1.  Spheri- 
cal— as  cannon-balls,  grape,  musket  and 
pistol  shot,  and  shells  ;  2.  Cylindro-conoi- 
dal — as  balls  belonging  to  rifled  cannon 
and  rifled  muskets ;  3.  Irregular,  but 
generally  bounded  by  linear  and  jagged 
edges — as  fragments  of  shells  and  splin- 
ters. 

In  the  largest  kinds  of  balls,  such  as 
are  projected  from  field  pieces,  or  guns  of 
position,  the  form  offers  little  subject  for 
consideration  to  the  surgeon.  So  long  as 
there  is  momentum  enough  to  carry  for- 
ward the  mass  of  iron  of  which  these 
missiles  are  composed,  so  long  will  their 
weight  be  the  most  important  ingredient 
in  the  production  of  the  wounds  inflicted 
by  them.  But  with  regard  to  musket- 
shot,  the  form  presents  several  features 
worth  the  consideration  of  military  sur- 
geons. In  discussing  the  subject,  how- 
ever, it  must  not  be  omitted  to  be  borne 
in  mind,  that  we  have  no  experience  of 
the  effects  of  round  musket-balls  propelled 
with  the  same  amount  of  force  as  recent 
improvements  in  fire-arms  have  given  to 
balls  furnished  with  a  conical  vertex ; 
although,  in  the  old  two-grooved  rifle, 
with  its  belted  round  ball,  a  momentum 
was  procured  far  exceeding  that  of  the 
common  smooth-bore  musket.  The  change 
in  form  from  the  round  to  the  prolonged 
cylindro-conoidal  ball  seems  to  derive  its 
chief  importance  in  surgery  from  the 
conical  end  possessing  the  mechanical 
characteristic  of  a  wedge,  while  the  for- 
mer acted  simply  as  an  obtuse  body. 
Prom  this  quality  the  power  of  penetra- 
tion of  conical  bullets  is  greater,  inde- 
pendent of  the  increased  momentum  com- 
municated to  them  by  the  construction  of 
the  weapons  from  which  they  are  dis- 
charged. Thus,  supposing  one  of  the 
old  musket-bullets  to  strike  a  limb  at  80 
yards,  and  an  Enfield  rifle  conical  bullet 
of  the  same  weight  at  800  yards,  the  rate 
of  velocity  being  similar  in  each  case,  the 
injury  from  the  latter  may  be  expected  to 
be  considerably  greater  than  that  from 
the  former,  on  account  of  its  shape.  The 
wedge-like  quality  of  the  conical  bullet  is 
rendered  particularly  obvious  on  its  being 
driven  into  the  shafts  of  the  long  bones  of 
the  extremities.  The  solid  osseous  tex- 
ture of  which  the  cylindrical  portion  of 
these  bones  is  composed,  is  split  up  into 
fragments,  having  mainly  a  direction 
parallel  with  the  central  cavity  ;  and  fis- 
sures not  unfrequently  extend  from  the 
seat  of  injury  to  their  terminations  in  the 
joints,  of  which  they  form  component 
parts.  Such  results  were  scarcely  ever 
noticed  from  the  impact  of  round  balls. 
The  bone  might  be  comminuted,  but  the 
fragments  were  of  a  more  cuboid  shape, 
anil  the  long  Assuring  did  not  usually 
occur. 
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The  same  difference  of  effect  may  be 
observed  on  comparing  the  injury  pro- 
duced upon  the  apophysis  of  a  bone  by  a 
conoidal  bullet  with  that  produced  by  a 
round  ball.  The  splintering  caused  by 
the  conoidal  projectile  will  generally  be 
found  to  extend  to  a  considerable  distance 
into  the  shaft,  while  the  injury  from  the 
round  one  is  usually  limited  to  the  apo- 

Fig.  746. 


physis  itself.  This  difference  becomes  of 
practical  importance  when  the  subject  of 
the  treatment  of  such  an  injury  by  resec- 
tion is  considered  ;  not  only  as  regards  the 
extent  of  bone  necessary  to  be  removed, 
but  also  as  regards  the  progress  of  cure 
and  the  general  results  of  the  operation. 

The  following  drawings  of  two  shoulder- 
joint  wounds  (tigs.   746,  747,  748,  749,  750, 


Fig.  747. 


Fig.  748. 


Tigs.  746  and  747  show  the  condition  of  the  head  of  a  humerus,  which  has  been  struck  by  a  conoidal  ball  at 
the  anterior  aspect  of  the  greater  tuberosity.  The  bullet  (shown  by  the  asterisk  *)  has  entered  apex  first,  and 
is  imbedded  in  the  cancellous  tissue,  its  base  being  on  a  level  with  the  surface  of  the  bone.  Great  splintering 
has  followed,  and  fig.  748  shows  the  fissured  condition  of  the  shaft,  at  the  part  where  the  operation  of  resec- 
tion has  been  performed.  It  is  probable  that  these  fissures  extended  some  distance  in  the  shaft  below  the  line 
of  resection. 


751),  one  caused  by  a  round,  .the  other  by 
a  conoidal  bullet,  during  the  Crimean 
campaign,  well  illustrate  the  relative 
effects  just  described.  The3r  are  the 
more  interesting  as  regards  the  question 


of  the  influence  of  form,  inasmuch  as  in 
each  case  the  same  part  of  the  bone  has 
been  struck,  and  the  momentum,  or  force, 
of  the  two  projectiles  has  been  also  alike, 
as  evidenced  by  their  corresponding  depth 


Fig.  750. 


751. 


Figs.  749  and  750  show  the  condition  ot  the  head  of  a  humerus  which  has  been  struck  by  a  round  ball  in 
nearly  the  identical  spot  at  which  the  specimen  represented  in  figs.  746,  747,  and  748  had  been  struck.  The 
round  ball,  like  the  conoidal,  has  also  entered  to  a  distance  corresponding  with  its  own  depth,  its  surface 
being  on  a  level  with  that  of  the  surrounding  bone.  Although  the  head  of  the  bone  has  been  greatly  shattered, 
as  shown  in  fig.  749,  the  rending  asunder,  or  splintering,  is  very  limited,  and  the  saw,  in  resecting  the  injured 
head,  has  passed  through  the  shaft  (see  fig.  751 )  without  crossing  a  single  fissure  ;  and  this,  notwithstanding 
the  operation  has  been  performed  somewhat  nearer  to  the  neck  of  the  bone  than  in  the  preceding  instance. 


of  penetration.     The  sketches  are  taken 
from  specimens  in  the   Museum  of  the 
Koyal  College  of  Surgeons  of  England.1 
Another  result  of  the  tapering  form  of 


1  Preps.  No.  2926  B,  and  No.  2926  D.  For 
histories  of  the  cases,  see  Descriptive  Cata- 
logue of  the  Pathological  Specimens  in  the 
Museum  of  the  Royal  College  of  Surgeons  of 
England,  pp.  92,  93. 


the  conical  bullet  is,  that  it  is  less  exposed 
in  its  course  through  soft  parts  of  the 
body  to  opposition  from  tendons,  and 
other  long  and  elastic  structures,  so  fre- 
quently noticed  to  stay  the  progress  of 
spherical  shot.  If  not  dividing  them  by 
direct  impingement,  it  readily  turns  them 
aside  ;  and  it  is  partly  due  to  this  pointed 
shape,  therefore,  as  well  as  to  increased 
force,  that,  as  will  be  noticed  hereafter, 
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the  lodgment  of  balls  is  now  so  rare  in 
comparison  with  the  experience  of  former 
wars. 

Weight  of  projectiles. — Much  has  been 
written  on  the  comparative  surgical  ef-  | 
fects  of  bullets  of  various  weights  and 
sizes  ;  but  these  qualities  do  not,  on  con- 
sideration, excite  so  much  practical  inte- 
rest in  the  mind  of  the  surgeon  as  it  might 
at  first  appear  they  are  calculated  to  do. 
Some  very  heavy  bullets  were  used  by 
the  Eussians  in  the  defence  of  Sebastopol, 
nearly  one-third  heavier  than  any  em- 
ployed by  the  troops  opposed  to  them. 
Such  bullets,  if  of  like  form  and  density, 
and  propelled  with  equal  velocity,  would 
obviously  inflict  injuries,  especially 
against  osseous  structures,  which  offer 
great  resistance,  wider  in  proportion  to 
their  greater  size  and  momentum  ;  but 
in  respect  to  simple  flesh  wounds,  the 
increased  size  of  the  wound  left  by  the 
larger  ball  would  make  little  difference  in 
the  gravity  of  the  wound,  or  the  time  re- 
quired for  its  cure,  while  the  esescpe  of 
foreign  substances,  which  it  might  hap- 
pen to  cany  with  it,  would  be  facilitated 
by  the  freer  means  of  exit  and  increased 
discharge  from  the  surface.  Mr.  Guthrie 
mentions,  that  having  had  a  wide  field 
for  observation  in  the  effects  of  the  heavy 
British  musket -balls,  sixteen  to  the 
pound,  on  the  French  wounded,  he  did 
not  think  them  more  mischievous  in  their 
results  than  the  French  musket-balls, 
twenty  to  the  pound,  on  the  English  sol- 
diers ;  while  the  advantages  of  carrying  a 
lighter  musket  and  greater  number  of 
rounds  of  ammunition  were  on  the  side  of 
our  adversaries.  It  is  understood  that  in 
warfare  the  object  is  not  so  much  to  de- 
stroy life  as  to  disable  antagonists,  and 
the  smaller  size  has  been  supposed  to  be 
fully  equal  to  this  object  by  the  British 
military  authorities  of  the  present  day. 
When  the  Enfield  rifle  was  given  to  the 
army,  the  weight  of  the  ball  was  reduced 
two  drachms  and  a  half  below  that  of  the 
ball  which  had  been  used  with  the  Minie 
rifle,  previously  in  use.  The  weight  of 
the  bullet  used  with  the  Minie  rifle  was 
680  grains  ;  with  the  muzzle-loading  En- 
field it  was  reduced  to  530  grains.  The 
bullet  of  the  present  converted  Enfield 
breech-loader  is  still  less  in  weight,  being 
only  480  grains.  This  projectile  is  des- 
tined to  be  still  further  reduced  in  bulk, 
as  combatants  find  the  bore  of  the  Enfield 
rifle  to  be  needlessly  large.  Its  diameter 
is  one-tenth  of  an  inch  greater  than  that 
of  the  French  Chassepot  rifle,  and  the 
bullet  used  with  it,  as  well  as  the  cart- 
ridge, is  considerably  heavier ;  hence  a 
French  soldier  can  now  carry  135  rounds  to 
an  English  soldier's  90  rounds — a  military 
advantage  which,  it  might  be  supposed, 
would  not  be  allowed  to  continue.    But  it 


does  not  appear  likely  that  the  contem- 
plated new  projectile,  though  less  in  di- 
ameter, will  be  less  in  weight  than  that 
of  the  present  breech-loading  Enfield ; 
indeed,  the  bullet  most  recently  recom- 
mended for  adoption  has  precisely  the 
same  weight,  viz.,  480  grains.1  After  all, 
however,  within  the  moderate  limits 
which  must  be  preserved  to  suit  the  cir- 
cumstances of  infantry  soldiers,  the  form, 
hardness,  and  velocity  of  musket-balls 
must  be  the  qualities  of  interest  to  the 
surgeon  in  connection  with  the  wounds 
inflicted  by  them,  rather  than  their  rela- 
tive weight. 

Course  of  balls.— Another  influence  re- 
sulting from  the  form  and  average  mo- 
mentum of  modern  small-arms  projectiles 
may  be  noticed.  Of  the  circuitous  and 
unexpected  directions  pursued  by  bullets 
in  their  passage  through  the  human 
frame,  which  were  formerly  so  common,  we 
are  not  likely  to  see  many  instances  now 
that  the  rifle  is  the  weapon  chiefly  em- 
ployed. The  conoidal  shape  of  the  ball, 
and  the  force  with  which  it  is  propelled, 
have  had  the  effect,  among  others  already 
named,  of  changing  the  indirect  and  tor- 
tuous course  which  was  so  characteristic 
of  the  ball  from  the  smooth-bored  musket. 
The  latter,  bearing  a  force  that  scarcely 
carried  it  true  to  a  mark  at  eighty  yards, 
and  receiving,  as  it  left  the  firelock,  an 
impulse  which  caused  it  to  revolve  on  its 
axis  at  right  angles  with  the  line  of  flight, 
was  deflected  by  the  most  trifling  ob- 
liquity of  surface,  by  the  resisting  obstacle 

'  The  bullet  recommended  by  the  Small 
Arms  Committee  for  adoption  with  the  Mar- 
tini-Henry rifle,  with  which  it  is  proposed  to 
arm  the  British  infantry,  instead  of  the  con- 
verted Enfield  rifle,  is  without  the  hollow 
base,  baked  clay  plug,  and  wooden  plug  in 
the  head,  which  are  features  of  the  bullet  in 
present  use.  It  is,  instead,  solid  and  wholly 
made  of  lead  hardened  with  tin  ;  and  hence, 
though  only  .45  of  an  inch  at  its  widest  part 
in  diameter,  instead  of  .55  of  an  inch  as  the 
Enfield,  it  is  not  reduced  in  weight.  The 
weight  of  the  French  Chassepot  bullet  is 
24.50  grammes,  or  a  fraction  over  378  grains, 
and  is  therefore  102  grains  lighter  than  the 
Enfield  bullet  and  than  the  newly  recommen- 
ded Martini-Henry  bullet.  The  combatant 
advantages  connected  with  the  lightness  of 
the  Chassepot  ammunition  are  stated  to  be 
outweighed  by  the  following  advantages  on 
the  side  of  the  Martini-Henry  weapon  and  its 
projectile  :  greater  accuracy  of  flight,  longer 
range,  flatter  trajectory,  higher  penetrative 
power,  increased  rapidity  of  fire,  and  certain 
other  advantages  which  need  not  be  men- 
tioned here,  as  they  appertain  to  the  rifle 
itself  rather  than  to  the  qualities  of  the  bullet 
projected  by  it,  and  therefore  do  not  influence 
either  the  number  or  nature  of  the  wounds 
that  may  be  caused  by  the  weapon. 
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of  a  bone,  by  tendons,  or  tbe  aponeuroses 
of  muscles,  or  even  by  the  elastic  resili- 
ence of  muscles  themselves  in  a  state 
of  action,  when  the  relative  direction  of 
their  fibres  was  favorably  placed  to  exert 
this  influence.  The  Enfield  cylindro- 
conoidal  bullet,  armed  with  a  force  that 
will  carry  it  to  a  given  spot  distant  1000 
yards  or  upwards,  flies  spinning  on  an 
axis  coincident  with  its  line  of  flight, 
penetrates  the  softer  tissues  in  a  straight 
line,  and  on  meeting  bone,  as  before 
noticed,  enters  it  like  a  wedge.  When  a 
bullet  of  this  kind  strikes  an  object  point 
blank,  it  is  always  the  apex  of  the  conical 
part  which  first  meets  the  object  struck  ; 
aud,  if  sufficient  resistance  be  met  with, 
it  is  this  apex  which  becomes  first  com- 
pressed, and  turned  back.  When  it 
strikes  a  solid  object  lying  nearly  parallel 
with  its  line  of  flight,  the  ball  is  planed, 
as  it  were,  from  its  apex  towards  its 
base. 

It  will  often  appear,  at  first  examina- 
tion, that  the  track  of  a  cylindro-conoidal 
bullet,  even  at  fall  speed,  is  widely  re- 
moved from  a  straight  line,  especially 
when  this  class  of  injuries  is  new  to  the 
surgeon.  But  it  usually  is  not  difficult  to 
reconcile  the  apparent  irregularity  in  the 
course  the  projectile  has  taken,  if  the 
many  varied  positions  in  which  the  body 
and  its  parts  are  liable  to  be  placed  are 
called  to  mind,  and  if,  when  making  the 
examination,  the  surgeon  takes  care  to 
place  the  patient  in  a  similar  posture  to 
that  he  was  in  when  struck.  A  cer- 
tain allowance  must  also  be  made  for 
the  spasmodic  actions  of  the  various 
muscles  among  themselves,  and  the  mo- 
mentary displacement  of*  other  struc- 
tures, at  the  instant  the  injury  is  re- 
ceived. 

Degree  of  velocity. — The  velocity  of  mo- 
tion of  projectiles  is  an  important' ingre- 
dient in  the  consideration  of  the  wounds 
produced  by  them. 

The  effects  of  different  rates  of  Velocity 
on  wounds  are  seen  in  the  variations 
which  occur  in  proportion  to  the  distance 
which  the  missile  has  travelled  before 
inflicting  the  injury.  A  cannon-ball 
which,  with  but  slight  velocity  of  motion 
added  to  its  weight,  would  knock  a  man 
over,  at  ordinary  speed  will  carry  away  a 
limb  without  disturbing  the  general  equi- 
librium of  the  body.  A  musket-ball  that 
would  be  arrested  half-way  through  a 
limb,  is  now  replaced  by  a  ball,  which,  at 
like  distance  from  the  point  of  discharge, 
i  will  pass  through  several  bodies  in  suc- 
cession. 

The  increased  velocity,  or,  in  other 
words,  greater  force,  of  modern  projec- 
tiles, exhibits  its  effects  in  two  directions  : 
locally,  by  the  greater  destruction  of  the 
tissues  in  the  track  of  the  projectile  ;  and 


constitutionally,  by  greater  disturbance 
to  the  nerve-force  of  the  whole  system. 
The  component  parts  of  that  portion  of 
the  organized  fabric  through  which  a 
bullet,  travelling  at  the  rate  of  several 
miles  per  minute,  cleaves  its  way,  are  in- 
evitably deprived  of  their  vitality.  In- 
stances are  quoted  by  authors,  of  gun- 
shot wounds  having  healed  by  simple 
adhesion  ;  but  such  examples  are  not  met 
with  when  rifle-bullets  retaining  their 
original  form  have  made  an  opening 
through  a  part  of  the  body.  Bullets 
which  have  happened  to  be  brought  into 
collision  with  stones  or  other  hard  sub- 
stances on  the  ground  before  striking  a 
soldier,  and  which,  in  consequence,  have 
not  only  been  deprived  of  part  of  their 
force,  but  have  also  been  flattened  into  a 
mass  with  thin  sharp  edges,  occasionally 
cause  superficial  wounds,  which  may 
readily  be  caused  to  heal  by  first  inten- 
tion, but  these  are  essentially  different 
from  the  wounds  produced  by  rifle,  pro- 
jectiles under  ordinary  circumstances. 

The  splitting  and  destructive  effects  of 
conical  balls  on  the  shafts  of  the  long 
bones  of  the  extremities  have  already 
been  mentioned  when  referring  to  the 
peculiarities  of  their  shape.  But,  to- 
gether with  the  quality  of  shape,  the 
amount  of  momentum  is  a  necessary  in- 
gredient in  estimating  this  result.  The 
old  round  balls — partly  from  their  form, 
but  also  from  the  imperfect  mechanism  of 
the  firelocks  from  which  they  were  dis- 
charged, and  consequent  minor  degree  of 
velocity  imparted  to  them — on  striking 
bones,  would  simply  be  turned  away  from 
the  direct  line :  or,  failing  this,  would 
knock  out  a  portion  of  the  shaft  without 
further  fracture  ;  or,  having  perforated 
on  one  side,  remain  in  the  cancellated 
structure  ;  or  be  simply  flattened  without 
penetrating.  It  seems  not  unlikely,  also, 
that  the  modern  conical  bullets  are  denser, 
from  the  circumstance  of  their  manufac- 
ture by  mechanical  pressure,  than  bullets 
which  have  been  cast  in  moulds.  The 
influence  of  density  with  respect  to  power 
of  penetration  is  very  great.  In  com- 
paring the  two  most  perfect  of  modern 
English  rifles  which  have  been  employed 
hitherto,  the  Enfield  and  the  Whitworth, 
the  projectiles  and  charges  being  of  the 
same  weight,  when  lead  is  used,  the  pene- 
tration at  800  yards  is  one-third  greater 
with  the  Whitworth  than  with  the 
Enfield ;  but  when  a  less  yielding  pro- 
jectile is  used  with  the  Whitworth  (as 
when  the  lead  is  mixed  with  tin),  its  pene- 
tration is  more  than  four  times  greater 
than. that  of  the  Enfield.  Whether  this 
cause  operates  or  not,  the  fact  is  certain 
that  conical  balls  at  their  average  speed 
exhibit  an  overpowering  force  over  all  the 
structures,   bone    included,   with    which 
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they  come  into  contact  in  the  human 
body,  are  comparatively  rarely  met  with 
flattened,  or  so  much  altered  in  form  as 
round  bullets  were  formerly  under  like 
circumstances. 

Spent  balls. — In  connection  with  degree 
of  velocity  the  subject  naturally  occurs  of 
what  are  called  "spent  balls;"  or  large 
projectiles  moving  at  low  rates  of  speed. 
After  a  cannon-ball  has  ceased  to  pursue 
its  course  through  the  air,  or  to  proceed 
by  ricochet,  it  not  unfreqnently  travels  to 
a  considerable  distance,  rolling  along  the 
surface  of  the  ground.  When  its  rate  of 
movement  is  not  much  faster  than  that 
at  which  a  man  can  walk,  and  when  to 
all  appearance  it  might  be  stopped  by  the 
pressure  of  the  foot  as  readily  as  a  cricket- 
ball,  it  yet  possesses  the  power  of  inflict- 
ing serious  injury  on  such  an  attempt 
being  put  into  execution.  This  power  is 
easily  understood,  if  the  amount  of  force 
is  remembered  which  must  still  be  inher- 
ent in  the  cannon-ball  for  it  to  overcome 
the  inertia  of  its  own  mass,  and^the  re- 
sistance to  which  it  is  exposed  in  passing 
over  the  ground  on  which  it  is  rolling.  It 
is  this  force,  multiplied  by  the  weight  of 
the  ball,  which  gives  it  the  destructive 
power.  If  such  a  ball  is  brought  into 
collision  with  the  foot  of  a  person,  de- 
struction generally  ensues  to  such  an 
extent  as  to  necessitate  amputation. 
Should  it  impinge  on  other  parts  of  the 
body,  as  in  the  instance  of  a  man  lying 
on  the  ground,  it  may  cause  fatal  rupture 
of  internal  organs,  and  that  without  ex- 
hibiting external  evidence  of  the  amount 
of  injury  it  has  inflicted.  So  also,  though 
powerless  to  carry  away  a  limb,  it  may 
still  cause  comminuted  fractures  of  bones 
,  and  extensive  contusions  of  the  softer 
structures. 

Lodgment  of  balls. — Low  rate  of  velo- 
city leads  to  musket  and  other  balls  lodg- 
ing in  various  parts  of  the  body.  When 
the  smooth-bore  musket  was  in  common 
use,  lodgment  of  balls  was  of  frequent 
occurrence.  In  the  first  place,  from  ab- 
sence of  sufficient  velocity  to  effect  its 
passage  out  of  the  body,  and  secondly, 
from  its  liability  to  be  diverted  from  a 
direct  line,  a  round  ball  might  be  arrested 
in  its  progress  at  any  distance  from  its 
point  of  entrance.  Conical  balls  lodge 
when  their  velocity  has  become  nearly  ex- 
pended before  entering  the  body  ;  or,  from 
peculiarity  in  the  posture  of  the  person 
wounded,  a  ball  having  had  force  enough 
to  traverse  a  limb,  may  afterwards  enter 
into  another  part  of  the  body,  and  lodge. 
A  ball  may  reach  a  part  so  deep,  in  the 
muscles  of  the  back,  for  example,  or  be  so 
far  removed  from  the  aperture  of  entrance, 
as  to  elude  all  attempts  on  the  part  of  the 
surgeon,  at  the  time  of  examination  of 
the  wound,  to  discover  its  retreat.     Or  it 


may  have  reached  some  position  from 
which  the  surgeon  fears  to  take  the 
necessary  steps  for  its  extrication,  judging 
the  additional  injury  that  would  thus  be 
inflicted  more  mischievous  than  the  pro- 
bable effects  of  allowing  the  ball  to  remain 
lodged. 

Unextracted  balls  lead  to  consequences 
varying  according  to  the  site  of  lodgment 
and  state  of  constitution  of  the  patient. 
If  the  ball  have  become  fixed  in  the  body 
of  a  muscle,  or  in  its  cellular  connections, 
adhesive  inflammation  may  be  established 
around  it,  and,  in  time,  a  dense  sac  be 
thus  formed,  in  which  the  ball  may  re- 
main without  causing  any,  or  but  very 
slight,  inconvenience.  But  although  en- 
cysted, a  ball  may  press  upon  nerves  and 
give  rise  to  pain  and  much  uneasiness  ;  or 
it  may  change  the  position  of  its  first 
lodgment,  under  the  effect  of  gravitation, 
or  the  impulse  of  muscular  actions,  and 
may  then  become  so  placed  as  to  em- 
barrass the  person  in  certain  movements 
of  the  body.  Sometimes  the  lodged  pro- 
jectile will  not  become  provided  with  a 
protecting  envelope  of  the  kind  above 
named,  but  will  excite  continued  irritation 
and  give  rise  to  chronic  abscess ;  some- 
times the  abscess  will  become  healed,  but 
will  reopen  from  time  to  time  under  the 
influence  of  various  exciting  causes  ;  and 
these  cases  usually  end,  though  it  may  be 
years  after  the  date  of  the  original  injury, 
by  the  bullet  appearing  so  near  the  surface 
that  there  ceases  to  be  any  difficulty  in  its 
removal. 


Symptoms  of  Gunshot  Wotjnds. 

Having  considered  some  of  the  leading 
qualities  of  the  projectiles  by  which  gun- 
shot wounds  are  produced,  it  is  now 
necessary  to  notice  some  of  the  charac- 
teristic features  and  symptoms  of  the 
wounds  themselves. 

The  chief  diagnostic  marks  of  these  in- 
juries in  their  early  condition  are  those 
external  appearances  which  result  from 
the  physical  effects  produced  locally  by 
the  stroke  of  the  projectile.  Other  symp- 
toms result  from  injury  done  by  the  pro- 
jectile in  its  course  through  the  deeper 
tissues  ;  such  as  pain,  numbness,  paralysis, 
from  lesion  of  nerves  ;  hemorrhage,  from 
lesion  of  bloodvessels ;  together  with 
particular  symptoms  chara-ctei-istie  of 
special  organs  which  may  have  chanced 
to  be  wounded  b3r  the  projectile  during  its 
passage.  One  general  symptom,  desig- 
nated "shock,"  and  indicative  of  consti- 
tutional disturbance,  is  a  usual  accom- 
paniment of  all  gunshot  wounds,  but  the 
extent  to  which  it  is  exhibited  varies 
greatly  in  different  cases. 

External  signs. — The  external    distin- 
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guishing  signs  of  a  penetrating  gunshot 
wound  are  generally  manifest  enough. 
But,  although  possessing  certain  universal 
characteristics,  they  vary  so  much,  accord- 
ing to  the  differences  already  described  in 
the  forms  of  the  missiles  causing  the  in- 
juries, their  velocity,  the  part  of  the  body 
struck,  and  the  position  of  the  patient 
relative  to  the  projectile  at  the  time  of 
injury,  that  it  is  necessary  shortly  to  de- 
scribe some  of  these  variations. 

When  a  cannon-ball  at  full  speed  strikes 
in  direct  line  a  part  of  the  body,  it  carries 
away  all  before  it.  If  the  head,  chest,  or 
abdomen  are  exposed  to  the  shot,  an 
opening  corresponding  with  the  size  of  the 
ball  is  effected,  the  contiguous  viscera  are 
scattered,  and  of  course  life  is  at  once 
extinguished.  If  it  be  part  of  one  of  the 
extremities  which  is  thus  removed,  the 
end  remaining  attached  to  the  body  pre- 
sents a  stump  with  a  nearly  level  surface 
of  darkly  contused,  almost  pulpified,  tis- 
sues. The  skin  and  muscles  do  not  re- 
tract as  they  would  had  they  been  divided 
by  incision.  Minute  particles  of  bone 
will  be  found  among  the  soft  tissues  on 
one  side,  but  the  portion  of  the  shaft 
of  the  bone  remaining  in  situ  is  probably 
entire. 

In  a  ricochet  shot,  or  in  any  ■case  where 
the  force  of  the  cannon-ball  is  partly  ex- 
pended, the  extremity,  or  portion  of  the 
trunk,  may  be  equally  carried  away,  but 
the  laceration  of  the  remaining  parts  of 
the  body  will  be  greater.  The  surface  of 
the  wound  will  be  less  even.  Muscles  will 
be  separated  from  each  other,  and  hang 
loosely,  offering  at  their  divided  ends  little 
appearance  of  vitality  ;  spicuke  of  bone 
of  larger  size  will  probably  be  found 
among  them  ;  and  the  shaft  may  be  found 
shattered  and  split  far  above  the  line  of 
its  transverse  division.  The  injury  to 
nerves  and  vessels  may  be  proportionately 
higher  and  greater.  Occasionally  it  hap- 
pens, even  where  the  limb  seems  to  have 
been  struck  in  direct  line,  that  it  is  never- 
theless not  completely  detached,  but  re- 
mains connected  by  shreds  of  the  skin  and 
parts  of  the  tissues  jammed  together,  on 
which  the  bone,  reduced  to  minute  frag- 
'  ments,  is  mixed  with  the  contused  muscles 
and  other  soft  parts  in  a  shapeless  mass. 

If  the  speed  be  still  further  diminished, 

so  that  the  projectile  becomes  what  has 

been  explained  to  be  a  "spent  ball,"  there 

,  will  not  be  removal  of  the  part  of"  the 

i  body  struck,  but  the  external  appearances 

I  will  be  limited  usually  to  contusion  and 

laceration  of  the  soft  parts,  or  extensive 

1  ecchymosis  and  tumefaction  without  divi- 

i  sion  of  surface. 

Should  the  cannon-ball  strike  in  a  slant- 
ing direction,  the  external  appearances  of 
the  wound  will  be  similar  to  those  just 
described,  according  to  its  velocity,  modi- 


fied only  in  extent  by  the  degree  of 
obliquity  with  which  the  shot  is  carried 
into  contact  with  the  trunk,  or  with  the 
extremity  wounded.  Occasionally,  how- 
ever, in  exceptional  cases,  there  will  be 
no  external  appearance  of  injury,  not- 
withstanding the  existence  of  serious  in- 
ternal disorganization.  The  rationale  of 
such  phenomena  will  be  presently  de- 
scribed. 

Fragments  of  heavy  shells  generally 
produce  immense  laceration  and  separa- 
tion of  the  parts  against  which  they 
strike,  but  do  not  carry  away,  or  grind 
structures,  as  round  shot  do.  Ordinarily, 
the  line  of  direction  in  which  they  move 
forms  an  angle  more  or  less  acute,  with 
the  part  of  the  body  wounded,  and  the  in- 
jury done  is  rather  superficial  than  deep. 
When  they  happen  to  strike  in  a  more  di- 
rect line,  so  as  to  penetrate  and  sink  be- 
neath the  surface,  the  external  wound  is 
mostly  smaller  than  the  fragment  itself, 
from  the  projectile  not  having  had  force 
enough  to  destroy  the  vitality  and  elas- 
ticity of  the  skin  and  other  soft  parts 
through  which  it  has  entered,  so  that 
these  structures  partially  contract  around 
the  wound,  and  so  lessen  the  size  of  its 
i  opening. 

Small  projectiles,  with  force  enough  to 
penetrate  the  body,  leave  one  or  more 
openings,  the  external  appearances  of 
which  also  vary  according  to  the  form  and 
velocity  of  the  projectiles  by  which  they 
are  caused.  The  appearance  of  a  wound 
from  a  rifle-ball,  at  its  highest  rate  of 
speed,  may  be  sometimes  witnessed  in 
cases  of  suicide.  A  soldier,  in  thus  de- 
stroying himself,  mostly  stoops  over  the 
muzzle  of  his  firelock,  pressing  it  against 
the  upper  part  of  his  body,  and  springing  , 
the  trigger  by  means  of  his  foot  or  a  piece 
of  cord  connected  with  it.  The  muzzle 
is  usually  applied  beneath  the  chin.  In 
such  a  case,  a  circular  hole,  without  any 
puckering  or  inversion  of  the  marginal 
skin,  together  with  dark  discoloration  of 
the  integument  for  several  inches  round, 
is  observed  at  the  wound  of  entrance. 
The  vertex  of  the  head  is  shattered  ;  frag- 
ments of  the  parietal  and  occipital  bones, 
together  with  small  portions  of  brain,  are 
carried  away  and  scattered  about  ;  those 
bones  which  are  not  broken  are  loosened 
from  their  sutures  ;  the  great  mass  of  the 
brain  is  torn  to  pieces,  but  held  within  by 
its  membranes  ;  the  superficial  vessels  of 
the  face  are  distended  with  blood.  These 
effects  are  not  wholly  due  to  the  passage 
of  the  ball ;  but  partly  to  the  flame  and 
smoke  from  the  ignited  gunpowder  jetting 
out  at  the  mouth  of  of  the  musket,  and  in 
part  also  to  the  expansive  force  exerted 
within  the  cavity  of  the  cranium,  by  the 
gases  resulting  from  the  explosion  of  the 
gunpowder. 
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When  a  musket-ball  strikes  a  limb  at 
some  distance  from  the  weapon  by  which 
it  was  propelled,  but  while  still  preserv- 
ing great  velocity,  the  appearances  of  the 
wound   of   entrance  are    different    from 
those  of  the  opening  last  described.      An 
opening  of  about  the  size  of  the  projec- 
tile is  now  observed,  sometimes  irregu- 
larly circular,   with    edges    generally    a 
little  torn  ;  sometimes  consisting  of  three 
triangular  flaps,  which,  on  being  lifted 
up,  can  be  made  to  meet  at  their  apices 
in  the  centre  of  the  opening-.      In  either 
case,  the  whole  wound  presents  a  slightly 
inverted  aspect.      There  may  be  darken- 
ing of  the  marginal  skin,  of  a  livid  purple 
tinge,  from   the   effects  of  contusion   or 
from  dislodgement  of  powder  which  was 
adhering    to    the    bullet,  or  it    may  be 
simply  dead  like   and   pale.      Should   the 
ball  have  passed  out,  the  wound  of  exit 
will  be  probably  larger  than  the  projectile, 
more  irregular  and  torn  than  the  wound 
of  entrance,   with  slight  eversion  of  its 
edges,  and  with  protrusion  of  the«*subcu- 
taneous  fat  which  is  thus  rendered  visible. 
These  appearances  are   the  more  easily 
recognized  the  earlier  the  wound  is  exam- 
ined.    They  are  more  obvious  if  a  round 
musket-ball  has  caused  the  injury  than 
when  it  has  been  inflicted  by  a  cylindro- 
conoidal  bullet.     Indeed,  with  the  latter, 
when    it    has    passed,    apex    forwards, 
through  the  soft  tissues  of  an  extremity 
of  the  body  at  full  speed,  when  it  has 
neither  struck  a  bone  nor  carried  any  for- 
eign body  before  it,  it  is  often  very  diffi- 
cult to  distinguish  by  its  appearance  the 
wound  of  entrance  from  that  of  exit.    In 
medico  -  legal    investigations    concerning 
gunshot  wounds,   it  sometimes  is  still  a 
matter  of  great  importance  to  decide  this 
point ;  but  to  the  military  surgeon,  more 
especially   from   the    circumstances  con- 
nected with  the  new  projectiles,  it  has  be- 
come a  subject  of  much  less  practical  in- 
terest than  it  formerly  was.      When  the 
indirect  and  tortuous  penetration  of  balls 
was  the  rule  rather  than  the  exception,  a 
knowledge  of  the  spot  at  which  the  ball 
entered  was   often   useful  in   diagnosing 
the  mischief  it  had  probably  committed 
in  its  passage,  and   in   determining  the 
part  of  the  wound  where  foreign  bodies 
might  be  supposed  to  be  carried  and  to  be 
lodging.      When  the  track  of  the  ball  is 
nearly  in  a  straight  line,  as  now  so  fre- 
quently happens,  such  information  can- 
not be  looked  for  from  knowing  the  rela- 
tion of  either  opening  to  the  course  of  the 
projectile. 

The  appearances  of  wounds  resulting 
from  penetrating  missiles  of  irregular 
forms,  as  small  pieces  of  shells,  musket- 
balls  flattened  against  stone,  and  others, 
differ  from  those  caused  by  ordinary  bul- 
lets in  being  accompanied  with  more  lace- 


ration, according  to  their  length  and 
form.  Being  usually  projected  with  con- 
siderably less  force 'than  direct  missiles, 
such  projectiles  ordinarily  lead  only  to 
one  aperture,  that  of  entrance. 

Internal  wounds  icrithout  external  marks. 
— Among  the  wide  variety  of  injuries 
from  gunshot,  there  have  not  unfrequent- 
ly  been  noticed  instances  in  which  serious 
internal  mischief  has  been  inflicted,  with- 
out any  external  marks  of  violence  to  in- 
dicate its  having  resulted  from  the  stroke 
of  a  projectile.  These  peculiar  cases 
have  been  before  casually  alluded  to  when 
describing  the  external  appearances  of 
wounds  caused  b}r  cannon-balls  striking 
a  part  of  the  body  in  a  slanting  direction. 
An  important  viscus  of  the  abdomen-  has 
been  ruptured,  yet  no  bruising  of  the 
parietes  observable ;  symptoms  of  cere- 
bral concussion  have  shown  themselves, 
yet  no  injury  of  the  scalp  to  be  detected. 
Even  bones  have  been  comminuted  with- 
out any  wound  of  the  integuments  or  ap- 
pearance of  injury.  The  records  of  the 
Crimean  campaign  afforded  not  unfre- 
quent  examples  of  such  wounds.  In  one 
case  an  English  soldier  had  the  whole 
shaft  of  a  humerus  shattered  to  pieces  by 
a  cannon-shot,  yet  the  skin  was  as  sound 
and  as  white  as  if  it  had  not  been  touched. 
Two  cases  occur,  in  the  Erench  records, 
of  fracture  of  the  forearm  without  any 
external  apparent  lesion  ;  in  one,  the  in- 
ternal structures  were  reduced  to  a  mass 
of  pulp.  The  difficulty  of  reconciling  the 
several  facts  noticed  in  such  instances,  to- 
gether with  the  vague  descriptions  by 
patients  of  their  sensations,  led  surgeons 
to  seek  an  explanation  for  them  in  the 
supposition  that  masses  of  metal  pro- 
jected with  great  velocity  through  the  air 
might  inflict  such  injuries  indirectly  by 
aerial  percussion.  Either  the  air  might 
be  forcibly  driven  against  the  part  in- 
jured by  the  power  and  pressure  of  the 
ball  in  its  flight,  or  a  momentary  vacuum 
might  be  created,  and  the  forcible  rush  of. 
air  to  refill  this  blank  might  be  the  origin 
of  the  hurt.  Electricity  has  also  been 
called  into  aid  in  explaining  these  inju- 
ries. All  these  hypotheses  are  now  aban- 
doned. So  ma  113'  observations  have  been 
made  of  cannon-balls  passing  close  to  va- 
rious parts  of  the  bod}r,  as  near  as  con- 
ceivable without  actual  contact,  without 
any  such  consequences  as  those  attributed 
to  windage,  as  to  lead  to  the  necessary 
conclusion  that  the  theory  must  in  all  in- 
stances have  been  fallacious.  Portions  of 
uniform  and  accoutrements  have  been 
torn  away  by  cannon-balls  without  injury 
to  the  soldier  himself.  Even  hair  from 
the  head  has  been  shaved  off,  and  cases 
are  on  record  where  the  external  ear  and 
end  of  the  nose  have  been  carried  away 
without  further  mischief. 
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The  true  explanation  of  the  appear- 
ances presented  in  those  cases  which  were 
formerly  called   "wind-contusions,"  ap- 
pears to  rest  in  the  peculiar  direction,  the 
degree  of  obliquity,  with  which  the  mis- 
sile has  happened  to  impinge  against  the 
elastic  skin,  together  with   the  relative 
situation  of  the  internal  organs  injured  to 
this  missile  and  to  other  hard  substances 
in  their  neighborhood.     The  surface  itself 
is  not  directly  torn  or  cut  into,  because 
the  impact  of  the  projectile  has  not  been 
sufficiently  direct  to  effect  an  opening ; 
but  the  parts  beneath  are  crushed  by  the 
pressure  to  which  they  have  been  sub- 
jected between  the  combined  influence  of 
the  weight  and  momentum  of  the  ball  on 
one  side,  and  of  some  hard  resisting  sub- 
stance on  the  other.     Thus,  on  a  cannon- 
ball  passing  across  the  abdomen,  the  elas- 
ticity and  ready  mobility  of  the  skin  may 
enable  that  structure  to  yield  to  the  strain 
to  which    it    is   exposed,    while    viscera 
are  ruptured    by  the    projectile  forcing 
them  against  the  vertebral  column.     So 
the  weight  of  a  ball  passing  obliquely 
over  a  forearm  may  possibly  crush  the 
bone  between  itself  and  some  hard  sub- 
stance against  which  the  arm  may  be  ac- 
cidentally resting,  without  lesion  of  the 
interposed  skin.     Baron  Larrey,  who  ex- 
amined many  fatal  cases  of  this  kind,  re- 
lates   that    he    always  found    so    much 
internal  disorganization  as  to  leave   no 
doubt  in  his  mind  of  its  being  the  result 
of  contact  with  the  ball.     He  explained 
the  absence  of  superficial  lesion,  by  the 
surface  having  been  struck  by  cannon- 
balls  in  the   latter   part  of  their  flight, 
when  they  had  undergone  a  change  of 
direction  from  straight  to  curvilinear,  and 
acquired  a  revolving  motion,   owing   to 
atmospheric  resistance  and  the  effect  of 
gravitation.     In    such    a    condition,    he 
argued,  they  would  turn  round  a  part  of 
the  body,  as  a  wheel  passes  over  a  limb, 
in  place  of  forcing  their  way  through  it ; 
and  while  elastic  structures  would  yield, 
bones  and  muscles,  offering  more  opposi- 
tion, would  be  bruised  or  broken. 

Pain. — The  amount  of  pain  which  fol- 
lows a  gunshot  wound,  more  particu- 
larly one  from  a  bullet,  is  a  symptom 
which  varies  very  much  in  degree  accord- 
ing to  the  kind  and  situation  of  the  wound, 
the  condition  of  mind,  and  the  state  of 
constitution  of  the  soldier  at  the  time  of 
its  infliction.  The  instantaneous  sudden- 
ness of  the  injury,  and  the  previous  occu- 
ipation  of  the  soldier's  thoughts,  usually 
prevent  him  from  noting  his  own  sensa- 
tions with  any  approach  to  accuracy.  It 
will  sometimes  happen  that  patients  who 
'have  suffered  simple  flesh-wounds,  will 
;ell  the  surgeon  they  were  not  aware 
ivhen  they  were  struck  ;  and  the  truth  of 
such  statements  is  attested  by  the  fact 


that  instances  not  unfrequently  occur  of 
soldiers  continuing  in  action  for  some 
time  without  knowing  they  had  been 
wounded.  Sometimes  the  pain  from  the 
shot  is  described  as  a  sudden  smart  stroke 
of  a  cane  ;  in  other  instances  as  the  shock 
of  a  heavy  intense  blow.  Occasionally, 
when  the  trunks  of  nerves  are  directly 
injured  short  of  division,  as  when  they 
are  violently  pushed  aside  by  a  bullet,  the 
pain  will  be  referred  to  a  distant  part  not 
involved  in  the  track  of  the  wound. 
Lieutenant  M.,  of  the  19th  Regiment,  was 
wounded  by  a  musket-ball  at  ihe  assault 
of  the  Redan,  on  September  8,  1855. 
His  sensations  led  him  to  imagine  that 
the  upper  part  of  his  left  arm  was 
smashed,  and  he  ran  across  the  open 
space  in  front  of  the  works  supporting  the 
arm  which  he  supposed  to  be  broken. 
On  arriving  at  the  advanced  trench,  he 
asked  for  water ;  on  trying  to  drink,  he 
found  that  his  mouth  contained  blood, 
and  that  he  was  unable  to  swallow.  The 
arm  on  examination  was  found  to  be  un- 
injured, but  a  ball  had  passed  from  right 
to  left  through  his  neck,  and  from  its  di- 
rection had  no  doubt  struck  some  portion 
of  the  lower  cervical  or  brachial  plexus  of 
nerves.  When  a  ball  does  not  penetrate 
the  flesh,  but  simply  inflicts  a  contusion, 
the  pain  is  often  described  by  patients  to 
be  more  severe  than  it  is  by  others  in 
whom  a  bullet  has  effected  an  entrance. 

Shock. — When  a  large  bone  is  suddenly 
shattered,  a  cavity  penetrated,  an  impor- 
tant viscus  wounded,  a  limb  carried  away 
by  a  round-shot,  the  most  prominent 
symptom  is  the  general  perturbation  and 
alarm  which  in  most  cases  instantane- 
ously supervene  on  the  injury.  This  is 
generally  described  as  the  "shock"  of  a 
gunshot  wound.  The  patient  trembles 
and  totters,  is  pale,  complains  of  being 
faint,  perhaps  vomits.  His  features  ex- 
press extreme  anxiety  and  distress.  This 
emotion  is  in  great  measure  instinctive  ; 
it  is  witnessed  in  the  horse  hit  mortally  in 
action,  no  less  than  in  his  rider ;  and 
seems  to  be  sympathy  of  the  whole  frame 
with  the  part  subjected  to  serious  injury, 
expressed  through  the  nervous  system. 
This  shock  is  more  or  less  persistent 
according  to  circumstances.  Examples 
seem  to  show  that  it  may  occasionally  be 
overpowered  altogether,  even  in-  most 
severe  injuries,  by  moral  and  nervous 
action  of  another  kind,  by  a  state  of 
mental  tension  ;  but  this  can  rarely  hap- 
pen when  the  injury  is  a  vital  one.  Panic 
may  lead  to  similar  symptoms  of  shock, 
although  the  wound  is  of  a  less  serious 
nature.  A  soldier,  having  his  thoughts 
carried  away  from  himself — his  whole 
frame  stimulated  to  the  utmost  height  of 
excitement  by  the  continued  scenes  and 
circumstances  of  the  light — when  he  feels 
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himself  wounded,  is  suddenly  recalled  to 
a  sense  of  personal  danger  ;  and  if  he  be 
seized  with  doubt  whether  his  wound  is 
mortal,  depression  as  low  as  his  excite- 
ment was  high  may  immediately  follow. 
This  depression  will  vary  in  degree  ac- 
cording to  individual  character  and  intelli- 
gence, state  of  health,  and  other  personal 
peculiarities.  For  while,  on  the  one 
hand,  numerous  examples  occur  in  every 
action  of  men  walking  to  the  field-hospital 
for  assistance  almost  unsupported  and 
with  comparatively  little  signs  of  distress, 
after  the  loss  of  an  arm  or  other  such 
severe  injury ;  on  the  other,  men  whose 
wounds  are  slight  in  proportion  are  quite 
overcome,  and  required  to  be  carried. 

As  a  general  rule,  however,  the  graver 
the  injury,  the  greater  and  more  persist- 
ent is  the  amount  of  "shock."  A  rifle- 
bullet  which  splits  up  a  long  bone  into 
many  longitudinal  fragments  inflicts  a 
very  much  more  serious  injury  than  the 
ordinary  fracture  effected  by  the  ball 
from  a  smooth-bore  musket,  and  jjae  con- 
stitutional shock  bears  like  proportion. 
When  a  portion  of  one,  or  of  both  lower 
extremities  is  carried  away  by  a  cannon- 
ball,  the  higher  towards  the  trunk  the 
injury  is  inflicted,  the  greater  the  shock, 
independent  of  the  loss  of  blood.  Some 
writers  in  accounting  for  "shock"  lay 
stress  on  the  concussion,  and  general 
mechanical  effects  on  the  whole  body, 
including  the  nerve-centres,  from  the 
momentum  of  the  iron  shot.1  To  a  cer- 
tain extent  this  may  be  true ;  but,  judg- 
ing from  analogy  in  physics,  the  greater 
the  velocity,  and  consequently  the  mo- 
mentum, of  a  ball  carrying  away  a  limb, 

1  In  the  Medical  and  Surgical  History  of 
the  War  against  Russia  in  the  Years  1854— 
55-56,  published  by  authority,  vol.  ii.,  p. 
265,  the  physical  effects  of  concussion  in  pro- 
ducing "shock"  are  strongly  dwelt  upon. 
It  is  remarked  :  "The  shock  ot  the  accidents 
frequently  witnessed  by  the  military  surgeon 
differs,  often  in  a  very  material  degree,  and 
possibly  in  kind  also,  from  that  witnessed  in 
civil  life.  When  a  cannon-shot  strikes  a 
limb  and  carries  it  away,  the  immense  velocity 
and  momentum  of  the  impinging  force  can 
scarcely  be  supposed  to  have  no  physical  effect 
upon  the  neighboring  or  even  distant  parts 
independent  of,  and  in  addition  to,  the 
'  shock'  in  the  ordinary  acceptation  of  the 
term,  which  would  result  from  the  removal 
of  the  same  part  by  the  knife  of  the  surgeon, 
or  the  crushing  of  it  by  a  heavy  stone  or  the 
wheel  of  a  railway  wagon.  ...  In  the 
great  majority  of  cases,  the  whole  frame  is 
likewise  violently  shaken  and  contused,  and 
probably,  independent  of  the  physical  effects, 
a  further  vital  influence  is  exerted,  which 
exists  in  a  very  minor  degree,  if  at  all,  in  the 
last-named  injuries,  and  may  possibly  depend 
upon  the  ganglionic  nervous  system." 


the  less  would  the  concussion  of  the  trunk 
and  the  distal  parts  of  the  body  be. .  A 
pistol-ball  at  full  speed  will  take  a  circular 
portion  out  of  a  pane  of  glass  without  dis- 
turbing the  remainder ;  if  the  speed  be 
much  slackened,  as  when  fired  from  a 
distance,  it  will  shake  the  pane  to  pieces. 
That  true  "shock"  —  ebranlement  of 
French  writers  —  as  distinguished  from 
shock  resulting  from  violent  concussion, 
from  mental  depression  after  unusual  ex- 
citement, or  from  the  effects  of  groundless 
alarm  on  the  part  of  a  patient,  is  a  phe- 
nomenon the  essential  relations  of  which 
are  connected  with  vital  force,  and  with 
that  endowment  of  the  organization  only, 
may  be  judged  from  observation  of  cases 
in  which  the  direct  result  of  the  wound  is 
inevitably  fatal,  including  many  where  no 
physical  effects  on  neighboring  parts  from 
concussion  could  possibly  be  produced. 
In  such  injuries  the  "shock"  remains, 
from  the  time  of  first  production  of  the 
fatal  impression  till  life  is  extinguished. 
And  the  practical  experience  of  every 
army  surgeon  teaches  him  that  where  a 
ball  has  entered  the  body,  though  its 
course  be  not  otherwise  indicated,  the 
continuance  of  shock  is  a  sufficient  evi- 
dence that  some  organ  essential  to  life  has 
been  implicated  in  the  injury.  That  the 
shock  of  a  severe  gunshot  wound  may  be 
complicated  with  other  s3-mptoms,  or  that 
some  of  its  own  symptoms  may  be  ex- 
aggerated from  other  causes — hopes  dis- 
appointed, the  approach  of  death,  and  all 
the  attendant  mental  emotions — scarcely 
affects  the  question  at  issue  ;  for  its  ex- 
istence, independent  of  these  complica- 
tions, in  all  such  cases  is  undoubted. 

Primary  hemorrhage. — This  is  one  of 
the  accompaniments  of  gunshot  wounds, 
which,  as  might  be  expected,  varies  very 
greatly  in  degree  according  to  the  size 
and  situation  of  the  bloodvessels  wounded. 
In  some  gunshot  wounds  there  is  hardly 
any  perceptible  hemorrhage,  a  mere  ooz- 
ing :  in  others,  the  hemorrhage  is  to  such 
an  extent,  as,  of  itself,  to  cause  speedy 
death.  Much  difference  of  opinion  has 
been  expressed  concerning  the  number  of 
deaths  which  result  after  gunshot  injuries 
from  primary  hemorrhage  on  a  field  of 
action  ;  and  the  question  of  the  propor- 
tion of  fatal  consequences  from  this  cause, 
to  deaths  from  other  causes,  in  warfare,  is 
still  an  open  one.  There  is  no  doubt  . 
about  the  fact  that  primary  hemorrhage 
of  a  serious  nature  from  gunshot  wounds 
does  not  often  come  within  the  surgeon's 
observation.  If  hemorrhage  occur  from 
one  of  the  main  arteries,  and  is  unat- 
tended to,  it  probably  proves  rapidly 
fatal ;  and  most  surgeons  after  an  action 
are  too  much  occupied  with  the  urgent 
necessities  of  the  living  wounded  to  sparo 
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time  for  examining  the  wounds  of  the 
dead,  who  are  usually  buried  as  soon  as 
practicable  on  the  field  where  they  have 
fallen.'  Thus  many  surgeons  speak  of 
primary  hemorrhage  being  exceedingly 
rare,  because  they  have  not  met  with  it 
in  their  own  experience  ;  a  statement 
which  more  extended  observation  might, 
perhaps,  have  considerably  modified.  M. 
Baudens,  on  the  other  hand,  referring  to 
his  service  in  Algeria,  has  remarked  that 
he  has  often  found,  by  examination  of 
the  dead  lying  on  the  field  of  battle,  that 
death  had  resulted  from  primary  hemor- 
rhage. 

Ordinarily,  so  far  as  the  wounds  from 
great  projectiles  to  which  the  surgeon's 
attention  is  called  are  concerned,  and  in 
which  some  of  the  larger  arteries  have  been 
divided,  the  primary  hemorrhage  is  gen- 
erally found  to  have  been  comparatively 
small  in  quantity  and  of  short  duration 
— a  suddeu  flow  at  the  moment  of  injury, 
and  nothing  more.  When  a  part  of  the 
body  is  carried  away  by  round  shot  or 
shell,  the  divided  arteries  are  usually  ob- 
served to  be  nearly  in  the  same  state  as 
they  are  found  to  be  when  a  limb  is  torn 
off  by  machinery.  The  lacerated  ends  of 
the  middle  and  inner  coats  are  retracted 
within  the  outer  cellular  coat ;  the  calibre 
of  the  vessel  is  diminished,  and  tapers  to 
a  point  near  the  line  of  division  ;  it  has 
become  plugged  within  by  coagulum ;  and 
the  cellulo-fibrous  investing  sheath,  and 
the  clot  which  combines  with  it,  form  on 
the  outside  an  additional  support  and  re- 
straint against  hemorrhage.  When  large 
arteries  are  torn  across,  and  their  hem- 
orrhage is  thus  spontaneously  prevented, 
they  are  seldom  withdrawn  so  far  but  that 
their  ends  may  be  seen  protruding  and 
pulsating  among  the  mass  of  injured 
structures  ;  yet,  though  the  impulse  may 
appear  very  powerful,  further  loss  of  blood 
is  rarely  met  with  from  such  wounds. 

The  smaller  forms  of  projectiles,  again, 
do  not  appear  to  lead  to  primary-hemor- 
rhage so  frequently  as  might  be  expected, 
if  we  except  small  fragments  of  shells, 
splinters  of  wood,  and  other  indirect  mis- 
siles with  sharp  edges.  These  angular 
fragments  will  cause  vessels  to  be  divided, 
which  would  have  escaped  from  being 
opened  had  they  been  brought  into  col- 
lision with  missiles  having  smooth  sur- 
faces and  convex  outlines.  It  compara- 
tively rarely  happens,  indeed,  that  the 
surgeon  sees  any  of  the  larger  arteries  cut 
i  across  by  musket  bullets,  either  round  or 
i  conical.  The  lax  cellular  connections  of 
<  these  vessels,  the  smallness  of  their  di- 
lameters  in  comparison  with  their  length, 
the  elasticity  as  well  as  toughness  of  the 
tissues  forming  their  coats,  the  fluidity  of 
I  their  contents,  and,  in  consequence  of  all 
these  conditions,  the  extreme  readiness 


with  which  they  slip  aside  under  pressure, 
constantly  act  as  means  of  preservation, 
even  although  these  important  structures 
are  subjected  to  such  imminent  danger  as 
the  passage  of  a  musket-ball  in  their  di- 
rection. Endless  examples  occur  where 
a  ball  appears  to  have  passed  through  a 
part  of  the  body  in  the  exact  situation  of 
an  important  artery,  so  that  it  must  have 
been  pushed  aside  by  it,  or  it  could  not 
have  escaped  division.  Mr. .Guthrie  has  re- 
corded a  case  where  a  ball  even  opened  the 
sheath  of  the  femoral  vessels,  and  passed 
between  the  artery  and  vein,  in  a-soldier  at 
Toulouse,  without  destroying  the  sub- 
stance of  either  vessel.  So  close  was  the 
ball,  and  such  contusion  was  produced,  to- 
gether with,  doubtless,  injury  to  the  vasa 
vasorum,  that  the  artery  became  plugged 
with  coagulum  and  obliterated.  A  prepa- 
ration of  the  vessels  referred  to  in  this 
case  is  in  the  Museum  at  Netley.'  Another 
case  is  mentioned  by  Mr.  Guthrie,  where 
the  direction  of  a  ball  between  the  left 
clavicle  and  first  rib,  and  permanent 
diminution  of  the  pulse  in  the  arm  on  the 
same  side,  led  to  the  conclusion  that  the 
subclavian  had  escaped  direct  destruction 
by  the  missile  in  a  similar  way.  I  have 
several  times  met  with  examples  of  oblit- 
eration of  vessels,  produced  in  a  similar 
way,  among  men  invalided  from  the 
effects  of  wounds,  at  Chatham  and  Netley. 
The  position  of  a  limb  or  artery  when 
struck  may  prevent  such  a  happy  escape. 
On  examination  of  the  wound  of  Captain 
V.,  of  the  97th  Regiment,  whose  death 
led  to  so  much  interest  in  England,  I 
found  that  he  had  been  struck  by  a  ball 
which  had  penetrated  the  right  axilla  and 
divided  the  axillary  artery.  His  arm  had 
apparently  been  stretched  out  when  he 
received  the  injury,  probably  in  the  act  of 
holding  up  his  sword.  The  night  was 
very  dark,  the  distance  from  the  place 
where  the  sortie  took  place  in  which  he 
was  wounded  to  the  camp-hospital  was 
more  than  a  mile  and  a  half,  and  he  sank 
from  hemorrhage  while  being  carried  up. 
Mr.  Guthrie  mentions  the  cases  of  two 
officers  who  were  killed,  almost  instanta- 
neously, one  by  direct  division  of  the 
common  iliac  artery,  the  other  of  the 
carotid.  The  death  of  an  officer  from 
division  of  the  femoral  artery  is  recorded 
in  the  Surgical  History  of  the  Crimean 
War.  Other  cases  are  mentioned,  though 
not  immediately  fatal,  of  a  wound  of  the 
femoral  vein  and  profunda  artery  in  the 
same  subject  from  a  conical  bullet ;  and 
one  of  the  popliteal  artery  and  vein,  also 
from  a  rifle-ball. 

Prognosis. 

In  estimating  the  probable  issue  of  a 
particular  wound,  but  only  its  nature  and 
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the  patient's  state  of  health  at  the  time 
must  be  taken  into  account,  but,  if  he  be 
a  soldier,  his  previous  service  and  the 
diseases  under  which  he  has  labored 
during  it,  and  the  circumstances  in  which 
he  is  placed  with  respect  to  opportunity 
of  proper  care  and  treatment,  must  also 
be  carefully  weighed.  The  time  which 
has  elapsed  after  the  receipt  of  the  injury 
is  another  important  matter  in  forming  a 
prognosis.  The  difficulties  which  have 
been  already  enumerated  in  the  way  of 
arriving  at  a  safe  diagnosis  of  the  true 
nature  and  extent  of  the  injury,  and  the 
liabilities  already  mentioned  to  which  a 
patient  with  a  gunshot  wound  is  exposed, 
should  put  a  surgeon  on  his  guard  against 
giving  a  hasty  judgment  in  any  case  that 
is  not  very  plain  and  simple.  Military 
surgery  abounds  with  examples  of  wounds 
of  such  extent  and  gravity  as  apparently 
to  warrant  the  most  unfavorable  progno- 
sis, which  have  nevertheless  terminated 
in  cure  ;  while  others,  regarded  as  pfo- 
portionably  trifling,  have  led  to  fatal  re- 
sults. The  mortality  among  gunshot 
wounds  is  not  merely  dependent  upon  the 
direct  effects  of  the  injuries  which  have 
been  inflicted,  but  is  in  a  large  propor- 
tion clue  to  subsequent  complications : 
secondary  hemorrhage,  gangrene,  erysip- 
elas, hectic  fever,  pyaemia,  and  the  re- 
sults of  operations  required  as  conse- 
quences of  the  original  wound.  The 
amount, of  mortality  from  these  second- 
ary causes  in  military  practice  is  again 
greatly  influenced,  in  the  first  place,  by 
the  distances  to  which  soldiers  have  had 
to  be  removed  before  reaching  their 
places  of  treatment,  and  the  modes  of 
their  removal ;  and,  in  the  second  place, 
by  the  opportunities  which  exist  for  hy- 
gienic arrangements,  and  especially  for 
dissemination  of  the  wounded  when  many 
wounds  are  caused  at  the  same  time,  or 
upon  the  degree  in  which  the  importance 
of  these  influences  is  appreciated.  Ta- 
bles may  be  found  in  works  showing  sta- 
tistically the  nature  and  relative  numbers 
of  wounds  and  injuries  received  in  vari- 
ous actions,  with  their  immediate  and 
remote  consequences,  as  well  as  the  re- 
sults of  the  surgical  operations  they  have 
led  to  ;  but  these  afford  little  aid  towards 
the  prognosis  of  particular  cases,  each  of 
.which  must  be  estimated  according  to  its 
own  individual  features  and  circum- 
stances. Such  tables  are  chiefly  of  value 
in  affording  indications  of  the  average 
effects  of  different  modes  of  treatment  in 
wounds  of  a  corresponding  nature  among 
patients  under  like  circumstances  and 
conditions.  Even  moral  circumstances 
must  not  be  disregarded  in  forming  a 
prognosis.  The  probable  issue  in  any 
given  case  will  be  very  different  in  one 
soldier,  who  is  supported  by  the  stimu- 


lating reflection  that  he  has  received  his 
wound  in  a  combat  which  has  been  at- 
tended with  victory,  from  what  it  will 
be  in  another,  who  labors  under  the  de- 
pression consequent  upon  the  circum- 
stances of  defeat. 


Treatment  or  Gunshot  Wounds  in 
General. 

"When  the  circumstances  of  a  battle 
admit  of  the  arrangement,  the  wounded 
should  receive  surgical  attention  prelimi- 
nary to  their  being  transported  to  the 
regimental  or  general  field  hospitals  in 
rear.  A  slight  provisional  dressing,  a 
few  judicious  directions  to  the  bearers, 
may  occasionally  prevent  the  occurrence 
of  fatal  hemorrhage,  or  avert  serious  ag- 
gravation of  the  original  injury  from  mal- 
position, shaking,  and  spasmodic  muscu- 
lar action,  in  the  course  of  conveyance 
from  the  neighborhood  of  the  scene  of 
conflict  to  the  hospital.  In  the  open  field 
this  attention  is  given  by  surgeons  placed 
at  what  are  called  the  "  first  lines  of  sur- 
gical assistance,"  positions  near  enough 
to  the  scene  of  fighting  for  the  surgeons  to 
be  able  to  afford  speedy  help  to  the  wound- 
ed, and  at  the  same  time  such  as  to  ensure, 
as  far  as  possible,  protection  both  to  the 
surgeons  and  their  patients  against  risk 
of  injury  from  shot.  In  siege  operations, 
among  British  troops  similar  assistance 
is  afforded  by  surgeons  stationed  at  fixed 
places,  generally  shot-proof,  constructed 
in  the  trenches ;  among  French  troops 
by  flying  field-hospitals,  "ambulances  vo- 
lantes,"  placed  in  suitable  sheltered  spots 
in  the  ravines  or  roads  leading  down  to 
them. 

The  provisional  treatment  should  be 
of  the  simplest  kind,  and  chiefly  directed 
to  the  prevention  of  additional  injury 
during  the  passage  to  the  "  second  line  of 
surgical  assistance "  or  field-hospital, 
where  complete  and  accurate  examination 
of  the  nature  of  the  wound  can  alone  be 
made,  and  where  the  patient  can  remain 
at  rest  after  being  subjected  to  the  re- 
quired treatment.  The  removal  of  an)r 
missiles  or  foreign  bodies  which  may  be 
readily  obvious  to  sight  or  touch  ;  the  ap- 
plication of  a  piece  of  lint  to  the  wound  ; 
the  arrangement  of  any  available  support 
for  a  broken  limb ;  protection  against 
dust,  cold,  or  other  objectionable  circum- 
stances likely  to  occur  in  the  transit ;  if 
"shock"  exist,  the  administration  of  a 
little  wine,  aromatic  ammonia,  or  other 
restorative,  in  water ;  these  and  other 
such  acts  of  primary  attention,  require 
little  time  for  their  execution,  and  may 
prove  sources  of  great  comfort  and  much 
service  to  a  wounded  patient.  If  hemor- 
rhage exist  from  injury  to  a  large  vessel,  it 
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must  of  course  receive  the  surgeon's  first 
and  most  earnest  care.  He  should  not 
trust  to  the  pressure  of  a  tourniquet,  hut 
secure  it  at  once  by  ligature.  Without 
this  safeguard  during  the  transport,  and 
while  in  the  hands  of  uneducated  atten- 
dants, the  life  of  the  wounded  man  might 
be  endangered,  either  from  debility  con- 
sequent upon  gradual  loss  of  blood,  or 
from  sudden  fatal  hemorrhage.  It  has 
been  recommended  by  some  surgeons  that 
all  attendants  whose  duties  consist  in 
carrying  the  wounded  from  a  field  of  battle 
should  be  directed,  when  bleeding  is  ob- 
served, to  place  a  finger  in  the  wound  and 
keep  it  there  during  the  transport,  until 
the  aid  of  a  surgeon  is  obtained.  The 
precise  spot  where  compression  by  the 
finger  is  wanted,  and  the  degree  of  pres- 
sure necessary,  will  be  quickly  made 
manifest  to  the  sight,  by  the  effects  on  the 
flow  of  blood.  This  practice  has  been 
extensively  followed  in  some  armies,  and 
it  seems  to  be  open  to  less  objection  than 
the  use  of  tourniquets  by  men  whose 
knowledge  of  their  proper  application 
must  often  be  exceedingly  limited. 

On  arrival  at  the  field-hospital,  where 
comparative  leisure  and  absence  of  ex- 
posure afford  means  of  Careful  diagnosis 
and  definitive  treatment,  the  following  are 
the  points  to  be  attended  to  by  the  sur- 
geon :  first,  examination  and  explora- 
tion of  the  wound,  with  a  view  to  obtain- 
ing a  correct  knowledge  of  its  nature  and 
extent ;  secondly,  removal  of  any  foreign 
bodies  which  may  have  lodged ;  thirdly, 
adjustment  of  lacerated  structures  ;  and, 
fourthly,  the  application  of  the  necessary 
dressings. 

The  diagnosis  should  be  established  as 
early  as  possible  after  the  arrival  of  the 
patient  at  the  field-hospital.  An  exami- 
nation of  the  wound  can  then  be  made 
with  more  ease  to  the  patient  and  more 
satisfactorily  to  the  surgeon,  than  at  a 
later  period.'  ]S"ot  only  is  the  sensibility 
of  the  parts  adjoining  the  track  of  the 
ball  numbed,  but  there  is  less  swelling  to 
interfere  with  the  examination,  so  that 
the  amount  of  disturbance  effected  among 
the  several  structures,  and  the  lodgment 
of  any  foreign  bodies  among  them,  are 
more  obviously  apparent.  .  The  import- 
ance of  making  a  complete  examination 
of  the  wound  at  this  early  period  cannot 
be  overrated. 

One  of  the  earliest  rules  for  examining 
a  gunshot  wound,  is  to  place  the  patient, 
as  nearly  as  can  be  ascertained,  in  a  posi- 
tion similar  to  that  in  which  he  was  in 
relation  to  the  missile  at  the  time  of  being 
struck  by  it.  In  almost  every  instance 
the  examination  will  be  facilitated  by 
attention  to  this  precept.  Occasionally  it 
will  at  once  indicate  the  probability  of 
injury  to  the  surface  of  a  bone,  to  joints, 
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or  other  important  structures,  in  cases 
where  the  mutual  relations  of  the  wounds 
of  entrance  and  exit,  in  either  the  erect 
or  horizontal  posture  of  the  body,  would 
lead  to  no  such  information.  Injury  to 
nerves,  inducing  paralysis  ;  contusions  of 
bloodvessels,  liable  to  lead  to  secondary 
hemorrhage  or  gangrene,  may,  without 
sufficient  circumspection  in  this  respect, 
be  overlooked  on  the  patient's  first  admis- 
sion to  hospital. 

When  only  one  opening  has  been  made 
by  a  ball,  it  is  to  be  presumed  that  it  is 
lodged  somewhere  in  the  wound,  and 
search  must  be  made  for  it  accordingly. 
But  even  where  two  openings  exist,  and 
evidence  is  afforded  that  these  are  the 
apertures  of  entrance  and  exit  of  the  pro- 
jectile itself,  examination  should  still  be 
made  to  detect  the  presence  of  other 
foreign  bodies.  Portions  of  clothing,  and, 
as  has  already  been  mentioned,  other 
harder  substances,  are  not  unfrequently 
carried  into  a  wound  by  a  bullet ;  and, 
though  it  itself  may  pass  out,  these  may 
remain  behind,  either  from  being  diverted 
from  the  straight  line  of  the  wound,  or 
from  becoming  caught  and  impacted  in 
the  fibrous  tissues  through  which  the  ball 
has  passed.  The  inspection  of  the  gar- 
ments worn  over  the  part  wounded  may 
often  serve  as  a  guide  in  determining 
whether  foreign  bodies  have  entered  or 
not,  and  if  so,  their  kind,  and  thus  save 
time  and  trouble  in  the  examination  of 
the  wound  itself. 

Of  all  instruments  for  making  a  com- 
plete examination  of  a  gunshot  wound,  as 
well  as  for  exploring  for  foreign  bodies 
which  may  be  lodged  in  it,  the  finger  of  the 
surgeon  is  the  most  appropriate.  By  its 
means  the  direction  of  the  wound  can  be 
ascertained  with  least  disturbance  of  the 
several  structures  through  which  it  takes 
its  course.  If  bones  are  fractured,  the 
number,  shape,  length,  position,  and  de- 
gree of  looseness  of  the  fragments  may  be 
more  readily  observed.  Exploration  by  a 
finger  will  establish  the  fact  of  a  joint 
being  opened  in  cases  where  the  injury  to 
the  articulation  would  have  remained  a 
matter  of  doubt  if  a  probe  had  been  used 
instead.  When  foreign  bodies  are  lodged, 
not  only  is  their  presence  more  obvious  to 
the  finger  direct  than  through  the  agency 
of  a  probe,  or  other  metallic  instrument, 
but  by  its  means  intelligence  of  their 
qualities  is  also  communicated.  A  piece 
of  cloth  lying  in  a  wound  is  recognized  at 
once  by  a  finger ;  while,  saturated  with 
clot,  as  it  is  under  such  circumstances,  it 
will  probably  be  mistaken  for  some  of  the 
natural  soft  parts  by  any  other  mode  of 
examination.  The  index-finger  naturally 
occurs  as  the  most  convenient  for  this  em- 
ployment ;  but  the  opening  through  the 
skin  and  fascia  made   by  a  rifle-ball  of 
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small  diameter,  is  sometimes  too  con- 
tracted to  admit  of  its  free  entrance,  and 
in  this  case  the  substitution  of  the  little 
finger  will  probably  answer  all  the  pur- 
poses intended.  When  the  finger  cannot 
reach  sufficiently  far,  owing  to  the  depth  of 
the  wound,  the  examination  for  foreign 
bodies  is  often  facilitated  by  pressing  the 
soft  parts  from  an  opposite  direction 
towards  the  finger-end. 

If  the  finger  fail,  even  when  the  soft 
parts  have  been  approximated,  as  de- 
scribed, and  if  the  lodgment  of  a  projec- 
tile be  still  suspected,  we  are  compelled 
to  make  further  exploration  by  other 
means.  Under  ordinary  circumstances  a 
long  silver  probe,  that  admits  of  being 
bent  by  the  hand  if  required,  is  perhaps 
the  best  substitute  for  the  finger.  Elas- 
tic bougies  or  catheters  are  apt  to  become 
curled  among  the  soft  parts,  and  do  not 
convey  to  the  sense  of  touch  the  same 
amount  of  information  as  metallic  mstru- 
ments  do.  The  probe  should  be  em- 
ployed with  great  nicety  and  care,  for  it 
may  inflict  injury  on  vessels  or  other 
structures  which  have  escaped  from  direct 
contact  with  the  ball,  but  have  returned, 
by  their  elasticity,  to  the  situations  from 
which  they  had  been  pushed  or  drawn 
aside  during  its  passage.  ]Nelaton's  test- 
probe,  in  which  a  small  knob  of  biscuit 
china  is  prepared  for  taking  an  impression 
of  lead  or  rust,  on  being  rubbed  against 
a  leaden  or  iron  projectile  ;  Lecompte's 
stylet-pince,  in  which  an  arrangement  ex- 
exists  for  nipping  off'  and  bringing  away 
a  minute  fragment  of  a  supposed  foreign 
body  for  observation  ;  electric  indicators, 
such  as  Ehumkorff's  apparatus,  or  the 
more  modern  appliance  of  Mr.  De  Wilde, 
in  which  contact  with  metal  at  the  bot- 
tom of  a  wound  is  notified  by  the  sound 
of  a  bell ;  these  and  other  such  exploring 
instruments  are  chiefly  useful  in  solving 
questions  of  lodgment  in  chronic  cases 
of  gunshot  wounds.  Such  appliances  can 
rarely  be  required  in  the  cases  which  come 
before  military  surgeons  in  field-hospitals. 

The  directions  just  given  for  examining 
wounds  to  detect  lodgment  of  foreign 
bodies  apply  more  particularly  to  such  as 
penetrate  the  extremities,  or  extend 
superficially  in  other  parts  of  the  body ; 
where  a  missile  has  entered  any  of  the 
important  cavities,  search  for  it  is  not  to 
be  made,  but  the  surgeon's  attention  is  to 
be  directed  to  matters  of  more  vital  im- 
portance to  be  hereafter  noticed. 

As  soon  as  the  site  of  lodgment  of  a 
ball  or  other  foreigu  body  is  ascertained, 
as  a  general  rule,  it  should  be  removed. 
If  it  be  lying  within  reach  from  the  wound 
of  entrance,  it  should  be  extracted  through 
this  opening  by  means  of  some  of  the 
various  instruments  devised  for  the  pur- 
pose.    In  case  of  a  leaden  bullet,  Coxe- 


ter's  extractor,  corresponding  with  Baron 
Percy's  instrument  for  the  same  purpose, 
and  consisting  of  a  scoop  for  holding,  and 
central  pin  for  fixing,  the  bullet,  has  been 
found  a  very  convenient  appliance,  from 
the  comparatively  limited  space  required 
for  its  action.  Instruments  of  two  blades, 
or  scoops,  with  ordinary  hinge  action, 
dilate  the  track  of  the  wound  injuriously 
before  a  foreign  body  can  be  grasped  by 
them  ;  but  when  the  blades  are  capable  of 
being  inserted  separately,  and  then  of 
being  united,  after  the  manner  of  mid- 
wifery forceps,  this  objection  is  obviated, 
and  they  are  then  very  serviceable  for 
removing  small  iron  balls,  fragments  of 
shells,  and  similar  hard  projectiles. 

The  way  to  the  removal  of  a  bullet  may 
often  be  smoothed  by  judiciously  clearing 
away  the  fibres  among  which  it  is  lodged, 
during  the  digital  examination;  and 
sometimes,  by  means  of  the  finger  in  the 
wound,  and  external  pressure  of  the  sur- 
rounding parts,  the  projectile  may  be 
brought  near  to  the  aperture  of  entrance, 
so  that  its  extraction  is  still  further  facili- 
tated. Such  foreign  substances  as  pieces 
of  cloth  can  usually  be  brought  out  by  the 
finger  alone,  or  by  pressing  them  between 
the  finger  and  a  silver  probe  inserted  for  the 
purpose.  Sometimes  a  long  pair  of  dress- 
ing forceps,  guided  by  the  finger,  is  found 
serviceable  for  effecting  this  object.  Cau- 
tion must  of  course  be  used,  in  employing 
forceps  in  this  way  where  the  foreign  sub- 
stance is  out  of  sight,  and  of  such  a  quality 
that  the  soft  tissues  may  be  mistaken  for 
it.  It  does  not  often  happen  that  it  is 
necessary  to  enlarge  the  openings  of 
wounds  to  remove  balls,  although  a  cer- 
tain amount  of  constriction  of  the  skin 
may  be  expected  from  the  addition  of  the 
instrument  employed  in  the  extraction  ; 
but  if  much  resistance  is  offered  to  their 
passage  out,  it  is  better  to  divide  the  edges 
of  the  fascia  and  skin  to  the  amount  of 
enlargement  required,  than  to  use  force. 
In  removing  fragments  of  shells,  the  fas- 
cia and  skin  have  almost  invariably  to  be 
divided,  sometimes  to  a  considerable  ex- 
tent. 

In  removing  slugs,  stones,  and  other  ir- 
regularly-shaped bodies,  the  surgeon  can- 
not be  too  guarded  in  arranging  that  the 
fragment  is  drawn  away  with  its  long  axis 
in  line  with  the  track  of  the  Avound.  By 
proper  care  in  this  respect,  much  injury  to 
adjoining  structures  may  be  avoided.  This 
rule  specially  applies  to  modern  elongated 
bullets,  some  of  which  have  a  long  diame- 
ter of  an  inch  and  a  quarter  or  upwards, 
with  a  short  diameter  of  only  four-tenths 
of  an  inch  ;  with  a  round  bullet  no  atten- 
tion is  necessary  as  to  its  extraction  in 
any  particular  direction. 

When  the  foreign  body  has  not  com- 
pletely perforated,  but  is  felt  to  be  lying 
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near  the  surface  of  a  part  at  some  dis- 
tance away  from  the  wound  of  entrance, 
an  incision  must  be  made  for  its  extrac- 
tion. Before  using  the  knife,  the  sub- 
stance to  be  removed  should  be  fixed  in 
sitit,-  by  pressure  on  the  surrounding  parts. 
In  the  instance  of  a  round  ball,  the  inci- 
sion through  the  skin  and  fascia  should 
be  carried  beyond  the  length  of  its  diame- 
ter ;  an  addition  of  half  a  diameter  is 
usually  sufficient  to  admit  of  the  easy  ex- 
traction of  the  ball. 

When  cjdindro-conoidal  bullets  lodge  in 
one  of  the  extremities  in  the  manner  de- 
scribed, it  will  very  generally  be  found 
that  the  base  of  the  bullet  presents  itself 
toward  the  surface,  owing  to  its  having 
made  a  partial  revolution  upon  one  of  its 
short  axes,  while  traversing  the  limb,  and 
an  incision  of  proportionate  length  should 
be  made  for  its  removal. 

If  balls  are  impacted  in  bone,  as  occa- 
sionally happens  in  the  spongy  heads  of 
some  bones,  in  the  bones  of  the  pelvis, 
and,  though  rarely,  in  portions  of  the 
shafts  of  long  bones,  they  should  equally 
be  removed.  The  fact  is  now  fully  es- 
tablished that,  although  in  a  few  isolated 
cases  balls  remain  lodged  in  bones  with- 
out sensible  inconvenience,  in  the  majority 
the  lodgment  leads  to  such  disease  of  the 
bony  structure  as  to  entail  troublesome 
abscesses,  and  if  it  be  in  a  bone  of  one  of 
the  extremities,  eventually  to  necessitate 
amputation.  If  the  bullet  be  superficially 
lodged,  its  removal  can  be  effected  by 
means  of  a  steel  elevator,  of  convenient 
size ;  or,  should  this  fail  from  the  ball 
being  too  firmly  impacted,  a  thin  layer  of 
the  bone  on  one  side  of  the  ball  may  be 
gouged  away,  when  a  better  purchase  will 
be  obtained  for  the  elevator,  and  its  action 
be  thereby  facilitated.  If  the  impaction  be 
deep,  and  it  be  a  leaden  bullet,  the  "tire- 
fond"  screw,  which  is  much  used  by 
French  military  surgeons,  or  Luer's  sharp- 
pointed  bullet- forceps  which  bite  into  and 
secure  a  most  firm  grasp  of  the  object, 
will  best  accomplish  the  extraction.  The 
lodgment  of  balls,  even  in  the  cancellous 
apophyses  of  bones,  will  not  often  occur 
without  extensive  fracture  where  rifle- 
balls  strike  with  force,  but  will  still  hap- 
pen when  their  momentum  is  much  dimin- 
ished. 

Whatever  reason  there  may  be,  how- 
ever, for  concluding  that  a  ball  or  other 
foreign  body  has  lodged  in  a  wound,  if, 
after  a_  moderate  amount  of  manual  ex- 
amination, and  observations  made  in  va- 
ried postures  of  the  part  of  the  body  sup- 
posed to  be  implicated,  after  attention  has 
been  given  to  indications  derived  from 
the  patient's  sensations,  effects  of  pres- 
sure upon  or  injury  to  nerves,  and  to  all 
other  circumstances  which  may  lead  to 
information— if  after  all  these  steps  have 


been  taken  the  site  of  the  lodgment  be 
not  ascertained,  the  search  should  not  be 
unreasonably  persevered  in  to  the  distress 
of  the  patient.  And  even  if  the  site  of 
lodgment  be  ascertained,  if  the  removal 
of  the  foreign  body  can  only  be  effected 
by  violence,  or  by  severe  and  extensive 
incisions,  or  if  there  is  danger  of  wound- 
ing important  organs  in  trying  to  reach 
it,  the  attempts  at  extraction  should  not 
in  ordinary  cases  be  continued.  In  short, 
although  immediate  extraction  of  a  bul- 
let is  the  rule,  it  is  not  to  be  followed  be- 
yond reasonable  limits  or  at  all  hazards. 
Either  during  the  process  of  suppuration, 
by  some  accidental  muscular  contraction 
or  by  gradual  approach  toward  the  sur- 
face, its  escape  may  be  eventually  effected 
without  such  risks  ;  or,  if  of  a  favorable 
form,  and  if  not  in  contact  with  nerve, 
bone,  or  other  important  organ,  it  may 
become  encysted,  and  remain  without 
causing  either  pain  or  mischief.  John 
Hunter  has  recorded,  in  his  treatise  on 
gunshot  wounds,  that  the  practice  of 
searching  after  a  ball,  broken  bones,  or 
any  other  extraneous  bodies,  was  then  in 
a  great  measure  given  up  from  experience 
of  the  little  harm  caused  by  them  when  at 
rest  and  not  in  a  vital  part ;  and  he  him- 
self advises,  even  when  a  ball  can  be  felt 
beneath  skin  that  is  sound,  that  it  should 
be  let  alone,  chiefly  on  the  ground  that 
two  wounds  are  more  objectionable  than 
one,  and  that  the  extent  of  inflamed 
surface  is  proportionally  increased  by  in- 
cision. More  extensive  experience  has 
shown,  that  not  only  is  the  risk  of  subse- 
quent ill  results  greater  in  those  cases 
where  foreign  bodies  remain  lodged  than 
when  they  have  been  cut  out,  but  also 
that  the  advantages  of  a  second  opening, 
for  the  escape  of  the  necessary  sloughs 
and  discharges,  greatly  preponderate  over 
the  disadvantages  connected  with  it  as  re- 
gards the  additional  extent  of  injured  sur- 
face. The  advantage  also  of  the  satisfac- 
tion to  the  mind  of  a  patient  from  whom 
a  ball  has  been  removed  must  not  be  over- 
looked ;  for  men  suffering  from  gunshot 
wounds  are  invariably  rendered  uneasy 
by  a  vague  apprehension  of  danger,  for 
some  time  after  the  injury,  if  the  missile 
has  remained  undiscovered. 

In   the  majority   of   gunshot  wounds, 

early  care   and   attention  will  suffice  to 

effect  the  removal  of  any  foreign  bodies 

1  lodged  in  them,  and,  as  soon  as  this  has 

I  been   accomplished,  whenever    a  wound 

has  been  accompanied  with  much  lacera- 

I  tion  and  disturbance  of  the  parts  involved 

!  in  the  injury,  the  next  point  to  attend  to 

I  is   to  readjust  and  settle    the  disjoined 

1  structures  as  nearly  as  possible  in  their 

[  normal  relations  to  each  other.     The  sim- 

I  plest  means— strips  of  adhesive  plaster, 

|  light  pledgets  of  moist  lint,  a  linen  roller, 
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favorable  position  of  the  limb  or  part  of 
the  body  wounded — should  be  adopted 
for  this  purpose.  Pressure,  weight,  aud 
warmth  should  be  avoided  as  much  as 
possible  in  these  applications,  consisteut 
with  the  end  in  view.  It  must  not  be 
forgotten,  in  thus  bringing  the  parts  to- 
gether, that  the  purpose  is  not  to  obtain 
union  by  adhesion,  which  cannot  under 
ordinary  circumstances  be  looked  for,  but 
simply  to  prevent  avoidable  irritation  and 
mal-position  of  parts,  during  the  subse- 
quent stages  of  cure  by  granulation  and 
cicatrization.  In  all  gunshot  wounds, 
much  discomfort  to  the  patient  is  pre- 
vented by  carefully  sponging  away  all 
blood  and  clot  from  the  surface  adjoining 
the  wound,  and  by  adopting  measures  to 
prevent  its  spreading  again  in  conse- 
quence of  oozing.  This  can  be  readily 
done  with  the  aid  of  a  little  warm  water 
and  proper  management  when  the  wound 
is  first  dressed,  but  can  only  be  accom- 
plished with  considerable  inconvenience 
after  the  thin  clots  have  become  hard  and 
firmly  adherent  to  the  skin. 

In  simple  penetrating  wounds,  and  in 
lacerated  wounds  after  the  torn  structures 
have  been  brought  into  proper  apposition, 
the  dressing  usually  employed  in  military 
practice  is  moistened  lint.  If  clean  water 
cannot  be  obtained,  as  sometimes  happens 
in  the  field,  or  lint  is  scarce,  a  small  piece 
of  cotton  or  linen  cloth  dipped  in  oil  and 
covered  with  oiled  silk,  and  the  applica- 
tion of  a  bandage  afterwards,  form  the 
most  convenient  substitute.  But  water  and 
lint  being  in  abundance,  the  latter  should 
be  kept  moist,  either  by  the  renewed  ap- 
plication of  water  dropped  upon  it,  or  by 
preventing  evaporation  by  covering  it 
with  oiled  silk.  The  sensations  of  the 
patient  may  be  consulted  in  the  selection 
of  either  of  these,  and  climate  and  tem- 
perature will  be  often  found  to  determine 
the  choice.  In  hot  climates  cold  applica- 
tions are  the  more  grateful,  and  by  check- 
ing the  amount  of  inflammatory  action 
and  circumscribing  its  extent  are  usually 
the  more  advantageous.  M.  Velpeau, 
and  other  French  surgeons,  have  strongly 
recommended  the  use  of  linseed-meal 
poultices,  above  all  wet  linen  applica- 
tions ;  they  are  almost  abandoned  in  Eng- 
lish practice.  Charpie  is  still  extensively 
employed  in  French  military  hospitals. 
M.  Baudens  and  Dr.  Stromeyer  have 
strongly  recommended  the  topical  appli- 
cation of  ice,  placed  in  bladders ;  others, 
the  continued  irrigation  of  the  wound 
with  tepid  water.  These  remedies,  espe- 
cially the  latter,  are  very  valuable  in  par- 
ticular cases,  but  the  means  of  applying 
them  are  rarely  available  in  the  military 
hospitals  where  gunshot  wounds  are  ordi- 
narily treated  in  their  early  stages.     In  i 


fixed  hospitals  they  can  be  employed  with 
facility,  and  with  the  best  results. 

When  suppurative  action  has  been  fully 
established,  the  surgeon  must  be  guided 
by  the  general  rules  applicable  to  all 
other  suppurating  wounds  and  sores.  It 
will  be  evident  on  reflection  that  especial 
care  is  necessary  to  obviate  the  accumu- 
lation and  burrowing  of  pus  in  bullet 
wounds,  which  are  usually  both  deep  and 
narrow,  and  in  which  the  areolar  connec- 
tions of  many  different  parts  are  opened 
by  the  projectile  in  its  course.  Extended 
abscesses,  and  sinuses,  are  not  unfrequent 
results  of  want  of  sufficient  caution  in  this 
regard.  If  much  tumefaction  of  muscular 
tissues  beneath  fascia?  occurs,  or  abscesses 
form  in  them,  free  incisions  should  be  at 
once  made  for  their  relief.  In  a  wound 
where  the  communication  between  the 
apertures  of  entrance  and  exit  is  tolerably 
direct,  occasional  syringing  with  tepid 
water  is  soothing  to  the  feelings  of  the 
patient,  and  is  useful  by  removing  dis- 
charges and  any  fibres  of  cloth  which  may 
be  lying  in  the  course  of  the  wound. 
Weak  astringent  solutions  are  occasion- 
ally employed  in  a  similar  way  after  all 
excessive  inflammation  has  subsided,  with 
a  view  of  improving  the  condition  of  the 
surface,  and  exciting  a  more  vigorous  ac- 
tion in  the  process  of  granulation.  On 
the  Continent  the  use  of  a  watery  solution 
of  the  perchloride  of  iron  has  been  greatly 
extolled  for  this  purpose.  The  perman- 
ganate of  potash,  or  Condy's  solution,  has 
also  been  found  to  be  a  valuable  adjunct 
in  the  dressing  of  gunshot  wounds,  for  the 
purpose  of  destroying  the  offensive  odors 
which  accompany  the  discharges  from 
some  of  them.  After  the  principal  bat- 
tles in  the  Italian  campaign  of  1859,  and 
again  in  Mexico,  carbolic  "acid,  under  the 
name  of  phenic  acid,  was  employed  for 
similar  purposes  in  some  of  the  French 
military  hospitals.  The  observations 
which  have  now  been  made  of  the  effects 
of  this  acid,  when  applied  to  wounds  in 
such  a  manner  as  thoroughly  to  exclude 
the  access  of  air  in  its  ordinary  condition, 
seem  to  show  that  it  will  not  only  equally 
well  answer  all  the  objects  attained  by  the 
use  of  the  permanganate  of  potash,  but 
that  it  will  accomplish  many  other  results 
of  an  important  nature,  as  regards  mili- 
tary hospitals,  considering  the  condition 
in  which  they  are  usually  found  to  be  un- 
der the  circumstances  of  warfare.  The 
undoubted  property  which  this  agent  pos- 
sesses of  diminishing  the  amount  of  sup- 
puration, its  antiseptic  powers,  and  par- 
ticularly the  important  quality  attributed 
to  it  of  preventing  the  occurrence  of  ery- 
sipelas and  hospital  gangrene  in  wards 
appropriated  to  surgical  cases,  will  make 
it  of  all  others  the  most  valuable  remedial 
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agent  as  a  local  dressing  that  can  be  em- 
ployed, in  military  hospitals  containing 
many  patients  with  suppurating  and 
sloughing  gunshot  wounds. 

Under  all  circumstances,  the  strictest 
attention  to  cleanliness,  the  regular  and 
complete  removal  of  all  foul  dressings,  and 
free  aeration  of  the  wards,  are  essentially 
necessary,  both  for  the  comfort  and  gen- 
eral well-being  of  patients  with  gunshot 
wounds,  as  well  as  to  allow  the  granulat- 
ing process  of  repair  in  the  wounds  to  go 
on  healthily  and  without  interruption.  It 
cannot  be  expected  that  without  these 
hygienic  requisites,  the  serious  evils 
which  result  from  the  accumulation  and 
dissemination  of  noxious  effluvia,in  places 
where  many  patients  with  sloughing  and 
suppurating  wounds  are  gathered  to- 
gether, can  be  averted  by  any  amount  of 
disinfecting  or  antiseptic  agents.  In 
tropical  climates,  and  in  field-hospitals  in 
mild  weather,  where  many  wounded  are 
congregated,  flies  propagate  with  wonder- 
ful rapidity,  and  the  utmost  care  is  neces- 
sary to  prevent  the  deposit  of  ova  and 
generation  of  larvae  in  the  openings  of 
gunshot  wounds,  especially  while  sloughs 
are  in  process  of  separation.  Cloths 
dipped  in  weak  solution's  of  creasote, 
lotions  containing  oil  of  turpentine  and 
camphor,  and  other  similar  applications, 
have  been  employed  to  avert  this  repul- 
sive complication  of  gunshot  wounds, 
when  these  insects  have  abounded  in 
great  numbers. 

It  was  once  the  custom  to  enlarge  the 
orifices  of  gunshot  wounds  by  incision  ; 
and  sometimes  not  merely  the  openings, 
but  also  the  walls  of  the  tracks  tunnelled 
by  bullets.  The  opinions  held  by  the 
older  surgeons  respecting  the  nature  of 
these  injuries,  already  briefly  adverted  to 
in  the  historical  remarks  'on  the  subject, 
sufficiently  explain  their  object  in  making 
these  incisions,  namely,  to  convert  what 
they  regarded  as  poisoned  into  simple 
wounds.  Even  so  late  as  1792,  Baron 
Percy,  in  his  Manuel  du  Chirurgien 
d'Armee,  writes,  "The  first  indication  of 
cure  is  to  change  the  nature  of  the  wound 
as  nearly  as  possible  into  an  incised  one." 
The  treatment  by  incision  continued  even 
after  the  idea  that  gunshot  wounds  were 
poisoned  wounds  had  been  exploded,  the 
advocates  for  the  practice  arguing  that  it 
was  necessary  to  obviate  tension,  and 
prevent  strangulation  of  neighboring  tis- 
sues by  tumefaction,  on  inflammation 
arising  in  the  track  of  a  projectile.  This 
practice  retained  such  a  hoid  in  France, 
that  French  surgeons  usually  still  con- 
sider it  necessary  to  discuss  the  merits  or 
otherwise  of  "  debridement"  of  gunshot 
wounds  ;  opinion  among  Continental  sur- 
geons, however,  now  appears  to  be  almost 
universally     opposed    to     the    practice. 


English  surgeons  generally  discarded  it 
after  the  arguments  urged  by  John  Hun- 
ter against  it,  just  about  the  same  date 
as  Baron  Percy  wrote,  excepting  only  in 
cases  where  it  is  required  to  allow  of  the 
extraction  of  some  extraneous  body  ;  to 
secure  a  wounded  artery  ;  to  replace 
parts  in  their  natural  situation,  as  in 
protrusion  of  viscera,  in  wounds  of  the 
abdomen  ;  or,  ''  in  short,  when  anything 
can  be  done  to  the  part  wounded,  after 
the  opening  is  made,  for  the  present  re- 
lief of  the  patient,  or  the  future  good 
arising  from  it." 

During  the  late  war  of  the  rebellion  in 
the  United  States,  Professor  Chishohn,  of 
South  Carolina,  introduced  a  plan  of  in- 
cising the  orifices  of  gunshot  wounds 
with  a  different  object  from  that  of  the 
practice  of  "debridement."  He  pared 
the  edges  of  the  wound  in  such  a  way 
as  to  prepare  them  for  union  by  adhesion, 
and  thus  sought  to  convert  the  open  into 
a  subcutaneous  wound.  His  plan,  which 
was  designated  "  the  new  method  of  rap- 
idly healing  gunshot  wounds,"  was  tried 
to  a  limited  extent  in  the  British  army  in 
New  Zealand  during  the  recent  Maori 
war,  but  was  not  attended  with  success.1 

The  constitutional  treatment  of  a  pa- 
tient with  an  ordinary  gunshot  wound, 
uncomplicated  with  injury  to  bone  or 
structures  of  first  importance,  should  be 
very  simple.  The  avoidance  of  all  irreg- 
ularity in  habits  tending  to  excite  febrile 
symptoms  or  to  aggravate  local  inflam- 
mation, attention  to  the  due  performance 
of  the  excretory  functions,  and  support 
of  the  general  strength,  are  chiefly  to  be 
considered.  Bleeding,  with  a  view  to 
prevent  the  access  of  inflammation  in  such 
cases,  is  now  never  practised,  as  former- 
ly, by  English  surgeons.  The  diet  should 
be  nutritious,  but  not  stimulating.  A  pure 
fresh  atmosphere  is  a  very  important  in- 
gredient among  the  means  of  recovery. 
If  from  previous  habits  of  the  patient,  or 
from  circumstances  to  which  he  is  un- 
avoidably exposed,  the  local  inflammation 
becomes  aggravated,  topical  depletion  by 
leeches,  saline  and  antimonial  medicines, 
with  strict  rest  of  the.  injured  part,  should 
be  had  recourse  to,  the  extent  being  reg- 
ulated by  the  circumstances  of  each  case. 
In  instances  such  as  these,  when  the  in- 
flammation has  become  diffused,  the  pu- 
rulent secretion  seldom  confines  itself  to 
the  track  of  the  wound,  but  is  apt  to  ex- 
tend among  the  areolar  connections  of  the 
neighboring  muscles  ;  and  if  the  cure  be 
protracted,  attention  will  be  necessary  to 
prevent  the  formation  of  sinuses.  If  a 
tendency  to  stiffness  or  contraction  is  ex- 

1  A  report  on  this  subject  will  be  found .  at 
page  523  of  vol.  vii.  of  the  Army  Medical 
Reports,  London,  1867. 


462 


GUNSHOT    WOUNDS. 


hibited,  attempts  must  be  made  to  coun- 
teract it  by  passive  motion  and  friction, 
with  appropriate  liniments ;  if  oedema 
and  debility  remain  in  a  limb  after  the 
wound  is  healed,  the  cold-water  douche 
will  be  found  to  be  one  of  the  most  effi- 
cient topical  remedies.  In  French  practice, 
the  administration  of  a  chalybeate  tinc- 
ture," as  a  tonic,  or  diluted  as  an  injec- 
tion, in  wounds  threatening  to  assume 
an  unhealthy  character,  is  very  highly 
praised.  It  is  stated,  that  under  the  con- 
joined employment  of  this  remedy  inter- 
nally and  externally,  in  wounds  of  a 
pallid  unhealthy  aspect,  accompanied  by 
nervous  irritability  and  symptoms  of  ap- 
proaching pyaemia,  the  granulations  have 
resumed  a  red  and  healthy  appearance, 
and  the  general  state  of  health  has  be- 
come rapidly  favorable. 

Progress  of  cure. — Simple  flesh-wounds 
from  gunshot  usually  heal  in  five  or  six 
weeks.  In  the  course  of  the  first  dayjiie 
part  wounded  becomes  stiff,  slightly 
swelled,  tender,  a  slight  inflammatory 
blush  surrounds  the  apertures  through 
which  the  missile  has  passed,  and  a  slight 
serous  exudation  escapes  from  them. 
Suppuration  commences  on  the  third  or 
fourth  day,  and  in  about  ten  days  or  a 
fortnight  the  sloughs  are  thrown  off. 
Granulation  now  progresses,  more  or  less 
quickly  according  to  the  health  and  vigor 
of  the  patient's  constitution.  The  open- 
ing of  exit  is  usually  the  first  closed. 
"When  the  wound  is  complicated  with  un- 
favorable circumstances,  whether  induc- 
ing in  the  patient  a  condition  of  asthenia, 
or  leading  to  excess  of  inflammatory  ac- 
tion, the  progress  of  the  cure  may  be  ex- 
tended over  as  many  months,  as,  under 
favorable  circumstances,  weeks  are  occu- 
pied in  the  process. 


GUNSHOT  WOUNDS   IN    SPECIAL 
.       KEGIONS  OF  THE  BODY. 

The  circumstances  connected  with 
wounds  in  particular  situations  of  the 
body,  or  in  particular  organs,  are  in  many 
respects  common  to  injuries  from  other 
causes  than  gunshot  ;  and  in  the  follow- 
ing remarks  the  attention  is  chiefly  drawn 
to  those  leading  peculiarities  which  con- 
stantly demand  the  consideration  of  the 
army  surgeon,  and  which  spring  either 
from  the  nature  of  gun-projectiles,  or  from 
the  conditions  under  which  this  branch  of 
surgical  practice  has  for  the  most  part  to 
be  pursued. 

1  Perchlorure  cle  fer,  30  drops,  two  or  three 
times  daily  as  a  tonic,  and  diluted  with  six 
parts  of  water  as  an  injection. 


Gunshot  Wounds  of  the  Head. 

No  injuries  met  with  in  war  require 
more  earnest  and  careful  observation,  a 
more  guarded  prognosis,  or  more  caution 
in  their  treatment,  than  wounds  of  the 
head.  [One  case  in  every  twelve,  or 
about  eight  per  cent,  of  all  gunshot 
wounds  received  in  battle,  are  gunshot 
wounds  of  the  head.  Dr.  S.  W.  Gross 
collected  the  records  of  157,394  cases,  and 
found  11,939  injuries  of  the  head.  72.8 
per  cent,  of  these  cases  Avere  wounds  of 
the  scalp ;  27.2  per  cent,  involved  the 
cranium  and  its  contents  ;  of  the  former 
3.5  per  cent,  were  fatal ;  of  the  latter, 
66.8  per  cent,  died.]  The  vital  impor- 
tance of  the  brain  ;  the  readiness  with 
which  violent  concussions,  as  well  as 
more  obvious  lesions,  can  be  inflicted  on 
it,  indirectly  as  well  as  directly,  by  gun- 
shot projectiles  ;  the  varied  symptoms 
which  accompany  the  injuries  to  which 
this  organ  may  be  subjected  ;  the  diffi- 
culty which  so  frequently  exists  in  tracing 
out  their  exact  causes  ;  the  many  compli- 
cations which  may  arise  in  consequence 
of  them  ;  the  sudden  changes  in  condition 
of  patients  which  not  unfrequently  occur 
without  any  previous  warning;  all  these  are 
circumstances  which  will  keep  a  prudent 
surgeon  who  has  charge  of  these  wounds 
continually  on  the  alert  while  they  remain 
under  his  care.  Injuries  of  this  class,  the 
most  slight  in  appearance  at  their  onset, 
not  unfrequently  prove  most  grave  as 
they  proceed,  from  effusions,  encephalitis 
and  its  consequences,  or  from  plugging  of 
the  sinuses  by  coagula,  leading  to  coma, 
paralysis,  or  pyaemia  ;  and  the  converse 
sometimes  holds  good  with  injuries  pre- 
senting at  first  the  most  threatening  as- 
pects, where  due  care  is  taken  to  avert 
these  serious  results.  The  gravity  of  the 
case  may  be  modified  by  several  circum- 
stances :  by  the  part  of  the  head  struck, 
whether  it  be  upon  some  of  the  thicker 
and  stronger  portions  of  the  skull,  upon 
parts  where  the  diploic  structure  is  plen- 
tiful, or  on  parts  thin  and  easily  splin- 
tered ;  over  the  situation  of  the  sinuses  ; 
on  parts  closely  adjoining  the  cerebrum  ; 
the  degree  of  force  possessed  by  the  pro- 
jectile ;  its  shape ;  the  angle  at  which  it 
has  struck-;  the  age  and  condition  of  the 
patient ;  and  some  other  matters  already 
referred  to  in  the  general  remarks  on  gun- 
shot wounds.  Mr.  Guthrie  laid  it  down  as 
a  rule  that  injuries  of  the  head,  of  appa- 
rently equal  extent,  are  more  dangerous 
on  the  forehead  than  on  the  side  or  mid- 
dle portion,  and  much  less  dangerous  on 
the  back  part  than  on  either  of  the  fore- 
going; and  that  a  fracture  of  the  vertex 
is  infinitely  less  important  than  one  at 
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the  base  of  the  cranium.  [This  statement  ! 
is  partly  confirmed  by  the  results  reported 
in  the  Surgical  History  of  the  War  of  the 
Rebellion,  vol.  i.,  page  126,  where  in  221 
cases  the  seat  of  injury  is  specified.  In  con- 
tusions of  the  frontal  and  temporal  bones 
nearly  fifteen  per  cent,  died  ;  in  contu- 
sions of  the  parietal  thirteen  ;  and  of  the 
occipital  nine  per  cent,  were  fatal.] 
When  the  injuries  are  caused  by  rifle- 
balls  coming  into  collision  with  the  head 
at  a  high  rate  of  speed,  however,  these 
considerations  respecting  position  are 
rarely  of  much  avail,  for  the  usual  force 
of  these  projectiles  is  such  that  the  injury 
is  scarcety  ever  confined  to  the  immediate 
neighborhood  of  the  part  directly  struck. 
When  caused  by  bullets  whose  velocity 
has  been  in  a  great  degree  spent,  or  by 
small  fragments  of  shell,  the  injuries  may 
be  localized,  and  the  accident  of  situation 
then  becomes  a  point'to  be  considered  in 
estimating  the  probable  issue  of  any  par- 
ticular case. 

Perhaps  the  most  striking  early  feature 
which  first  attracts  the  notice  of  the  ob- 
server of  gunshot  wounds  of  the  head  as 
they  occur  in  field  practice,  if  he  has  only 
been  accustomed  to  seeing  wounds  of  the 
head  from  violent  blows  as  they  are  met 
with  in  civil  life,  is,  in  the  majority  of 
cases,  the  small  amount  of  evident  injury 
compared  with  the  amount  of  real  injury. 
A  large  proportion  of  the  wounds  of  the 
upper  and  side  parts  of  the  head  which 
are  brought  to  civil  hospitals,  present  ex- 
tensive bruisings  and  lacerations,  the 
scalp  hanging  down  in  flaps,  the  bone 
bared,  and  complications  such  as  mutila- 
tion of  the  face  and  features,  with  much 
hemorrhage,  but  after  all  with  compara- 
tively little  mischief  of  a  permanent  na- 
ture'to  the  encephalon.  The  majority  of 
head  wounds  on  a  field  of  action,  being 
caused  by  small  projectiles,  exhibit  no 
such  extensive  disfigurements,  and  are 
accompanied  with  comparatively  little 
bleeding  ;  while  not  improbably  the  con- 
dition of  a  patient  from  the  effects  of  such 
an  injury  is  as  grave  as  if  his  head  had 
been  beaten  by  repeated  blows  with  a 
hammer  or  crushed  by  a  carriage  wheel. 
The  experience  of  the  civil  surgeon  leads 
him  to  entertain  the  idea  of  a  speedily 
fatal  issue  only  when  the  usual  evidences 
of  deep  and  extensive  injury  are  obvious 
to  sight ;  the  experience  of  the  military 
surgeon  leads  him  always  to  hesitate  in 
forming  a  prognosis,  however  limited  a 
gunshot  injury  may  appear  to  be  at  first 
observation. 

As  regards  more  remote  results,  in  a 
considerable  proportion  of  the  cases  of 
direct  wounds  of  the  head  which  are  pre- 
sented in  civil  practice,  the  violence  which 
has  caused  the  injury  is  subject  to  the 
restorative  powers  of  the  structures  in- 


jured ;  the  inflammation  which  follows  is 
of  the  plastic  and  reparative  kind.  On 
the  other  hand,  in  by  far  the  greater 
number  of  cases  which  occur  in  military 
practice,  the  violence  which  has  caused 
the  injury,  even  though  not  of  an  imme- 
diately fatal  nature,  is  in  excess  of  the 
restorative  powers  of  the  structures  di- 
rectly injured ;  while  the  concussion  and 
contusion  which  at  the  same  time  are  in- 
flicted on  neighboring  tissues  are  also  so 
severe  as  to  cause  the  inflammation  which 
follows  to  be  of  an  unhealing  character— 
to  be  productive  of  sloughing,  diffused  me- 
ningitis, and  encephalitis,  the  formation 
of  deeply-seated  abscesses,  or  of  long-con- 
tinued purulent  and  sanious  discharges. 

Of  indirect  injuries,  fractures  of  the 
base  or  other  parts  of  the  cranium  by 
counterstroke,  such  as  are  caused  by  falls 
from  considerable  heights,  and  which  are 
of  so  serious  a  nature  in  civil  hospital 
practice,  comparatively  few  examples  are 
met  with  in  military  field  practice.  This 
is  only  what  might  be  expected  from  con- 
sidering the  nature  of  the  projectiles  and 
forces  by  which  wounds  of  the  head  are 
produced  in  battle. 

The  appearances  presented  externally 
by  the  openings  of  entrance  and  exit  in 
the  cranium  after  a  perforating  wound  of 
the  head,  in  the  one  case  by  a  round  ball, 
and  in  the  other  by  a  conoidal  rifle-ball, 
are  shown  in  the  following  drawings.  (See 
next  page.) 

Fig.  752  is  copied  from  the  calvariuni 
of  an  officer  who  was  killed  by  a  large 
duelling  pistol-ball.  The  regular  defined 
opening  of  entrance,  corresponding  with 
the  projectile  itself  in  form  and  size,  i* 
well  marked,  as  is  also  the  larger  and 
bevelled  aspect  of  the  wound  of  exit  in 
fig.  753.  The  absence  of  fissures  is 
worthy  of  note. 

The  next  figure  (fig.  754,)  is  copied  from 
the  calvarium  of  a  soldier  who  was 
wounded  in  the  head  by  a  rifle-ball  in 
the  trenches  before  Sevastopol  in  1855. 
The  patient  survived  the  injury  eight 
hours.  As  in  the  former  instance,  the 
edges  of  the  opening  of  entrance  are  sharp 
and  defined,  while  that  of  exit  (fig.  755)  is 
larger  and  more  irregular.  The  bullet  in 
this  case  struck  the  head  obliquely,  and 
hence  the  elonirated  form  of  the  opening, 
closely  approximating  to  the  outline  of 
the  conoidal  projectile  in  one  of  its  longer 
diameters.  The  chief  part  of  the  bone 
carried  from  the  entrance  wound  into  the 
cranium  .was  again  carried  out  of  the 
cranium  through  the  exit  wound  with  the 
bullet,  for  only  a  few  small  spicule  were 
found  inside  the  cranium  after  death. 
This  fact  no  doubt  influenced  the  size 
and  shape  of  the  aperture  of  exit.  The 
fissure  joining  the  two  apertures,  and  the 
fissures     radiating    from     the    apertures 
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Fig.  752. 


Fig.  733. 


Calvai'ium  showing  the  opening  of  entrance  of  a 
round  pistol-ball.  (From  a  preparation  in  the  Army 
Medical  Department  Museum  at  Netley.) 


Oalvarium  showing  the  opening  of  exit  of  a  round 
pistol-ball.  (From  the  same  preparation  as  the  ad- 
joining sketch.) 


Fig.  754. 


Fig.  755. 


Calvarium  showing  the  apertures  of  entrance 
and  exit  made  by  a  rifle-ball.  (From  a  prepara- 
tion in  the  Army  Medical  Department  Museum  at 
Netley.) 

themselves,  indicate  the  great  commotion 
to  which  the  whole  of  the  wounded  side 
of  the  calvai'ium  has  been  subjected.  The 
greater  amount  of  "•starring"  at  the 
wound  of  exit  is  probably  in  part  due  to 
diminished  momentum  in  the  projectile. 

An  important  point  in  practice  is  that, 
when  a  bullet  penetrates  the  cranium, 
the  condition  of  the  opening  in  the  inner 
table  differs  from  that  in  the  external 
table,  inasmuch  as  it  is  always  larger, 
more  jagged  and  irregular  in  outline,  and 
usually  exhibits  several  cracks  proceed- 
ing from  its  margins.  Sometimes  seg- 
ments of  the  inner  table  are  completely 
detached  from  the  neighborhood  of  the 
wound  of  entrance.  The  extent  to  which 
these  conditions  may  exist  varies  con- 
siderably in  different  cases,  and  cannot 
be  diagnosed  from  any  external,  appear- 
ances in  the  outer  table.1 

rMr.  Teevan  has  shown  by  his  investi- 
gations, that  the  difference  in  the  extent 
of  fracture  in  the  two  tables  of  the  skull 
is  not  due,  as  we  were  taught  for  so  many 

'  This  particular  subject  has  been  exam- 
ined very  fully  by  W.  F.  Teevan,  F.R.C.S., 
of  the  West  London  Hospital.  See  "  Experi- 
mental Enquiries  into  certain  Wounds  of  the 
Skull,"  etc.,  by  him,  in  the  Brit,  and  For. 
Medico-Chirurgical Review,  for  July,  1864,  and 
July,  1865. 


The  same  calvarium.  The  wound  of  exit  and  the 
long  fissures  extending  from  it  are  shown  in  this 
view. 


years  to  believe,  to  the  greater  brittleness 
of  the  internal  or  vitreous  table.  The 
aperture  of  exit  is  always  larger  than  the 
aperture  of  enhance,  whether  the  bullet 
passes  from  without  inwards  or  the  re- 
verse. It  takes  place  in  obedience  to  a 
well-known  physical  law,  that  fracture 
always  '■'■commences  in  the  line  of  extension, 
not  that  of  compression.''''  He  illustrates 
this  by  what  we  see  when  a  thin  sheet  of 
ice  is  under  pressure  ;  the  cracks  or  fis- 
sures always  begin  on  the  under  surface, 
or  in  the  line  of  extension,  or  where  a 
stick  is  bent  over  the  knee,  fracture  of  the 
wood  begins  on  the  distal  side  of  the 
curve,  opposite  to  the  spot  where  the 
knee  or  the  force  is  applied. 

The  very  small  particles  of  bone  which 
a  bullet  carries  with  it  in  its  passage 
through  the  bone  would  not  appreciably 
influence  the  shape  and  size  of  the  aper- 
ture of  exit.  If  the  fracture  is  produced 
by  a  bayonet  or  the  prongs  of  a  pitchfork 
or  some  similar  body  which  perforates  the 
bone,  we  find  the  opening  in  the  internal 
table  larger,  more  jagged,  and  widely 
splintered.  The  same  physical  law  which 
Mr.  Teevan  has  pointed  out  obtains  here. 
It  is  doubtful  whether  the  direction  of 
the  violence,  as  Mr.  Erichsen  suggested, 

|  or  the  diminished  momentum  of  the  pro- 
jectile, has   any  influence   on  the   shape 

I  and  increased  size  of  the  opening  of  exit.] 
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Classification.  — "Wounds  of  the  head 
may  be  divided,  for  convenience  of  de- 
scription, into  wounds  without  fracture  of 
bone  ;  similar  wounds  complicated  with 
fracture  of  the  outer,  inner,  or  of  both 
tables,  without  marked  pressure  on  the 
encephalon ;  wounds  with  fracture  and 
marked  depression  ;  and,  lastly,  wounds 
with  fracture  and  depression,  in  which  the 
projectile  has  lodged  at  the  opening  or 
has  passed  into  the  encephalon.  All  these 
varieties  of  wounds,  except  the  last,  may 
happen  without  the  admission  of  air  to 


the  parts  most  seriously  injured ;  for  se- 
vere contusion  of  the  bones  of  the  cra- 
nium, and  fracture,  both  with  and  without 
depression,  occasionally  occur  without  any 
open  wound  of  the  superficial  investments. 
[The  first  one  of  the  following  tables  is 
taken  from  the  Surgical  History  of  the 
War  of  the  Kebellion,  and  gives  a  sum- 
mary of  4350  gunshot  injuries  of  the  head, 
with  a  general  mortality  of  59.2  per  cent., 
excluding  107  undetermined  cases.  The 
other  tables  are  gathered  from  various 
sources,and  maybe  consulted  with  interest. 


Table  of  the  Nature  and  Results  of  Twelve  Thousand  Nine  Hundred  and  Eighty  Injuries 
■  of  the  Head  from  all  Causes,  as  reported  during  the  War  of  the  Rebellion. 


Injuries. 


Incised  wounds  of  the  scalp,  sabre 
Incised  fractures  of  the  cranium,  sabre    . 

Incised  wounds  of  the  scalp 

Punctured  wounds  of  the  scalp,  bayonet 
Punctured  fractures  of  the  cranium,  bayonet 
Contusions  and  lacerations  of  the  scalp    .     . 
Concussions  from  blows,  falls,  railway  accidents 
Fractures  of  skull  from  similar  causes 
Gunshot  wounds  of  the  scalp      ..... 
Gunshot  contusions  of  the  bones  of  the  skull 
Gunshot  fractures  of  the  outer  table  (?)  .     . 
Gunshot  fractures  of  the  inner  table  .     .     . 
Linear  fissures  caused  by  gunshot .... 
Gunshot  fractures  without  known  depression 
Depressed  gunshot  fractures  of  the  skull     . 

Penetrating  gunshot  fractures 

Perforating  gunshot  fractures 

Smash 

Contre-coup  (?) , 


etc 


Aggregate 


282 

49 

28 

18 

6 

331 

72 

105 

7739 

328 

138 

20 

19 

2911 

364 

486 

73 

9 

2 


12980  2774 


6 

13 
1 
2 
5 


14 

57 

162 

55 

10 

19 

7 

1826 

129 

402 

56 

9 

1 


Dis- 
charged. 


12 

10 

4 

1 

21 

43 

28 

1176 

173 

66 

1 

12 

651 

■190 

65 

17 


Duty. 


208 
24 
17 
12 

309 
13 

17 

3689 

100 

62 


309 
42 
19 


2539  4821 


Result 
unknown. 


3 

2712 


125 
3 


2846 


466 


GUNSHOT    WOUNDS. 


Authority. 

Injury. 

Cases. 

Deaths. 

Per  ct. 

Eecov-     Discharged, 
ery.     i                 b 

Surg.  Rep't,  Cir.  No. 

Gunshot   Fractures    and 

6,S.G.O.,1865,p.9 

injuries  of  cranial  bones 

704 

505 

71.7 

T.  P.  Matthew,   Staff 

Gunshot  wounds  of  head, 

Surg.B.  A.,  Crimean 

of  which  230  are  con- 

War 

tusion,   fracture,  pene- 

tration, or  perforation  . 

898 

170 

73.9 

M.    Clienu,    Crimean 

Fractures,  undetermined 

Report 

wounds,  simple  wounds 

and  contusions    . 

2774 

764 

27.5 

M.  Clienu    .... 

Gunshot  fractures  of  the 

731 

541 

74. 

M.    Chenu,   Austro- 

Wounds  of  head  from  all 

Fran  co-Italian  War 

causes — contused,  com- 

of issy 

plicated,  undetermined, 
contusions,  and  unspe- 
cified   (sans    indications) 

779 

456 

58.53 

Contused   wounds    from 

musket-balls  .     .     . 

233 

2 

.8 

Contused    wounds    from 

shell  fragments    .     . 

12 

3 

25. 

Contusions  from  m/isket- 

52 

3 

5.7 

Contusions  from  cannon- 

balls  or  shell  fragments 

11 

11 

100. 

Undetermined    wounds 

from  small  projectiles    . 

43 

1    ' 

Undetermined   wounds 

7.5 

from  large  missiles  . 

10 

1 

Complicated  wounds  from 

musket-balls  .... 

212 

i 

Complicated  wounds  from 

[  m 

47.4 

cannon-balls    or     shell 

fragments 

22 

J 

Inspector-Gen.  Mouat 

Scalp  wounds    .... 

20 

20 

in   New   Zealand 

Injury  of  cranial  bones  . 

5 

2 

$  3  for  dis- 

War 

Fractures  of  cranium  with 

(     ability. 

wounds  of  brain  .     ... 

11 

11 

100. 

Authority 

Injuries. 

Cases. 

Deaths. 

Per  ct. 

Macleod,  statistics 

Scalp  wounds 

630 

8 

1.1 

of  Crimean  War 

Fracture  of  cranium  witho 

ut  knot 

ra  depres 

sion 

61 

23 

37.7 

Fracture  with  depression 

74 

53 

71.6 

Penetration  of  skull 

67 

67 

100. 

( 

Perforation     " 

• 

19 

16 

85.7 

Total 

851 

167 

Fracture          .         . 

28 

22 

78.5 

Meniere,  War  in  India 

Penetrating  wounds  of  sk 

ull  .' 

,          . 

, 

9 

7 

84.4 

" 

u                it              n 

• 

• 

10 

10 

100.] 

Wounds  of  the  head  without  fracture  of 
bone. — These  may  consist  of  contusions 
without  an  open  wound,  or  may  be  ac- 
companied with  an  open  wound. 

Contusions  of  the  integuments  of  the 
cranium  rarely  result  from  direct  projec- 
tiles, but  are  frequently  met  with  from 
those  of  the  indirect  kind.  The  force  of 
a  rifle-ball  must  be  very  nearly  expended 
before  striking  the  head  to  produce  only 
an  injury  of  this  nature.     When  a  soldier 


is  brought  to  a  surgeon  with  a  history 
that  he  has  been  struck  by  a  fragment  of 
shell,  a  piece  of  stone  from  a  parapet,  or 
some  unknown  projectile,  especially  when 
the  immediate  force  of  the  injury  has 
been  partly  broken  by  the  man's  shako 
intervening,  if  no  symptoms  of  compres- 
sion exist,  and  those  of  concussion  are 
moderate  Or  passing  off,  if  on  examina- 
tion only  ecchymosis  of  the  scalp  can  be 
distinguished,   the   hope   may   be   enter- 
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tained  that  the  injury  is  limited  to  the  I 
obvious  contusion  of  the  integuments. 
The  absence  of  symptoms  of  compression,  | 
together  with  the  history  of  the  injury, 
must  be  the  chief  source  of  belief  that  no 
complication  exists,  but  even  these  facts 
cannot  be  wholly  relied  upon  for  indicating 
that  no  fracture  has  been  caused  by  the 
blow.  The  diagnosis  of  gunshot  injuries 
of  this  order,  if  the  contusion  be  severe, 
must  always  contain  elements  of  uncer- 
tainty. 

But  contusions  of  the  head,  though  un- 
complicated with  fracture  and  apparently 
slight  in  nature,  when  they  happen  from 
gunshot,  are  by  no  means  injuries  to  be 
lightly  regarded.     The  amount  of  bruis- 
ing obvious  to  sight,  and  the  degree  of 
cerebral  concussion,    may   have    seemed 
trilling,  and  yet  the  remote  consequences 
may  be  serious  enough.    Examples  of  this 
are  frequently  seen  among  military  inva- 
lids.     Soldiers  who  have   been  so  little 
overcome  by  the  effects  of  a  wound  pre- 
senting the  symptoms  of  one  of  the  kind 
under  consideration,  that  they  have  been 
able  to  walk  to  a  field  hospital  and  them- 
selves to  give  an  account  of  the  injury 
they  have  sustained,  will  sometimes  re- 
main under  treatment  for  months,  and 
eventually  have  to  be  discharged  from 
service.     They  may  appear  robust,  their 
bodily  functions  may  be  regular,  but  with- 
out any  physical  cause  obvious  to  surgical 
inspection  they  may  still  suffer  from  fre- 
quent headaches,  occasional  fits  of  ner- 
vousness and  palpitation,  disturbance  of 
some  of  the  special  mental  faculties,  as 
memory,   for  example,   susceptibility  to 
cerebral  derangement  from  slight  sources 
of  excitement,  and  capricious  irritability 
of  temper ;  and  these  symptoms  may  last 
for  years  if  not  for  the  whole  period  of  life. 
Lastly,  these  contused  injuries  without 
breach  of  continuity  in  the  coverings  or 
fracture  of  bone,  are  occasionally  accom- 
panied by  so  much   mischief  to  the  en- 
cephalon  as  to  lead  to  a  speedily  fatal 
issue.     The  substance  of  the  brain  may 
be  then  found  to  have  been  torn  by  the 
violent  movement  to  which  it  has  been 
subjected;  there  may  be  extravasations 
of  blood  without  obvious  lesion  of  sub- 
stance ;  or  its  texture  may  present  only 
signs  of  congestion.     Again,  cases  have 
been  noted  where  soldiers  have  died  im- 
mediately after  such  an  injury  as  a  stroke 
from  a   heavy  fragment  of  shell  in  the 
head  without  fracture  of  cranium,  and 
where  no  cerebral  lesion  has  been  percep- 
tible to  sight  at  the  post-mortem  exami- 
nation.   Perhaps  in  such  cases  the  sudden 
destruction  of  life  may  be  due  to  molecu- 
lar changes  throughout  a  great  part  of 
the    nerve-structure,   or    there    may    be 
lesion,    though    unappreciable,   at    some 
part  of  the  brain  from  which  nerves  con- 


trolling actions  essential  to  life  take  their 
origin.  It  has  been  argued  that  such 
cases  are  really  cases  of  contusion  of  the 
brain,  in  consequence  of  the  organ  having 
been  compressed  and  injured  by  momen- 
tary alteration  in  the  shape  of  the  skull, 
which,  it  has  been  alleged,  can  take  place 
in  consequence  of  the  elasticity  of  the 
cranium. 

[The  suggestion  first  made  by  Mr.  Lis- 
ton  may  explain  the  cause  of  death  in 
some  of  these  obscure  cases,  where  no 
lesion  of  the  brain,  its  vessels,  or  its  mem- 
branes is  found  after  death.  When  a  se- 
vere blow  is  inflicted  on  the  skull,  he 
says,  "the  brain  is  separated  from  its 
cranial  attachments,  both  at  the  point 
struck,  and  at  the  part  directly  opposite  ; 
it  is  thrown  upon  itself  towards  its  centre, 
its  substance  is  thereby  condensed,  its  di- 
ameter in  the  direction  of  the  impulse  di- 
minished, and  a  separation  between  the 
brain  and  cranium  is  found  at  each  ex- 
tremity of  that  diameter."  By  post-mor- 
tem examination,  it  has  been  ascertained 
that  condensation  of  the  substance  of  the 
brain  does  exist  in  cases  of  severe  concus- 
sion.] 

Open  wounds  of  the  integuments  of  the 
cranium  without  fracture  are  usually  in- 
flicted by  projectiles  which  are  brought 
into  contact  with  the  head  at  a  very  acute 
angle,  so  that  not  only  is  bone  not  broken, 
but  little  direct  injury  to  the  brain  or  its 
membranes  is  inflicted,  and  the  surgeon's 
attention  need  only  to  be  directed  to  the 
same  considerations  as  must  occur  in  any 
open  contused  wounds  of  the  scalp  from 
other  causes  than  gunshot.  But  serious 
cerebral  concussion,  and  other  lesions, 
such  as  denuding  the  bone  of  its  perios- 
teum, are  occasionally  met  with  in  these 
accidents.  In  the  former  case,  the  usual 
stupor  and  other  signs  of  concussion  may 
be  very  evanescent,  or  may  last  for  seve- 
ral days,  disappearing  gradually  and 
wholly,  or  entailing  subsequent  evils  at 
more  or  less  remote  periods.  When  the 
pericranium  as  well  as  the  scalp  is  re- 
moved by  a  musket-ball,  superficial  as  the 
injury  may  still  seem,  there  must  always 
he,  not  only  a  certain  degree  of  injury 
and  bruising  to  the  bone  from  which  it  is 
torn,  but  also  some  laceration  of  the  ves- 
sels which  inosculate  with  the  nutritive 
capillaries  of  the  diploe,  .  and  through 
them  of  the  vessels  of  the  meninges  with 
which  they  are  connected.  The  injury  to 
this  vascular  system  almost  invariably 
leads  to  necrosis  of  the  portion  of  the 
skull  from  which  the  coverings  are  carried 
away ;  and  sometimes,  even  when  the 
pericranium  is  not  torn  off,  sufficient  in- 
jury is  inflicted  to  lead  to  a  like  result. 
The  death  of  bone  is  generally  limited  to 
a  thin  layer  of  the  outer  table,  which  in 
due  time  exfoliates,  and  cicatrization  fol- 
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lows.  But  after  exfoliation  has  taken 
place,  and  the  wound  in  the  scalp  has 
healed,  liability  to  headache,  tendency  to 
giddiness,  inability  to  wear  a  shako,  or  to 
bear  exposure  to  a  tropical  sun,  are  fre- 
quent consequences  which  unlit  the  pa- 
tient for  performing  military  duty. 

The.  injury  which  occasionally  happens 
in   these  cases  to  the  vessels  ramifying 
between  the  inner  surface  of  the  cranium 
and  the  dura  mater  may  entail  serious 
results   of  other  kinds.      There  ;may  be 
rupture  of  a  sinus,  leading  to  compres- 
sion, or  fatal  results  may  ensue  from  in- 
flammation and  suppuration.     The  case 
of  a  young  soldier  in  whom  the  longitu- 
dinal sinus  was  thus  ruptured   occurred 
to  the  writer.     In  this  instance  a  rifle-ball 
had  divided  the   scalp  and  pericranium 
about  four  inches    in    length    obliquely 
across  the  skull,  just  anterior  to  the  angle 
of  the  lambdoidal  suture,  the  posterior 
end  of  the  sagittal  suture  being  exposed 
midway  in  the  line  of  the  wound.     T4*e 
patient  vomited  at   the  instant    of   the 
blow,    and    symptoms    of    compression, 
mixed    with    some   of   concussion,  soon 
followed.     He  died  eleven  hours  after  the 
injury.     At  a  post-mortem  examination, 
the  superior  longitudinal  sinus  was  found 
to  be  ruptured,  and  about  four  ounces  of 
coagulated  blood  were  lying  on  the  brain. 
Two   darkly-congested   spots    were    ob- 
served   in    the    cerebrum,   one  on  each 
hemisphere,  corresponding  with  the  line 
of  direction  in  which  the  ball  had  passed, 
and  these,  when  cut  into,  presented  the 
usual  characters  of  ecchymoses.      There 
was  no  fracture  of  bone.     The  case  may 
be  found  detailed  at  some  length  in  the 
'  Lancet,  Vol.  I.,  1855.      When  inflamma- 
tion follows  the  superficial  passage  of  a 
ball,  whether  terminating  in  resolution 
or  leading  to  abscess,  the  symptoms  will 
be  similar  to  those  of  the  same  affections 
from  other  causes,  such  as  are  met  with 
in  civil  practice,  and  no  special  consider- 
ations are   involved   in   them.      In   like 
manner,  the  occurrence  of  erysipelas,  and 
other  complications  to  which  such  wounds 
of    the    scalp  are  liable,  will  be  found 
treated  elsewhere.      (See  Injuries  of 
the  Head,  Vol.  I.) 

Wounds  complicated  with  fracture,  but 
without  marked  depression  on  the  cerebrum. 
—These  are  very  varied  in  their  effects, 
and  often  apt  to  mislead  the  surgeon, 
from  the  absence  of  urgent  symptoms  in 
their  early  stages.  When  these  accidents 
occur  without  an  open  lesion  of  the  in- 
tegument, and  the  fractures  are  of  mode- 
rate extent,  in  consequence  of  their  being 
almost  necessarily  accompanied  with  a 
great  amount  of  subtegumentary  ecchy- 
rnosis,  the  diagnosis  is  rendered  very 
difficult,    and    sometimes    must    remain 


without  being  established  until  a  late 
stage  of  the  case,  or  until  death  affords 
the  opportunity  of  demonstration.  Fig- 
ures 756  and  757,  represent  ac  inter- 
Fig.  756. 


Portion  of  a  parietal  bone  shoeing  (a)  depression 
after  exfoliation  of  a  small  portion  of  the  external  table. 
The  appearance  at  a  is  partly  due  to  some  adherent 
fibrous  tissue  which  has  been  dried  in  situ  in  the  pre- 
paration. 

esting  example  of  this  class  of  injury  ; 
they  "are  drawn  from  a  specimen  (No. 
2884^  in  the  Army  Medical  Department 
at  Netley   Museum.      The  preparation, 

Fig.  757. 


Interior  view  of  the  same  segment  of  bone,  showing  at 
b  a  healed  fracture  of  a  portion  of  internal  tabic. 

which  consists  of  a  portion   of  the  left 
parietal  bone  exhibiting  a  healed  fracture, 
was  taken   from   a  soldier  of  the  80th 
Regiment,  who  received  a  severe  contu- 
!  sion  of  the  head  from  a  round  shot  at  the 
|  battle  of  Ferozeshah,   in  1845.       When 
I  first  surgically  examined  after  the  wound, 
j  there  was  found  to  be  great  tumefaction 
!  from  ecchymosis,  but  there  was  no  breach 
I  in  the  scalp,  nor  was  there  any  marked 
disturbance  of  cerebral  function.  No  frac- 
ture was  detected.     Suppuration  and  ex- 
foliation of  the  outer  table  to  a  limited 
extent  followed,  after  which  the  patient 
recovered,  and  returned  to  his  duties  as  a 
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soldier.  In  Juire^  1851,  tho  man  died  of 
dysentery  at  Dinapore.  It  was  then  dis- 
covered that  there  had  been  a  fracture  of 
the  internal  table.  Its  seat  corresponded 
with  the  indentations  which  had  been  left 
after  the  exfoliations  from  the  external 
table.  Tbe  edges  of  the  broken  bone  had 
become  smoothed  off,  and  were  re-united  to 
the  old  bone.  Mr.  Taylor,  then  surgeon  of 
the  80th  Regiment,  who  made  the  post- 
mortem inspection,  has  recorded  that 
"  there  was  a  slight  depression  in  the 
cerebral  substance  and  membranes  of  the 
brain  opposite  to  the  seat  of  fracture,  and 
that  this  part  of  the  brain  presented  a 
dark  and  vascular  appearance,  but  there 
was  no  thickening  of  the  membranes  nor 
any  traces  of  effused  lymph." 

If  the  cranial  fracture,  under  similar 
circumstances  of  the  integuments  being 
unopened,  be  extensive  and  comminuted, 
the  nature  of  the  injury  is  obvious  enough 
on  first  examination,  but  in  such  cases 
death  is  usually  instantaneous.  The  case 
of  an  officer,  who  was  thus  killed  by  a  round 
shot,  is  mentioned  in  Dr.  Macleod's  Notes 
of  the  Crimean  War.  The  scalp  was  not 
cut,  almost  uninjured,  but  the  skull  was 
most  extensively  comminuted. 

When,  however,  the  integuments  are 
laid  open,  and  the  existence  of  fracture 
can  be  detected  by  the  finger,  its  occur- 
rence is  sufficient  to  show  the  force  with 
which  the  projectile  has  struck  the  head, 
and  should  serve  to  indicate  the  mischief 
which  the  brain  and  its  immediate  cov- 
erings have  not  improbably  sustained, 
whether  cerebral  symptoms  are  present 
to  attract  attention,  or  whether  they  exist 
only  in  a  moderate  degree,  or  are  wholly 
absent. 

The  usual  varieties  of  these  gunshot 
fractures  without  depression  consist 
first,  of  simple  furrowing  of  the  outer 
table  without  injury  to 'the  inner;  sec- 
ondly, of  fissure  extending  through  both 
tables  to  a  greater  or  less  degree  of  length, 
or  of  several  fissures  in  distinct  lines ; 
thirdly,  of  splitting  of  the  internal  table 
without  fracture  of  the  outer  table  ;  and 
fourthly,  of  comminution  of  both  tables 
at  the  place  the  ball  has  struck,  in  such 
small  portions  that  they  lie  loosely  on  the 
dura  mater,  without  pressure  or  much  al- 
teration in  the  general  outline  of  the  cra- 
nial curve.  The  chief  and  only  means 
in  many  cases  of  concluding  that  no 
depression  upon  the  cerebrum  has  taken 
place,  is  the  absence  of  the  usual  symp- 
toms of  compression  ;  for  it  is  well  known 
that  simple  observation  of  the  injury  to 
the  outer  table,  whether  by  sight  or 
touch,  will  by  no  means  necessarily  lead  j 
to  a  knowledge  of  the  amount  of  injury, 
or  change  of  position,  in  the  inner  table. 
All  that  we  have  a  right  to  conclude  is 


that  the  brain  is  not  pressed  upon  to  such 
an  extent  as  to  interrupt  its  functions. 

When  simple  removal  of  a  portion  of 
the  outer  surface  of  the  skull  has  been 
caused  b}'  the  passage  of  the  ball  or  other 
missile,  the  wound  will  occasionally,  but 
very  rarely,  heal  without  any  untoward 
symptom.  When  such  a  wound  termi- 
nates so  favorably,  a  layer  of  the  exposed 
surface  of  bone  usually  exfoliates,  and  the 
granulating  surface  gradually  becomes 
cicatrized.  But  such  injuries  may  be, 
and,  indeed  are,  generally  followed  by  in- 
fiammation  which  extends"  through  the 
diploic  structure,  and  then  not  improb- 
ably abscess  results  between  the  internal 
table  and  dura  mater  ;  and  further  as  a 
consequence  of  vascular  supply  through 
the  diploe  being  stopped,  and  perhaps 
also  partly  from  the  effects  of  the  original 
contusion,  necrosis  of  the  inner  table  itself 
may  follow.  Care  must  be  taken  not  to 
mistake  an  injury  of  this  sort,  when  it  is 
first  presented  to  notice,  for  a  depressed 
fracture  of  both  tables.  This  error  in 
diagnosis  is  not  unlikely  to  happen  when 
the  excavation  or  ploughing  through  the 
diploe  effected  by  the  projectile  is  deep 
and  the  cut  edges  of  the  outer  table  of 
bone  bordering  the  excavation  are  rather 
sharp. 

Fissured  fractures,  when  the  fissures 
extend  through  both  tables  of  the  skull, 
usually  result  from  injuries  by  heavy  pro- 
jectiles. The  passage  of  a  ball  may  frac- 
ture and  very  slightly  depress  a  portion 
of  the  outer  table  of  the  cranium  without 
furrowing  it,  and  then  the  line  of  fracture 
will  very  closely  simulate  fissured  frac- 
ture extending  through  both  tables,  and 
the  diagnosis  between  them  be  excess- 
ively doubtful.  When  fissured  fracture 
exists,  the  distance  to  which  it  may  be 
prolonged  is  often  quite  unindicated  by 
any  physical  signs  or  general  symptoms, 
and  its  extent  is  consequently  very  uncer- 
tain. A  striking  example  of  this  fact  was 
furnished  in  the  instance  of  an  ill-fated 
member  of  our  own  profession.  Assistant- 
Surgeon  Dr.  ,  of  the  Bengal  medi- 
cal service,  was  wounded  at.  L,ucknow  in 
1857,  by  a  fragment  of  shell,  just  as  he 
was  going  under  a  gateway.  The  missile 
struck  him  at  the  back  'of  the  head  and 
inflicted  a  lacerated  wound  near  the  up- 
per part  of  the  occiput.  The  uncon- 
sciousness which  immediately  resulted 
from  the  stroke  of  the  projectile  quickly 
and  completely  disappeared,  and  no 
marked  cerebral  symptoms  followed.  He 
was  able  to  sit  up  in  his  bed,  and  freely 
talked  about  his  own  case  and  the  differ- 
ences of  opinion  among  his  brother  offi- 
cers respecting  it.  It  was  thought  by 
some  that  fracture  existed  ;  but  others, 
from  the  absence  of  symptoms  and  from 
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no  evidence  of  its  being  afforded  from 
examination  by  the  finger  or  probe,  were 
of  opinion  that  there  was  no  fracture. 
The  wound  was  inflicted  just  toward  the 
termination  of  the  siege,  and  a  few  days 

after  its  occurrence  Dr. had  to  he 

removed  with  the  garrison  to  the  Dilcou- 
sha  palace.  This  march  seemed  to  dis- 
turb him  considerably,  and  a  day  or  so 
after  his  arrival  there  he  died  ;  extensive 
fissured  fracture  of  the  cranium  was  then 
discovered.  Such  fissures  may  occur  at 
parts  remote  from  the  spot  directly  in- 
jured. In  the  case  of  a  lieutenant  of  the 
11th  Hussars,  who  was  apparently  slight- 
ly wounded  at  Balaklava  in  the  middle  of 
the  forehead  by  a  piece  of  shell,  a  fissured 
fracture  was  found  after  death  across  the 
base  of  the  skull,  quite  unconnected  with 
the  primary  wound,  and  seemingly  from 
contre-coup.  Death  resulted  from  inflam- 
mation and  suppuration  set  up  near  this 
indirectly  injured  part  after  he  had  left 
the  Crimea. 

Fissured  fracture  of  the  inner  taote, 
without  external  evidence  of  the  fracture, 
is  a  rare  accident,  but  certain  instances 
of  it  have  been  noted.  Such  a  case  oc- 
curred in  the  55th  Regiment  in  the  Crimea. 
The  soldier  had  a  wound  of  the  scalp 
along  the  upper  edge  of  the  right  parietal 
bone.  The  ball  in  passing  had  denuded 
the  bone ;  but  there  was  no  depression, 
nor  appearance  of  fracture.  The  man 
walked  to  camp  from  the  trenches  with- 
out assistance,  and  there  were  no  cere- 
bral symptoms  on  his  arrival  at  hospital. 
Five  days  afterwards  there  was  general 
oedema  of  the  scalp  and  right  side  of  face, 
the  wound  became  unhealthy,  and  slight 
paralysis  of  the  left  side  was  noticed. 


The  next  day  hemiplegia  was  more 
marked,convulsion  and  coma  followed,  and 
he  died  on  the  thirteenth  day  after  the  in- 
jury. Pressure  from  a  large  clot  of  coagu- 
lum,  and  extensive  inflammatory  action, 
were  the  immediate  causes  of  death  ;  but  a 
fissure,  confined  to  the  inner  table,  run- 
ning in  line  with  the  course  of  the  ball, 
was  also  discovered.  A  preparation  of 
the  calvarium  in  this  case  was  presented 
by  Dr.  Cowan,  55th  Regiment,  to  the 
Museum  of  the  Army  Medical  Depart- 
ment, and  is  now  in  the  collection  at  Net- 
ley.  Dr.  Demme  has  recorded  that  he 
saw  four  cases  which  occurred  during  the 
campaign  of  1859,  in  Italy,  in  which  in- 
jury to  the  internal  table  was  discovered 
by  examination  post  mortem,  when  there 
was  no  apparent  injury  to  the  outer  table, 
and  in  one  of  these,  two  inches  square  of 
the  inner  table  had  become  detached. 
Eight  examples  of  this  interesting  variety 
of  cranial  fracture,  which  occurred  dur- 
ing the  late  war  of  the  rebellion  in  the 
United  States,  are  preserved  in  the  Army 
Medical  Museum  at  Washington.  [Twen- 
ty cases  of  fracture  of  the  internal  table 
alone,  are  reported  by  Dr.  Otis.  One  re- 
covered.] One  of  these  was  very  similar 
~to  the  Crimean  case  detailed  above.  There 
were  no  signs  of  cerebral  disturbance  for 
seven  days,  when  symptoms  of  compres- 
sion supervened,  and  death  followed.  A 
fracture  of  the  internal  table  of  the  left 
parietal  bone  was  then  discovered.  The 
dura  mater  had  been  wounded  by  the 
sharp  edge  of  the  fissured  bone,  and  ab- 
scess had  occurred  in  the  left  cerebral 
hemisphere.  The  following  drawings 
(figs.  758,  759)  illustrate  another  case  in 
which  a  fragment  of  the  inner  table  of 


Fig.  758. 


Fig.  759. 
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Exterior  view  of  a  portion  of  frontal  bone  with 
outer  table  contused,  but  not  fractured.1 

the  frontal  bone,  an   inch  and  a  half  in 
length  by  half  an  inch  broad,  was  com- 
pletely detnehed,  without  there  being  any 
fracture  of  the  outer  table. 
In  a  third  case,  the  probability  of  this 

1  Spec.  No.  2313  in  the  United  States  Army 
Medical  Museum.  See  Catalogue  of  the  Sur- 
gical Section,  p.  8. 


Reversed  view  of  the  same  specimen  with  portion  of 
inner  table  fractured  and  completely  detached. 

kind  of  lesion  having  taken  place  was  in- 
ferred during  life,  and  trephining  was 
employed.  In  this  instance  there  was  no 
headache  nor  disturbance  of  the  cerebral 
faculties  for  more  than  a  fortnight  after 
the  wound,  which  appeared  at  first  to  be 
only  a  lesion  of  the  scalp  and  pericranium, 
When  the  trephine  passed  the  outer  table, 
pus  escaped  from  the  diploe,  and  a  fracture 
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of  the  inner  table  was  then  discovered. 
The  patient  died  the  following  morning. 
An  abscess  had  formed  in  the  brain. 

The  cases  where  comminution  has  re- 
sulted from  the  stroke  or  track  of  a  ball 
across  the  skull,  generally  present  less 
grave  symptoms,  and  are  less  dangerous 
as  to  their  results,  than  those  where  a 
single  fissured  fracture,  extending  through 
both  tables,  exists.  The  comparatively 
less  unfavorable  character  of  these  acci- 
dents may  arise  from  the  force  of  the  ball 
happening  to  be  expended  locally  on  the 
part  broken  up  into  fragments,  instead  of 
being  diffused  more  generally  over  the 
cranium,  as  probably  always  happens  in 
the  instance  of  fissured  fracture.  The 
more  open  condition  of  the  wound  may 
also  be  a  source  of  the  comparative  im- 
munity from  fatal  results.  The  small 
loose  fragment's  can  be  removed  ;  and  if, 
what  is  most  important,  the  dura  mater 
be  intact,  the  case,  with  proper  care  to 
prevent  inflammatory  action,  may  not  im- 
probably be  attended  with  a  favorable 
recovery. 

Wounds  complicated  with  fracture,  and 
symptoms  of  depression  on  the  cerebrum 
without  lodgment  of  the  projectile. — These 
gunshot  injuries  are  very  serious,  and  the 
prognosis  must  always  be  unfavorable. 
They  must  not  be  judged  of  by  compari- 
son with  cases  of  fracture  with  depression 
caused  by  such  injuries  as  are  usually 
met  with  in  civil  practice.  Toe  severe 
concussion  of  the  whole  osseous  sphere 
by  the  stroke  of  the  projectile,  the  bruis- 
ing and  injury  to  the  bouy  texture  imme- 
diately surrounding  the  spot  against  which 
it  has  directly  impinged,  as  well  as  the 
contusion  of  the  external  soft  parts,  so 
that  the  wound  cannot  close  by  the  adhe- 
sive process,  constitute  very  important 
differences  between  gunshot  injuries  on 
the  one  side,  and  others  caused  b}r  instru- 
ments impelled  solely  by  muscular  force 
ou  the  other.  And  as  happens  with  the 
external  parts,  so  alsn  the  injury  to 
the  brain  within,  and  its  investments,  is 
proportionably  greater  in  such  injuries 
from  gunshot.  The  experience  of  the 
Crimean  campaign  shows,  that  when  these 
injuries  occurred  in  a  severe  form,  they 
invariably  proved  fatal.  Of  seventy-six 
recorded  cases  treated  in  hospital,  in 
which  depression  of  bone  only  existed, 
without  penetration  or  perforation  of  the 
cerebrum  by  theprojectile,  fifty-five  proved 
fatal.  In  the  twenty-one  survivors,  the 
amount  of  depression  is  stated  in  the 
surgical  history  of  the  campaign  to  have 
been  slight ;  yet  of  these,  twelve  had  to 
be  invalided  out  of  the  service,  and  nine 
only  were  discharged  to  duty.  [In  the 
table,  p.  465,  copied  from  the  Surgical  His- 
tory of  the  War  of  the  Rebellion,  3(31  cases 


of  depressed  fracture  of  the  cranium  are 
reported,  with  a  mortality  of  35.8  per  cent. 
It  is  difficult  to  understand  this  compara- 
tively small  mortality,  when  compared 
with  the  report  of  2911  cases  of  fracture 
without  depression,  with  a  death-rate  of 
04.6  per  cent.] 

With  depression  and  lodgment  of  the  pro- 
jectile, without  or  with  penetration  of  the 
cerebrum. — It  is  obvious,  that  where  a 
small  projectile,  having  power  not  only  to 
fracture  but  also  to  depress  a  portion  of 
the  cranium,  becomes  lodged,  it  will  not 
usually  be  arrested  in  its  progress  at  the 
opening  it  has  made,  but  more  frequently 
will  pass  on  to  a  greater  or  less  depth  be- 
yond it.  It  is,  however,  sometimes  stop- 
ped at  the  seat  of  fracture.  It  may  then 
be  found  to  be  entire,  though  flattened 
by  the  effects  of  the  opposition  it  has  met 
with  from  the  strong  and  arched  cranium, 
and  by  its  violent  collision  with  the  frag- 
ments of  the  bone  it  has  broken,  and 
among  which  it  is  caught  and  retained  ; 
but  more  often  it  is  found  to  have  been  held 
back  by  other  causes  beside  the  simple  in- 
fluence of  the  resistance  it  has  met  with  in 
causing  the  injury,  and  to  be  partially  or 
wholly  divided.  The  generally  rounded 
form  of  the  cranium  causes  it  to  be  pene- 
trated by  small  projectiles  only  compara- 
tively rarely  in' a  line  directly  perpendicu- 
lar to  the  part  struck.  Usually  the  pro- 
jectile and  the  cranial  surface  come  into 
collision  "with  each  other  obliquely, 
at  angles  varying,  however,  greatly  in 
their  degrees  of  acuteness.  Hence  it 
happens,  Avhen  a  missile  striking  the  head 
slantingly  has  had  momentum  enough  to 
fracture,  and  to  drive  in,  to  a  certain  ex- 
tent, the  part  of  the  cranium  with  which 
it  is  first  carried  into  contact,  its  line  of 
flight  becomes  deflected  by  the  resistance 
it  has  met  with  into  a  still  more  acute 
angle  with  the  curve  of  the  cranium,  after 
which,  proceeding  from  a  somewhat  deep- 
er level,  its  onward  movement  carries  it 
against  the  jagged  margin  of  the  fixed 
portion  of  bone  forming  the  upper  bound- 
ary of  the  aperture  at  the  seat  of  frac- 
ture. When  this  happens,  the  ball  either 
becomes  deeply  grooved  and  retained,  im- 
paled, as  it  were  ;  or  a  large  part  of  it  is 
retained,  while  a  small  portion  is  sepa- 
rated and  carried  onward  :  or  it  is  com- 
pletely divided  into  two  parts  by  the  sharp 
and  hard  edge  of  the  broken  bone.  In 
this  last  event,  the  upper  half  of  the  ball 
may  escape  altogether,,  or  be  caught  be- 
tween the  scalp  and  outer  surface  of  the 
cranium ;  the  inner  half,  in  like  manner, 
may  lodge  between  the  under  surface  of 
the  cranium  and  dura  mater,  or,  piercing 
the  dura  mater,  may  lodge  in  the  cere- 
brum. Every  campaign  furnishes  a  series 
of  examples  of  these  accidents. 
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Figures  760  and  761  -will  serve  to 
illustrate  one  of  these  accidents,  which 
occurred  in  the  writer's  practice.  The 
case  presents  several  features  of  interest. 
The  patient,  a  young  soldier,  was  brought 
up  from  the  trenches  before  Sebastopol  in 
a  state  of  coma.  He  had  been  struck  on 
the  head  by  a  bullet.     There  was  fissured 

Fig.  760. 


External  vow  of  a  segment  of  a  parietal  1)0110  with  depressed 
fracture,  a.  Portion  of  bone  removed  by  trephine,  b.  Half  of  the 
rifle-bull  found  in  the  cerebrum.1 


Interior  view  of  the  same  preparation,  a.  Portion  of  bone  removed 
by  trephine.  &.  Half  of  the  rifle-ball  found  in  the  cerebrum,  c. 
Splintering  of  internal  table  extending  to  the  situation  of  the  longi- 
tudinal sinus.1 


fracture  and  slight  depression,  but  no  hole 
in  the  skull.  Trephining  was  immedi- 
ately performed,  without  any  relief  of 
symptoms  following,  and  the  patient  died 


1   Spec.   No.   2SS3 
Museum  at  Notley. 


in    the   Army  Medical 


on  the  same  day.  At  the  post-mortem 
inspection,  half  the  ride-bullet  which  had 
inflicted  the  injury  was  found  in  the  brain, 
just  above  the  orbital  plate  of  the  frontal 
bone  on  the  same  side.  The  divided  sur- 
face of  the  bullet  presented  as  smooth  a 
surface  as  if  it  had  been  cut  by  a  sharp 
knife.  In  this  instance  there  was  no  evi- 
dence during  life  of  a  foreign 
body  having  penetrated  the 
skull ;  as  soon  as  one  half  of 
the  bullet  had  entered,  the 
door  through  which  it  had 
forced  admittance  .  became 
closed  ;  the  other  half  of  the 
bullet  escaped  altogether. 
Did  the  depressed  portion  of 
bone  spring  up  and  close  the 
opening  of  entrance  by  its 
own  resilience,  or  was  this 
closure  aided  by  the  resistance 
and  counter-movement  of  the 
brain  from  within  ? 

The  usual  result,  however, 
when  a  depressed  fracture  is 
caused  by  a  rifle-bullet  at  or- 
dinary speed,  is  that  the  whole 
of  the  projectile  together  with 
splinters  of  bone  are  carried 
through  the  membranes  into 
the  cerebral  mass.  Sometimes 
a  ball,  if  not  making  its  exit 
by  a  second  opening  in  the 
cranium,  will  lodge  at  the 
point  of  the  cerebral  substance 
opposite  to  that  of  its  place  of 
entrance,  but  the  course  a  pro- 
jectile may  follow  within  the 
cranium  under  such  circum- 
stances is  altogether  uncer- 
tain. The  instance  of  a  bul- 
let passing  into  the  cranium, 
through  the  cerebrum,  and 
escaping  by  a  counter-open- 
ing, only  occurs  when  the  pro- 
jectile has  struck  at  full  speed 
and  with  immense  force.  It 
is  almost  needless  to  say  that 
any  wound  of  the  cranium  in 
which  a  projectile  has  effected 
a  lodgment  in  the  substance  of 
the  cerebrum,  however  near  it 
may  be  to  the  surface,  pos- 
sesses characters  of  the  utmost 
fatality.  Of  eighty-six  cases 
in  which  either  penetration  or 
perforation  of  the  cranium 
occurred  in  the  Crimea,  all 
died. 
[Reference  to  table  on  page 
46.5,  shows  a  greater  fatality  attending 
cases  of  penetration,  than  of  perforation  of 
the  cranium.  The  ratio  of  mortality  in 
penetrating  fractures  being  85.5  percent.  ; 
in  perforating  fractures  80  per  cent.] 

Rare   instances   have    occurred   where 
balls  have  lodged  in  the  cerebrum,  with- 
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out  giving  rise  to  serious  symptoms  of 
danger  for  a  lung  time,  touch  exceptional 
cases  might  lead  to  throwing  surgeons  off 
their  guard  in  making  a  prognosis,  from 
supposition  that  the  ball  by  some  accident 
had  not  lodged.  The  ease  of  a  soldier 
wounded  in  Canada  by  a  ball  in  the  pos- 
terior part  of  the  side  of  the  head  is 
mentioned  by  Mr.  Guthrie.  The  wound 
healed,  and  the  man  returned  to  duty  ;  a 
year  afterwards  he  got  drunk,  and  died 
suddenly.  The  ball  was  found  in  a  sac, 
lying  in  the  corpus  callosum.  Another 
soldier  wounded  at  Waterloo  had  a  simi- 
lar recovery,  and  also  died  after  intoxica- 
tion. The  ball  was  found  deeply  lodged 
in  a  cyst  in  the  posterior  part  of  the  brain. 
In  the  Museum  at  Netley  there  is  part  of 
a  cranium  which  was  perforated  by  a 
musket-ball,  also  at  Waterloo.  The  his- 
tory states  that  the  bullet  penetrated  and 
lodged,  but  that  the  patient  became  con- 
valescent. "He  was  attacked  with  apo- 
plexy fifteen  weeks  after  the  wound,  and 
died.  The  ball  was  found  loose  in  the 
lateral  ventricle,  having  shifted  from  its 
original  position."  What  the  latter  posi- 
tion was,  is  not  recorded.  An  artillery 
soldier  was  wounded  in  the  Crimea  by  a 
ride-ball,  which  entered  near  the  inner 
angle  of  the  left  superciliary  ridge.  The 
wound  progressed  without  a  bad  symptom, 
until  a  month  afterwards,  when  coma 
came  on,  and  death  shortly  followed.  The 
ball  was  found  in  a  sac,  in  which  pus  also 
was  contained,  at  the  base  of  the  left  an- 
terior lobe  of  the  brain. 

In  the  year  1861  the  writer  attended  an 
officer  whose  history  left  little  doubt  that 
he  was  then  suffering  from  the  effects  of  a 
musket-ball  lodged  in  the  brain.  He  had 
received  his  wound  before  Delhi,  in  Sep- 
tember, 1857.  The  medical  officers  who 
attended  him  immediately  after  the  in- 
jury, reported  that  a  bullet  had  made  an 
opening  through  the  posterior  and  inferior 
portiou  of  the  left  parietal  bone,  that  the 
dura  mater  was  penetrated,'  that  brain 
substance  had  been  forced  out  at  the 
opening  in  the  cranium,  and  that  the  ball 
had  passed  out  of  sight  and  was  probably 
lodged  deeply.  The  nature  of  the  open- 
ing, which  was  covered  over  by  fibrous 
investment  and  the  scalp  at  the  time  I 
examined  it,  indicated  the  direct  passage 
of  the  projectile  ;  for  it  was  regular,  nearly 
circular  in  shape,  and  the  edges  of  the 
bone  around  could  be  felt  to  be  even  and 
straight — not  shelving  as  happens  in  a 
fracture  from  a  ball  striking  obliquely. 
The  opening  was  depressed  when  the 
brain  was  in  ordinary  action  ;  but,  under 
excitement,  or  on  stooping,  the  depression 
became  filled  up  by  the  brain  from  below. 
The  symptoms  at  this  time,  three  years 
and  a  half  after  the  wound  had  been  re- 
ceived, were  :  imperfect  memory  ;  imper- 
vol.  in.— 31 


ftct  power  of  vision,  not  to  an  extent  to 
incapacitate  him  for  ordinary  work,  but 
chietiy  noticed  on  continued  visual  exer- 
tion, such  as  on  trying  to  read  much  ; 
occasional  headache  and  dizziness ;  neu- 
ralgic pain  about  the  muscles  of  the  back 
of  the  neck  ;  partial  loss  of  sensation  and 
of  voluntary  power  in  the  arm  and  fingers 
on  the  side  opposite  to  that  of  the  wound, 
the  right ;  and  inability  for  any  exertion 
or  excitement  leading  to  determination  of 
blood  to  the  head.  This  officer  was,  of 
course,  unfit  to  serve  in  a  hot  climate,  or 
to  undertake  any  such  active  exertion  as 
would  be  necessary  in  a  campaign,  but  by 
living  in  the  most  abstemious  manner,  and 
by  strict  regimen,  he  was  enabled  to  dis- 
charge certain  home  military  duties  until 
the  year  1868.  During  the  unusually  hot 
summer  of  that  year,  a  state  of  stupor 
came  on,  and  gradually  increased  until  he 
died.  No  post-mortem  inspection  was 
permitted. 

Treatment. — One  of  the  first  lessons  to 
learn  as  regards  the  treatment  of  a  gun- 
shot wound  of  the  head  is  the  proprietj-  of 
abstaining  from  surgical  interference  when 
the  case  is  first  brought  to  the  surgeon. 
When  a  soldier  is  rendered  insensible  by 
a  severe  injury  to  the  head,  the  patient 
presents  an  appearance  so  nearly  allied  to 
that  of  approaching  death,  that  an  in- 
stinctive desire  to  do  something  with  a 
view  to  arrest  a  fatal  termination  seizes 
upon  those  in  whose  charge  the  patient  is 
placed.  One  may  choose  to  administer 
Stimulants,  another  to  bleed,  and  each,  if 
his  treatment  be  carried  into  effect,  may 
cause  irreparable  mischief  to  the  wounded 
man. 

All  that  the  surgeon  stationed  at  a  first 
line  of  surgical  assistance  need  do,  when 
a  soldier  unconscious  from  such  an  injury 
is  brought  before  him,  is  to  ascertain  that 
the  chest  and  throat  are  rendered  free 
from  all  constriction  by  his  uniform,  so 
that  the  centre  of  circulation,  and  the 
respiratory  apparatus,  may  have  the  fullest 
opportunity  of  recovering  from  the  shock 
to  which  they  have  been  subjected  ;  to 
warn  the  bearers  that  the  patient  is  to  be 
kept  strictly  in  the  horizontal  position 
throughout  the  transportation  to  hospital, 
and  to  be  carried  with  as  little  shaking  as 
possible  ;  to  put  them  on  their  guard  as  to 
the  not  improbable  occurrence  of  vomit- 
ing ;  and  to  order  the  man's  great-coat  to 
be  thrown  over  the  lower  extremities  to 
keep  up  warmth  and  circulation  in  them 
as  far  as  practicable.  The  man's  knap- 
sack, if  he  was  carrying  one,  should  not 
in  this  case  be  put  under  his  head  :  the 
object  is  to  keep  the  head  level,  so  that 
the  blood  may  flow  to  and  from  the  brain 
with  the  least  difficulty  while  the  circula- 
tion is  enfeebled.  If  a  vessel  of  the  scalp 
be  bleeding,  a  small  pad  of  lint  and  pres- 
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sure  against  the  skull  by  means  of  a  band- 
age will  generally  suffice  to  stop  it ;  not 
always,  however,  for  it  has  happened  to 
the  writer  not  to  be  able  to  arrest  the 
bleeding  of  a  divided  artery  hanging  patu- 
lous from  among  the  torn  and  contused 
tissues,  neither  by  pressure,  nor  by  tor- 
sion, nor  exposure  to  cold,  and  a  ligature 
has  had  to  be  placed  on  both  divided 
ends. 

When  the  patient  has  reached  the  field 
hospital,  the  horizontal  position  being 
still  maintained,  an  attendant  should 
shave  the  hair  from  the  head  around  the 
seat  of  injury,  so  that  a  careful  examina- 
tion may  be  made  by  the  surgeon.  As  in 
all  other  gunshot  wounds,  the  examina- 
tion should  be  made  as  early  as  possible, 
and  as  soon  as  the  surgeon  has  satisfied 
himself  as  to  the  nature  of  the  wound,  the 
patient  should  be  kept  quiet,  that  he  may 
gradually  recover  from  the  state  of  con- 
cussion and  collapse,  in  which  he  will  still 
probably  be  found  at  the  time  of  his  ajj;ival 
at  the  hospital. 

[When  the  depression  of  the  powers  of 
life  is  great,  and  there  is  danger  of  death 
from  shock,  as  frequently  is  the  case  after 
such  injuries,  the  head  should  be  slightly 
elevated,  warmth  applied  to  the  body, 
and  some  diffusible  stimulant  cautiously 
administered  ;  by  the  mouth  if  the  patient 
can  swallow,  if  not,  by  the  rectum,  or 
hypodermically.  Ammonia  or  brandy  or 
wine  may  be  given,  the  first  being  less 
permanent  in  its  effects  and  probably  pre- 
ferable on  this  account.  The  surgeon 
should  keep  in  view  the  fact,  however, 
that  the  reaction  is  generally  in  propor- 
tion to  the  depression,  and  inflammation 
and  its  effects  are  sure  to  follow  ;  and  as 
soon  as  the  danger  from  collapse  passes 
off,  the  head  should  be  farther  elevated, 
and  the '  warmth  and  stimulants  with- 
drawn. Laceration  of  the  brain  may  also 
be  present,  and  injudicious  stimulation 
encourages  internal  hemorrhage.] 

It  will  be  convenient  to  consider  the 
treatment  to  be  adopted  in  each  of  the 
varieties  into  which  these  wounds  have 
been  classified. 

Wounds  without  fracture  of  bone. — Sup- 
posing that  the  effects  of  contusion  of  the 
scalp  are  alone  exhibited,  the  application 
of  cold  water-dressing,  cold  affusion,  or  ice 
bladders,  if  they  can  be  obtained,  to  the 
head,  is  the  only  local  treatment  required. 
Whatever  may  be  the  extent  of  ecchy- 
mosis,  and  whatever  its  form,  whether  it 
be  beneath  the  tendon  of  the  occipito- 
frontalis  muscle  or  diffused  beneath  the 
skin,  the  swelling  should  on  no  account 
be  incised  ;  an  opening  will  take  away  all 
chance  of  the  effused  blood  being  absorbed. 
If  the  effusion  be  extensive,  suppuration  is 
not  unlikely  to  occur  under  any  circum- 
stances, and  then  opening  is  unavoidable, 


but  every  effort  shonld  be  made  to  prevent 
it  at  the  onset.  It  is  occasionally  recom- 
mended by  Continental  surgeons  to  make 
strong  pressure  upon  the  protuberances 
caused  under  such  circumstances,  with  a 
view  to  cause  the  dispersion  of  the  blood 
in  the  cells  of  the  neighboring  areolar  tis- 
sue. A  piece  of  thin  metal,  placed  in  a 
compress,  the  pressure  being  maintained 
by  a  tight  bandage,  is  the  plan  sometimes 
adopted  for  the  purpose.  But  considering 
the  situation  of  the  injury,  this  mode  of 
treatment  appears  to  be  neither  so  scien- 
tific nor  likely  to  be  so  generally  useful,  as 
moderate  pressure  with  appropriate  cool- 
ing remedies.  The  thick  and  voluminous 
bandaging  occasionally  placed  around  a 
patient's  head,  with  the  intention  per- 
haps of  keeping  the  wet  lint  which  has 
been  applied  to  the  injured  part  in  its 
place,  is  also  very  objectionable,  because 
it  tends  rather  to  promote  than  to  prevent 
suppuration.  Such  restraining  bandages 
should  always  be  of  the  simplest  and 
lightest  character.  Nothing  can  be  bet- 
ter for  the  purpose  than  the  six-tailed 
head  bandage,  especially  when  it  is  made 
of  fenestrated  linen  to  ensure  additional 
coolness. 

The  general  treatment  should  be  all 
directed  to  limiting  the  amount  of  reac- 
tion, and  preventing  inflammatory  action 
among  the  important  structures  in  the 
immediate  neighborhood  of  the  seat  of 
injury.  This  applies  to  the  general  treat- 
ment of  every  wound  of  the  head,  how- 
ever trivial  and  however  severe  ;  and  most 
especially  in  cases  where  the  injury  has 
been  caused  by  the  stroke  of  a  direct  pro- 
jectile. An  active  purgative  should  be 
administered.  The  utmost  abstemious- 
ness as  regards  diet  and  drinks  should  be 
enjoined.  In  no  injuries  is  the  import- 
ance of  abstinence  rendered  so  manifest 
by  the  ill  consequences  of  its  neglect,  as 
in  injuries  of  the  head.  Excitement  and 
disturbance  of  all  kinds  should  be  avoided. 
If  the  injury  be  apparently  a  slight  one, 
the  surgeon  may  find  it  very  difficult  to 
enforce  the  regimen  here  indicated  ;  but, 
for  some  days  at  least,  however  urgent 
may  be  the  appeals  of  the  patient,  he 
should  by  no  means  give  his  consent  to 
the  rules  laid  down  being  infringed.  Ap- 
parently slight  as  the  injuiw  may  be,  a 
slight  excess  may  quickly  convert  it  into 
a  serious  one. 

The  same  treatment,  local  and  general, 
is  applicable  to  cases  in  which  the  only 
difference  is  the  existence  of  an  open 
wound.  When  caused  by  small  projec- 
tiles, these  scalp  wounds  are  usually  fur- 
rowed wounds,  scooped  out,  as  it  were, 
their  whole  length  ;  but  sometimes  the 
bullet,  after  entering  the  scalp,  travels 
along  some  distance  between  it  and  the 
cranium,  and  makes  a  tunnel-like  passage 
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between  the  two  structures  before  effect- 
ing its  exit.  lu  this  latter  case,  in  ad- 
dition to  the  other  treatment,  occasional 
syringing  the  passage  beneath  the  scalp 
with  "tepid  water  is  useful.  It  carries 
away  sloughs  or  discharges,  and  often  re- 
moves small  hairs  which  have  been  driven 
in  by  the  projectile  and  act  as  sources  of 
irritation  in  the  wound. 

Wounds,  with  fracture,  without  marked 
depression. — There  should  be  no  difference 
in  the  early  treatment,  even  if  below  the 
contused  scalp,  or  if  more  obviously 
through  an  open  wound,  there  be  distin- 
guished a  fracture  of  bone.  The  rules  for 
preventing  all  disturbance,  both  bodily 
and  mental,  will  be  more  imperatively 
necessary  than  in  the  previous  cases,  on 
account  of  the  greater  amount  of  injury 
which  has  been  manifestly  effected,  with 
the  closer  contiguity  and  more  direct  con- 
nection of  the  injured  parts  with  the 
brain ;  but  no  operative  interference 
should  be  resorted  to.  There  are  rea- 
sonable grounds  for  hopes,  deduced  from 
experience,  that,  notwithstanding  a  frac- 
ture may  exist,  recovery  may  ensue  with- 
out any  surgical  interference  being  had 
recourse  to  beyond  the  local  treatment 
already  described.  Prudence  dictates  that 
with  this  simple  treatment  the  patient 
should  be  very  carefully  watched,  so  that 
symptoms  of  compression  may  be  noted 
at  their  earliest  onset.  In  a  case  of  this 
order  intracranial  extravasations  from 
lesions  of  bloodvessels  may  occur  sud- 
denly, or,  if  the  reaction  be  excessive, 
inflammation  may  rapidly  be  induced, 
and  then  the  necessity  of  further  surgical 
interference  will  have  to  be  considered 
without  delay. 

Wounds,  with  fracture,  and  marked  de- 
pression.— The  treatment  of  these  wounds, 
in  which  there  is  not  only  a. compound 
fracture,  but  the  broken  bone  is  depressed 
upon  the  encephalon,  requires  more  par- 
ticular consideration.  It  involves  the 
question  of  the  propriety  of  trephining  in 
any  gunshot  wound,  for  if  the  operation 
is  to  be  performed  at  all,  it  must  be  most 
called  for  in  those  cases  where  depression 
of  bone  is  obvious,  and  the  usual  effects 
of  compression  upon  the  brain  are  equally 
manifest  from  its  influence  on  the  whole 
frame  of  the  patient. 

The  importance  of  the  question  makes 
it  advisable  to  take  a  brief  survey  of  prev- 
ious opinions  concerning  this  operation, 
and  of  the  results  of  the  experience  re- 
cently gained  respecting  it. 

Formerly,  a  gunshot  wound  of  the  head 
was  supposed  to  be  in  itself  a  sufficient 
indication  for  the  use  of  the  trephine  ;  in- 
deed, even  where  no  fracture  was  caused, 
an  opening  was  recommended  not  many 
years  ago  by  some  surgeons  to  be  made 
in  the  cranium,  to  meet  symptoms  which 


might  be  expected  to  result  after  such  an 
injury  as  a  severe  contusion  from  a  mus- 
ket-ball. Such  preventive  trephining  has 
been  proved  to  be  useless,  as  well  as  dan- 
gerous, and  is  universally  acknowledged 
not  to  be  an  admissible  operation.  The 
majority  of  English  military  surgeons 
after  the  period  of  the  Peninsular  war 
limited  the  use  of  the  trephine  to  cases 
where  one  of  the  three  following  con- 
ditions was  supposed  to  exist :  first,  where 
depressed  bone  was  causing  interruption 
of  cerebral  function  ;  second,  where  frac- 
tured bone  had  penetrated  the  cerebral 
substance  ;  and  third,  where  an  abscess 
had  formed  within  reach,  and  was  capa- 
ble of  evacuation.  The  tendency  of  the 
most  recent  experience  in  Europe,  i.  e., 
within  the  last  fourteen  or  fifteen  years, 
has  been  to  confine  the  practice  of  tre- 
phining within  still  narrower  limits  than 
those  just  mentioned,  particularly  as  re- 
gards the  first  class  of  cases,  in  which  the 
interruption  of  cerebral  function  appears 
to  be  caused  by  the  pressure  of  depressed 
bone  ;  and  when  the  very  great  difficulty 
of  making  accurate  diagnosis  in  these 
cases  is  considered — whether  as  to  the 
distinguishing  signs  of  compression  ;  the 
precise  seat  of  its  cause,  if  the  compres- 
sion exist ;  the  space  over  which  this 
cause,  when  ascertained,  may  extend  ;  its 
persistent  or  temporary  character ;  the 
impossibility  of  estimating  the  amount  of 
injury  done  to  the  internal  table  by  a 
musket-ball  from  the  external  characters 
of  the  fracture  ;  complications  as  regards 
deeper  injury  in  the  cerebrum  ;  and  cer- 
tain dangers  connected  with  the  opera- 
tion itself,— it  hardly  seems  to  be  a  matter 
of  wonder  that  this  tendency  should  ex- 
ist. Besides,  the  numerous  cases  which 
have  now  been  noted  where  bone  has  evi- 
dently been  depressed,  but  the  brain  has 
accommodated  itself  to  the  pressure 
without  serious  disability  being  caused, 
or  where  compression  from  effusion  has 
been  removed  by  absorption  under  proper 
constitutional  treatment,  are  further 
causes  of  hesitation  in  respect  to  trephin- 
ing. In  the  Surgical  Report  of  the  Cri- 
mean Campaign,  it  is  stated  that  the  tre- 
phine was  successfully  applied  in  only  four 
cases  during  the  whole  war.  There  were 
three  other  cases  of  recovery  after  eleva- 
tion of  depressed  bone,  in  two  of  these 
the  fragments  being  raised  by  an  elevator, 
in  the  remaining  one  by  the  aid  of  Hey's 
saw.  Out  of  these  seven  cases  the  dura 
mater  was  known  to  have  been  uninjured 
in  four  ;  in  one  it  was  torn  and  a  portion 
of  brain  protruded  ;  in  the  other  two  its 
condition  was  not  recorded.  In  not  one 
of  these  cases,  as  far  as  known,  did  the 
injury  follow  such  a  violent  cause  as  the 
stroke  of  a  rifle-ball.  Eive  were  caused 
by  fragments  of  shell,  one  by  the  explo- 
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si  on  of  a  magazine  ;  the  cause  of  the 
seventh  injury  is  not  stated.  When  to 
the  risks  already  mentioned  above,  the 
fact  is  added  that  but  seven  survivals 
occurred  after  forcible  elevation  of  de- 
pressed fractured  bone,  four  of  them  only 
by  trephining,  in  the  British  army  during 
the  whole  Crimean  campaign  ;  that  these 
took  place  after  injuries  from  projectiles 
of  comparatively  low  force  and  velocity  ; 
and  that  in  the  majority  of  the  cases  the 
dura  mater  had  not  been  penetrated  ;  the 
limited  value  of  trephining  in  gunshot 
wounds  of  the  cranium  seems  to  be 
strongly  borne  out  by  the  experience  of 
that  war.  In  the  French  report,  by  Dr. 
Scrive,  it  is  stated  that  trephining^  was, 
for  the  most  part,  fatal  in  its  results  in  the 
French  army.  In  siege-operations,  the 
experience  as  regards  wounds  of  the  head 
is  always  very  extensive,  the  lower  parts 
of  the  body  being  so  much  more  protected 
in  the  trenches.  According  to  Dr.  Scrive's 
returns,  one  of  every  three  men  killed  in 
the  trenches  before  Sebastopol,  and  one  in 
every  3.4  wounded,  was  injured  in  this 
region.  In  the  English  returns,  wounds  of 
the  head  and  face  in  the  men  are  shown 
as  19.3  per  cent ;  in  the  officers,  as  15  per 
cent. ;  but  this  is  of  the  total  wounded  in 
the  field  as  well  as  in  the  trenches. 

The  experienced  German  surgeon,  Dr. 
Stromeyer,  who  in  the  early  part  of  his 
professional  career  advocated  trephining 
in  complicated  fractures  of  the  skull, 
states  in  his  Principles  of  Military  Sur- 
gery, that  he  has  been  led  to  abandon  the 
practice.  He  has  recorded  that  after  the 
battle  of  Kolding,  in  Schleswig,  in  1849, 
there  were  eight  gunshot  fractures  of  the 
skull,  with  depression,  and  more  or  less 
cerebral  symptoms.  In  all  these,  with 
one  exception,  the  detachment  of  the 
fractures  was  left  to  nature,  and  all  recov- 
ered. The  exception  was  that  of  one 
patient,  from  whom  some  fragments  were 
removed  on  the  seventh  day,  and  he  was 
placed  in  such  considerable  danger  by  the 
treatment,  that  Dr.  Stromeyer  resolved 
never  to  adopt  it  again.  In  the  following 
year  in  Schleswig,  two  young  surgeons 
came  under  Dr.  Stromeyer's  care  with 
gunshot  wounds  of  the  head,  accompa- 
nied by  deep  depression  ;  .they  were  both 
treated  without  trephining,  and  both  re- 
covered. Throughout  the  three  campaigns 
of  the  Schleswig-Holstein  war,  Dr.  Stro- 
meyer records  that  there  was  only  one  case 
of  trephining  which  gave  a  favorable  result. 
Of  eight  cases  of  fracture  of  the  cranium, 
with  displacement  of  both  tables,  recorded 
by  Dr.  Williamson,  among  men  who  were 
wounded  during  the  Sepoy  mutiny  in 
India  and  who  subsequently  arrived  at 
Chatham,  none  had  been  trephined.  In 
all  these  there  was  a  depressed  cicatrix, 
the  wound  having  contracted  and  become 


closed  by  a  strong  fibrous  investment.  In 
one  case — a  wound  by  a  musket-ball  in 
the  centre  of  the  forehead — the  ball  was 
supposed  to  be  still  lodged  within  the 
skull.  No  soldier  reached  Chatham  from 
India  on  whom  the  operation  of  trephin- 
ing had  been  performed.  We  are  not  yet 
aware  of  the  total  experience  in  regard 
to  the  practice  of  trephining  during"  the 
Italian  campaign  of  1859,  or  in  the  Ger- 
man war  of  I860.  It  appears  that  in  the 
former  war  the  results  of  the  observations 
in  the  Crimea  by  the  French  and  Sardi- 
nian surgeons,  and  the  latest  German 
experience,  led  to  the  operation  being 
very  rarely  resorted  to  in  any  one  of  the 
three  armies  engaged.  But  the  experience 
gained  during  the  late  war  in  the  United 
States,  so  far  as  it  has  been  published,  has 
a  tendency  to  unsettle  our  notions  on  the 
subject  again.  The  Surgeon-General's 
circular  issued  in  1865,  containing  Reports 
on  the  Extent  and  Nature  of  the  mate- 
rials available  for  the  preparation  of  a 
Medical  and  Surgical  History  of  the  Re- 
bellion, states  that  out  of  107  terminated 
cases  in  which  the  operation  of  trephin- 
ing was  employed,  sixty  died  and  forty- 
seven  recovered  ;  a  ratio  of  nearly  forty- 
four  per  cent,  of  recoveries.  In  114  cases 
fragments  of  bone  or  of  foreign  substances 
were  removed  by  the  elevator  or  forceps, 
and  of  these  sixty-one  died  and  fifty-three 
recovered — a  ratio  of  more  than  forty-six 
per  cent,  of  recoveries.  But  the  report 
further  states  that  "  the  data  are  not  suf- 
ficiently complete  to  admit  of  fair  com- 
parative analysis  ;  still  it  is  difficult  to 
avoid  the  impression  that  a  larger  meas- 
ure of  success  has  attended  this  operation 
in  the  late  war  than  the  previous  experi- 
ence of  military  surgeons  would  have  led 
us  to  anticipate. "  It  is  evident  before  con- 
clusions can  be  drawn  from  the  American 
statistics  that  the  nature  of  the  cases  in 
which  the  trephine  was  employed  should 
be  known,— in  how  many  the  dura  mater 
was  opened,  and  in  how  many  not, — and 
other  such  circumstances  affecting  the 
results  of  gunshot  wounds  of  the  head. 
In  European  military  practice  the  expe- 
rience of  recent  years  would  cause  the 
trephine  to  be  employed  only  in  cases 
which  were  otherwise  hopeless  ;  perhaps 
the  American  surgeons  may  have  applied 
it  with  less  hesitation  in  ordinary  cases  of 
depressed  fracture.  At  any  rate,  as  the 
report  itself  indicates,  deductions  regard- 
ing the  effect  of  this  treatment  in  the 
United  States  must  be  withheld  until  all 
the  experience  has  been  gathered  to- 
gether, and  the  medical  and  surgical  his- 
tory, which  is  still  in  progress,  of  the 
whole  war,  is  complete. 

[The  following  table  is  taken  from  the 
Surgical  History  of  the  War  of  the  Rebel- 
lion, vol.  i.,  p.  309  : — 
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Table  of  the  Besults  of  Nine  Hundred  Cases  of  Injuries  of  the  Skull  in  which 
operations  were  performed. 


Operations. 

Cases. 

Re?ov-   Deaths, 
enes.    1 

Undeter- 
mined. 

Ratio  of 
mortality. 

Remarks. 

Extraction  of  missiles      .     . 

Removal  of  bone  splinters  or 

elevation  of  depressed  bone 

Formal  trepanning     .     .     . 

Operations  for  hernia  cerebri 

175 
33 

454 
220 

29 

89 
21 

275 
95 

7 

83 
12 

176 

124 

22 

3 

3 
1 

48.3 
36.3 

39. 
56.6 

75.8 

The  missiles  extracted 
from     beneath    the 
scalp   or  soft  parts 
are  not  reckoned  in 
this  table. 

The  results  above  recorded  are  very 
different  from  the  reports  of  English, 
French,  and  German  writers  on  this 
subject,  and  while,  as  Dr.  Otis  states,  the 
exact  extent  of  injury  in  every  case  is  not 
known,  the  statistics  go  far  to  prove  the 
very  great  advantage  of  operative  inter- 
ference in  a  large  proportion  of  cases  of 
gunshot  fractures  of  the  head.  The  differ- 
ence in  the  experience  of  American  sur- 
geons and  military  surgeons  abroad  may 
be  due  partly  to  the  fact  stated  by  Prof. 
Longmore,  that  the  former  did  not  re- 
strict the  application  of  the  trephine  to 
otherwise  hopeless  cases,  and  to  some  ex- 
tent it  may  be  explained  by  the  difference 
in  the  effect  of  the  old  round-ball  and  the 
modern  sharp,  heavy  minie-bullet.  "With 
American  surgeons.,  especially  those 
engaged  in  the  late  war  between  the 
States,  there  is  a  disposition  to  employ 
the  trephine  more  frequently  than  they 
formerly  did,  and  to  ascribe  the  mortality 
attending  its  use,  rather  to  the  original 
injury  and  its  effects  upon  the  contents  of 
the  cranium,  than  to  the  simple  opera- 
tion of  trephining.  "When  the  fracture  is 
not  attended  by  a  wound  in  the  scalp  and 
the  bone  is  only  slightly  depressed,  and 
no  urgent  cerebral  symptoms  are  present, 
such  means  as  favor  cerebral  accom- 
modation and  prevent  in'tra-cranial  in- 
flammation, should  alone  be  employed ; 
but  when  the  bone  is  depressed  and  com- 
minuted, or  the  seat  of  fracture  exposed 
by  a  wound  in  the  soft  parts,  or  symptoms 
of  compression  present,  and  intra-cranial 
inflammation  apprehended,  operative  in- 
terference is  demanded. 

In  a  very  valuable  paper,  published  by 
Dr.  S.  W.  G-ross  in  the  American  Journal 
of  Medical  Sciences,  1867,  a  comparison 
is  made  in  the  treatment  of  gunshot 
wounds  of  the  skull,  between  the  results 
obtained  by  trephining  and  by  the  ex- 
pectant plan.  In  160  cases,  where  the 
trephine  was  employed,  97  or  60.62  per 
cent,  perished,  and  'in  573  serious  cases 
treated  by  expectancy,  426  or  74.34  per 
cent.  died.  In  126  cases  where  fragments 
of  bone  were  elevated  or  extracted,  or 
foreign  bodies  removed  with  the  elevator, 
forceps,  or  Hey's  saw,  70  or  55.55  per  cent, 
were  fatal.     Comparing  these  statistics, 


we  find  in  favor  of  the  last  mentioned 
plan  over  the  operation  of  trephining,  5.07 
per  cent,  of  recoveries.  After  all  opera- 
tions of  every  kind  the  rate  of  recovery 
was  41.61  per  cent.  After  the  conserva- 
tive or  expectant  plan  only  25.26  per 
cent,  lived,  making  in  favor  of  operative 
interference  16.35  per  cent,  of  recoveries. 
The  above  were  cases  occurring  in  army 
practice.  In  private  and  hospital  prac- 
tice, in  this  country  and  abroad,  Dr. 
Gross  collected  the  records  of  252  cases  of 
trephining,  and  found  the  mortality  133 
or  52.77  per  cent.  ;  the  death-rate  being 
less  than  that  of  army  practice  by  7.85 
per  cent. 

"When  an  operation  is  necessary  in 
cases  of  gunshot  fracture  of  the  cranium, 
the  earlier  it  is  done  the  better.  Pre- 
ventive, rather  than  curative  trephining 
should  be  the  rule.  Prof.  "W.  T.  Briggs, 
in  Transactions  of  the  American  Medical 
Association,  vol.  xxxi.,  p.  769,  says: 
"  Sedillot,  in  a  paper  communicated  to 
the  Academy  of  Sciences  of  Paris,  has 
shown  by  statistics  based  on  106  cases 
collected  from  various  sources,  that  the 
mortality  following  head-wounds  was  in 
proportion  to  the  delay  in  the  employ- 
ment of  the  trephine..  Two-thirds  of  the 
cases  were  saved  by  the  preventive  tre- 
phine ;  more  than  one-third  by  early  tre- 
phining ;  less  than  one-third  by  retarded 
trephining ;  and  one  patient  only  recov- 
ered out  of  twenty-nine  cases  in  which  no 
operation  was  performed.  My  personal 
experience,  embracing  forty-two  opera- 
tions performed  as  a  prophylactic  in  recent 
injuries  of  the  head,  with  the  result  of 
thirty-eight  recoveries  and  but  four  deaths, 
strengthen  the  statement  of  Sedillot." 

In  the  operation  of  trephining  the  coni- 
cal trephine  will  be  found  an  improve- 
ment on  the  old  instrument.  All  loose 
pieces  of  bone  should  be  taken  away 
entirely,  and  the  wound  should  be  left 
open ;  no  sutures  or  adhesive  plasters 
being  used,  that  free  dischai-ge  of  all  fluids 
may  take  place  as  soon  as  formed.  In  no 
operation  in  surgery  is  perfect  drainage 
more  important.] 

Military  experience  in  Europe  during 
the  present  centurv  has  made  it  as  difficult 
to    understand    the    frequent    successful 
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results  of  trepanning  by  the  older  civil 
surgeons,  as  to  tind  a  justification  for  the 
use  of  the  operation  in  such  slight  cases 
a s  those  in  which  they  often  performed  it. 
The  dura  mater  must  have  been  unopened 
in  most  of  the  cases.  Probably  also  the 
issues  were  so  successful  because  the  pa- 
tients labored  under  little  else  than  the 
effects  of  the  operation  itself,  while,  as  we 
well  know,  very  fatal  mischief  usually 
exists  in  addition  in  those  instances  in 
which  the  operation  is  resorted  to  by 
military  surgeons  for  accidents  from  gun- 
shot. "While  showing  the  ill  results  of ; 
operative  interference,  an  occurrence, 
quoted  by  Sir  G.  Ballingall,  is  worth 
mentioning,  as  it  particularly  illustrates 
the  favorable  results  of  abstaining  from 
trephining  in  some  cases.  After  the  battle 
of  Talavera,  a  hospital  which  had  been 
established  in  the  town  had  to  be  suddenly 
abandoned,  and  an  order  was  given  for  . 
ail  the  wounded  who  could  march  to  leave 
it.  There  was  no  time  for  selection, ^nd 
among  those  who  marched  were  twelve  or 
fourteen  men  with  wounds  of  the  head. 
in  which  the  cranium  was  implicated, 
four  or  five  having  both  tables  fractured, 
and  two  having  the  globe  of  one  eye  de-j 
stroyed,  along  with  fracture  of  the  os 
froutis.  All  these  men  recovered,  though 
they  were  sixteen  days  on  the  march, 
harassed  and  exposed  to  a  burning  sun, 
and  had  no  other  application  than  water- 
dressing.  [In  the  Peninsular  war  referred 
to,  the  old  round  musket-ball  was  used. 
The  same  result  could  not  have  been  ex- 
pected if  these  men  had  been  wounded 
with  the  modern  conical  minie-ball.]  In 
the  2Setley  Museum  are  several  prepara- 
tions,  showing  extensive  depressed  frac- 
ture of  the  inner  table  of  the  skull  taken 
from  patients  who  had  recovered  without 
trephining,  and  who  died  years  after- 
wards from  other  causes.  One  only. 
however,  of  these  specimens  has  a  clear 
history  that  the  fracture  resulted  from 
gunshot.  In  all  these  cases  the  edges  of 
the  depressed  portions  of  bone  had  be- 
come smooth,  and  united  by  new  osseous 
matter,  and  the  cerebrum  must  have  ac- 
commodated itself  to  the  new  form  of  the 
inner  cranial  surface. 

With  regard  to  those  wounds  in  which 
there  is  not  only  a  depressed  fracture,  but 
the  projectile  has  passed  into  the  brain- 
substance,  trephining  can  scarcely  ever 
be  of  any  avail.  Two  or  three  instances 
are  recorded  in  which  the  course  of  a  ball 
has  been  traced  from  the  site  of  entrance 
across  the  brain,  and  trephining  resorted', 
to  for  its  extraction  with  success  ;  but 
there  are  also  many  others  in  which  the 
mere  operation  of  the  extraction  of  a  for- 
eign body  has  apparently  led  to  the  im-  I 


mediate  occurrence  of  fatal  results.  More- 
over, splinters  of  bone  are  almost  always 
carried  into  the  brain  when  balls  pene- 
trate its  substance,  and  these  may  elude 
observation  ;  or  the  ball  itself  may  be  di- 
vided and  enter  the  brain  in  different  di- 
rections, when  the  operation  of  trephining 
can  only  be  an  addition  to  the  original 
injury,  without  any  probable  advantage. 
These  are  all  circumstances  to  be  con- 
sidered in  estimating  the  propriety  of 
trephining  in  any  particular  case. 

It  is  only  right  to  wait  until  the  recent 
experience  in  the  United  States  is  more 
fully  elucidated  ;  but,  until  that  is  before 
us,  the  following  seem  to  be  the  rules  of 
practice  regarding  this  operation  in  gun- 
shot injuries,  which  modern  European 
experience  tends  to  inculcate.  When  ir- 
regular edges,  points,  or  pieces  of  bone, 
or  foreign  substances,  are  forced  down 
and  evideutlypenetrate— not  merely  press 
upon — the  cerebral  substance,  or  where 
abscess  manifestly  exists  in  any  known 
site,  and  relief  cannot  be  afforded  by  simp- 
ler means  at  the  wound  itself,  trephining 
is  a  proper  operation  to  be  resorted  to  for 
effecting  the  necessary  relief ;  but  in  all 
other  cases  harm  will  probably  be  avoided 
by  abstaining  from  trephining,  while  bene- 
fit will  be  effected  by  simply  resorting  to 
long-continued  constitutional  treatment. 
viz..  all  the  means  necessary  for  con- 
trolling and  preventing  the  diffusion  of 
inflammation  over  the  surface  of  the  brain 
and  its  membranes ;  the  most  careful 
regimen,  very  spare  diet,  strict  rest  and 
quiet,  the  use  of  antimonials,  occasional 
purgatives,  cold  applications  locally,  so 
applied  as  to  exclude  the  air  as  much  as 
possible  from  the  wound,  and  perhaps 
depletion  by  venesection  in  case  of  inflam- 
matory symptoms  arising.  Similar  re- 
marks will  apply  when  the  case  is  one  of 
lodgment  of  a  projectile  within  the  brain  ; 
if  the  site  of  its  lodgment  is  obvious,  it 
should  be  removed  with  as  little  disturb- 
ance as  possible,  but  trephining  for  its 
extraction  when  the  place  of  lodgment  is 
not  definitely  known,  but  the  projectile  is 
only  supposed  by  inference  to  be  lodging 
in  a  particular  spot  beneath  the  cranium, 
is  an  unwarrantable  operation.1 

[The  following  interesting  table,  from 
Agnew's  Surgery,  vol.  i..  p.  295,  is  com- 
piled from  a  thesis  by  Dr.  H.  E.  Wharton, 
University  of  Pennsylvania  : — 

1  A  very  elaborate  essay,  entitled,  Etude 
sur  la  trepanation  du  crane  dans  l^s  lesions 
traumatiqnes  de  la  tetn.  par  M.  Hippolyte 
Baron  Larrey  (4to,  pp.  123,  Paris,  1S69), 
which  has  appeared  since  the  above  was  in 
type,  may  be  consulted  for  further  informa- 
tion on  this  subject. 
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2\iblc  of  308  Cases  of  Foreign  Bodies  in 
Ike  Bruin. 
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From  the  above  table  it  will  be  seen 
that  in  104  cases  where  the  foreign  body 
was  removed,  68  cases  recovered  and  30 
died.  In  204  instances  the  body  was  not 
removed,  73  recovered  and  131  died.  In 
the  cases  reported  as  "  injuries  other 
than  gunshot,''  the  foreign  bodies  were 
knife-blades,  splinters  of  wood,  wire, 
nails,  etc.] 

Gunshot  Wounds  of  the  Spine. 

Gunshot  wounds  of  the  spine  are  closely 
associated  with  similar  injuries  of  the 
head.  In  both  classes,  corresponding 
considerations  must  be  entertained  by  the 
surgeon  in  reference  to  the  important 
nerve-structures,  with  their  membranes, 
which  are  likely  to  be  involved  in  the  in- 
jury to  their  osseous  envelope ;  in  both, 
the  effects  of  concussion,  compression, 
laceration  of  substance,  or  subsequent 
inflammatory  action,  chiefly  attract  at- 
tention. As  met  with  in  warfare,  the 
injuries  of  this  region  when  accompanied 
with  fracture,  almost  alwa}rs,  sooner  or 
later,  entail  fatal  results  ;  when  recovery 
does  take  place,  the  fracture  has  usually 
been  confined  to  one  of  the  apophyses  of 
a  vertebra,  generally  the  spinous,  and  has 
been  the  result  of  the  stroke  of  a  bullet  or 
other  small  projectile.  Concussion  of  the 
spinal  column,  leading  to  paralysis  more 
or  less  persistent,  is  not  unusually  occa- 
sioned by  fragments  of  shell  or  large  pro- 
jectiles of  the  indirect  kind  ;  but  in  these 
cases  the  accidents  are  mostly  accompa- 
nied by  extensive  lesions  of  the  neighbor- 
ing structures.  Wounds  of  the  spine  from 
heavy  direct  projectiles,  such  as  cannon- 
shot,  being  almost  without  exception  im- 
mediately fatal,  are  not  distinguished  in 
the  surgical  returns  ;  they  only  appear  in 
the  general  list  of  killed  in  action. 

In  the  Surgical  History  of  the  Crimean 
Campaign,  thirt}--two  cases  are  noted  in 
which  vertebrae  were  fractured,  ten  being 
without  apparent  lesion  of  the  spinal 
[  cord,  and  twenty-two  with  evident  lesion. 
Of  these  twenty-eight  died  ;  and  four,  in 
which  the  fractures  were  confined  to  the 
processes  of  the  vertebrae,  survived  to  be 


invalided.  Dr.  Chenu's  returns  show 
that  out  of  1U4  fractures  of  bones  of  the 
vertebral  column  in  the  French  army 
caused  by  bullets  or  shell,  181  men  died, 
11  survived  to  be  pensioned,  and  2  re- 
turned to  duty.  In  the  two  latter  in- 
stances the  sacrum  had  been  fractured. 
Six  men  only,  who  had  been  wounded  iu 
the  vertebral  column  during  the  Sepoy 
mutiny  in  India,  arrived  at  Chatham.  In 
all,  the  wounds  were  the  results  of  mus- 
ket-balis.  Two  were  wounds  of  the  sa- 
crum ;  in  the  remainder,  the  portions  of 
the  vertebrae  fractured  were  the  spinous 
processes.  In  the  Circular  issued  in  1805 
from  the  Surgeon -General's  otiice  at 
AVashington,  it  is  stated  that  of  187  re- 
corded cases  of  gunshot  fracture  of  the 
vertebra?,  all  but  seven  proved  fatal.  Six 
of  these  were  fractures  of  the  spinous  or 
transverse  processes ;  the  seventh  was 
one  iu  which  a  musket-ball  fractured  the 
spinous  process  of  the  fourth  lumbar  ver- 
tebra, and  penetrated  the  canal,  but  was 
extracted  with  the  fragments  of  bone. 
In  one  fatal  case  in  the  Crimea,  the  ball 
passed  through  the  spine  rather  below 
the  first  dorsal  vertebra,  leading  to  com- 
plete loss  of  sensation  and  voluntary  mo- 
tion below  the  seat  of  injury,  and  death 
on  the  sixteenth  day  afterwards ;  in  an- 
other, the  rifle-bullet  entered  the  right 
side  of  the  second  lumbar  vertebra,  tra- 
versed the  spinal  canal  at  that  part,  and 
lodged  in  the  body  of  the  bone.  In  this 
latter  case,  violent  pain  was  complained 
of  in  the  lower  extremities,  shooting  along 
the  groins.  The  patient  was  paraplegic, 
and  death  ensued  thirty-three  hours  after 
admission.  In  another  fatal  case,  a  rifle- 
bullet  passed  through  the  right  cheek, 
and  lodged  near  the  base  of  the  skull. 
There  was  no  paralysis,  but  delirium  and 
coma  supervened,  and  the  patient  died 
five  days  after  receiving  the  wound.  The 
bullet  was  found  after  death,  lying  just 
below  the  basilar  process,  and  a  large 
piece  of  the  atlas  was  broken  off  and 
almost  detached.  The  spinal  cord  did 
not  appear  to  have  been  primarily  in- 
jured ;  but  acute  inflammation  had  been 
set  up,  and  had  extended  to  the  mem- 
branes of  the  brain.  There  is  a  prepara- 
tion in  the  Museum  at  Fort  Pitt,  which 
shows  a  gunshot  fracture  both  of  the  atlas 
and  axis,  without  lodgment  of  the  ball. 
The  patient  survived  thirty  days.  It  is 
curious  that,  in  a  case  which  was  under 
the  care  of  the  writer  in  the  Crimea, 
where  a  rifle-ball  passed  through  the 
right  loin,  entered  the  spinal  canal  be- 
tween the  third  and  fourth  lumbar  verte- 
brae, breaking  the  laminae,  passed  up- 
wards within  the  column,  between  it  and 
the  cord,  and  made  its  exit  through  the 
left  intervertebral  foramen  between  the 
second  and  third  vertebrae,  as  shown  after 
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death  four  years  afterwards  ;  no  paralysis 
occurred  at  the  time  of  the  injury,  nor 
subsequently,  nor  was  any  evidence  af- 
forded at  the  post-mortem  inspection  of 
thecal  inflammation  bavins?  been  excited 


(see    Guy's    Hospital    Reports,    vol.    v., 
1859). 

[The  following  table  is  taken  from  the 
Surgical  History  of  the  War  of  the  Re- 
bellion,  vol.  i.,  p.  452  :— 


Table  of  the  Results  of  Six  Hundred  and  Forty-two  Cases  of  Gunshot  Injuries  of  the 

Vertebrae,, 


Cases. 

Died. 

Dis- 

Duty. 

Unknown. 

Percent. of 

charged 

mortality. 

Cervical 

91 

63 

19 

8 

1 

70.0 

Dorsal   ...... 

137 

87 

32 

18 

*•• 

63.5 

Lumbar          ..... 

149 

66 

51 

28 

4 

45.5 

Cervical  and  dorsal 

2 

1 

1 

... 

... 

50. 

Dorsal  and  lumbar 

3 

3 

... 

100. 

Vertebrae  not  stated 

260 

129 

72 

50 

9 

51.4 

Aggregate 

642 

349 

175 

104 

14 

55.5 

This  table  does  not  embrace  the  cases 
which  were  immediately  fatal,  but  those 
only  which  came  under  treatment. -wOf 
these  more  than  half  died.  Cases  of  con- 
tusion and  concussion  are  not  included  in 
this  list.  Nearly  all  of  the  recoveries 
were  injuries  of  the  transverse  or  spinous 
processes.  After  fracture  of  the  body- 
of  the  vertebrae,  a  few  survived  for  some 
days.  Paralysis  is  reported  in  only  151 
of  the  G42  cases.  Several  reports  are 
made  of  fracture  of  the  lumbar  vertebrae 
with  injury  of  the  cord,  without  paralysis. 
Many  of  the  cases  were  complicated  with 
wounds  of  the  thorax  and  abdomen. 
Tetanus  ensued  in  seven  cases.  Pyaemia 
in  eight.  Dyspnoea  in  some  of  the  cases 
of  injury  of  the  cervical  and  dorsal  ver- 
tebrae ;  dysphagia  in  a  number  of  in- 
stances ;  constipation,  as  a  rule,  in  the 
early  stages  ;  afterwards  paralysis  of 
sphincter  and  involuntary  fecal  dis- 
charges. Retention  and  overfloAV  of  urine 
was  common.  Priapism  is  noted  in  three 
cases,  all  injuries  of  the  cervical  verte- 
brae. 

Dr.  Otis  says  the  reports  of  these  cases 
are  generally  brief,  and  rational  symp- 
toms evidently  not  always  noted. 


The  writer  recalls  two  instances  of 
priapism  supervening  on  fracture,  in 
one  case  of  the  middle  and  in  the  other 
of  the  lower  dorsal  region,  with  lesion  of 
the  cord  in  both  cases.  The  two  men 
Mere  injured,  with  many  others,  by  the 
giving  way  of  the  floor  of  a  room  in  the 
Virginia  State  Capitol  building.  Both 
died ;  also  three  cases  of  priapism  fol- 
lowing gunshot  injury  of  the  dorsal  and 
lumbar  vertebrae,  in  one  of  which  he 
made  an  unsuccessful  attempt  to  save  life 
by  trephining.] 

In  injuries  of  the  vertebral  column  and 
spinal  cord  occurring  in  military  practice, 
the  mischief  is  usually  so  complicated 
and  extensive,  and  the  medulla  itself  so 
bruised,  that  the  cases  must  be  very  rare 
indeed  in  which  the  operation  of  trephin- 
ing, if  justifiable  in  any  case,  can  oner 
the  slightest  prospect  of  benefit.  M. 
Baudens  extracted,  by  means  of  an  ele- 
vator, a  ball  which  had  lodged  in  the 
eleventh  dorsal  vertebra,  and  was  causing 
compression  with  complete  paraplegia. 
The  paralysis  disappeared  immediately 
after  the  extraction  of  the  bullet ;  but  te- 
tanus came  on  four  days  afterwards,  and 
proved  speedily  fatal. 


[Table  of  the  Eesidts  of  Sixty-two  Operations  after  Gunshot  Fractures  of  the  Vertebra?. 


Operation. 

Region. 

Cases. 

Died. 

Discharged. 

Duty. 

Unknown. 

Ball  removed 

it          it 
it          it 

Bone      " 
ii          u 

a             it 
tl            a 

Ligations 

Cervical 
Dorsal 
Lumbar 
Not  stated 
Cervical 
Dorsal 
Lumbar 
Not  stated 

1 

12 

16 

5 

5 
6 
9 

4 
4 

1 
4 

5 
3 

2 
2 

4 
2 

4 

"7 

7 
1 
2 
1 
4 

1 
3 

"i 

3 

1 
2 

1 
1 

Total 

62 

27 

22 

11 

2 
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Seventeen  of  the  642  cases  in  the  first 
table,  on  p.  582,  were  complicated  with 
hemorrhage,  fourteen  died. 

No  instance  of  formal  trephining  is  re- 
ported. The  operations  were  chiefly  for 
the  extraction  of  balls  and  fractured  frag- 
ments of  bone.  It  will  be  seen  in  the 
second  table  that  only  ten  deaths  occurred 
in  twenty-four  cases  of  the  removal  of 
fragments  of  the  vertebrae  after  gunshot 
fracture.  In  niue  of  these  cases  parts  of 
the  spinous  processes  alone  were  taken 
away,  and  many  of  the  injuries  were  mani- 
festly slight.  When  the  laminae  or  trans- 
verse processes  were  broken  and  removed, 
the  cases  were  more  serious,  and  the  five 
cases  of  reported  recoveries  were  left  with 
permanent  disabilities. 

The  propriety  of  trephining  the  spine 
after  gunshot  fracture  has  been  discussed 
since  the  time  of  Pare,  and  the  operation 
repeatedly  performed.'  It  has  ended  fa- 
tally almost  invariably — indeed  it  is  doubt- 
ful-if  there  is  on  record  one  completely 
successful  case.] 

Gunshot  Wounds  of  the  Face. 

Wounds  of  the  face  from  musket-shot, 
grape,  and  small  fragments  of  shell  are 


usually  more  distressing  from  the  deform- 
ity they  occasion  than  dangerous  to  life. 
Out  of  573  cases  of  face-wounds  regis- 
tered in  the  Crimea  among  the  British 
troops,  only  14  died.  No  fatal  case  oc- 
curred among  the  officers.  The  propor- 
tion in  the  French  army  Avas  larger.  Dr. 
Chenu's  returns  show  that  out  of  1747 
wounds  involving  the  face  and  eyes,  from 
gunshot,  287  died.  [In  the  statistics  of 
the  Italian  war  of  1859,  M.  Chenu  re- 
cords 955  cases  of  injuries  of  the  face, 
with  114  deaths,  or  a  mortality  of  11.9 
percent.]  The  Washington  Circular  be- 
fore mentioned  states  that  of  41G7  gunshot 
wounds  of  the  face,  there  were  1579  frac- 
tures of  the  facial  bones,  and  2588  flesh 
wounds ;  and  that  of  the  former,  891 
recovered,  107  died,  while  the  termina- 
tions of  581  cases  were  still  to  be  ascer- 
tained. 

[In  the  following  table,  taken  from  the 
Surgical  History  of  the  War  of  the  Rebel- 
lion, part  I.,  p.  382,  the  statistics  of  9815 
wounds  of  the  face  from  all  causes  are 
given.  The  terminations  of  1580  of  these 
cases  could  not  be  traced.  In  the  remain- 
ing 8235,  where  the  result  was  known, 
the  ratio  of  mortality  was  5.7.] 


Table  of  the  Nature  and  Bcsultx  of  Nine  Thousand  Eight  Hundred  and  Fifteen  Injuries 

of  the  Face  from  all  Causes. 


Injuries. 


Sabre  and  bayonet  wounds 

Fractures  of    the  bones  of  the  face  fron 

various  causes        . 
Injuries  of  the  face  from  miscellaneous  causes 
Gunshot  flesh-wounds  of  the  face 
Gunshot  wounds  of  the  orbital  region 
Gunshot  fractures  of  the  bones  of  the  fac 


Aggregates 


Cases. 

Duty. 

64 

40 

64 

37 

271 

167 

4914 

2396 

1190 

379 

3312 

1154 

9815 

4173 

Discharged. 

Died. 

15 

2 

17 

3 

83 

3 

1310 

58 

679 

64 

1488 

340 

3592 

470 

7 
18 

1150 

68 

330 

1580 


The  absence  of  vital  organs  ;  the  nu- 
merous natural  divisions  among  the  bones, 
and  their  comparatively  soft  structure, 
causing  them  to  be  less  liable  to  extensive 
splitting ;  the  copious  vascular  reticula- 
tion and  supply  rendering  necrosis  so 
much  less  likely,  and  repair  so  much 
easier  than  in  other  bones;  the  limited 
amount  of  space  occupied  by  the  osseous 
structures  between  their  respective  perios- 
teal investments ;  and  the  opportunities 
from  the  number  of  cavities  and  passages 
connected  with  this  region  for  the  escape 
of  discharges  ;  are  all  causes  of  the  com- 
paratively favorable  results  of  wounds  in 
this  as  regards  wounds  in  other  regions. 
On  the, other  hand,  the  vascularity  of  this 
region  leads  to  danger  both  of  primary, 
and  especially  secondary,  hemorrhage, — • 
a  circumstance  which  in  all  deep  wounds 


of  the  face  must  be  looked  for  as  a  not 
improbable  complication.  Lodgments  of 
projectiles  in  some  of  the  cavities  of  this 
region  are  not  unfrequent  accidents.  The 
other  complications  of  these  gunshot 
wounds  are  lesions  of  the  organs  of  spe- 
cial sense  ;  of  parts  concerned  in  mastica- 
tion, deglutition,  and  articulation  ;  injury 
to  the  base  of  the  skull ;  paralysis  from 
injury  to  nerves  ;  wounds  of  glands  or 
their  ducts,  or  of  the  lacrymal  appa- 
ratus ;  but  it  is  scarcely  necessary  to  do 
more  than  allude  to  these  lesions,  as  the 
considerations  connected  with  their  treat- 
ment will  be  found  elsewhere. 

Wounds  from  cannon-shot  occasionally 
illustrate  what  horrible  and  extensive  in- 
juries maybe  borne  in  this  region  without 
life  being  at  once  extinguished.  They 
are  the  more  distressing  because  the  pa- 
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tient  lives  conscious  of  his  sufferings  with- 
out possibility  of  surgical  alleviation. 
The  case  of  an  officer  of  Zouaves,  wound- 
ed in  the  Crimea,  is  recorded,  who  had 
his  whole  face  and  lower  jaw  carried 
away  by  a  ball,  the  eyes  and'  tongue  in- 
cluded, so  that  there  remained  only  the 
cranium,  supported  by  the  spine  and 
neck.  This  unfortunate  being  lived 
twenty-four  hours  after  the  injury,  breath- 
ing by  the  laryngeal  opening  at  the 
pharynx,  while  his  gestures  left  no  doubt 
that  he  was  conscious  of  his  condition. 
Mr.  Guthrie  has  recorded  a  similar  case 
which  occurred  in  an  officer  during  the  as- 
sault of  Badajos.  This  patient  suffered  dis- 
tressingly from  want  of  water  to  moisten 
his  throat,  but  could  not  swallow  when 
some  was  brought.  One  eye  was  left  hang- 
ing in  the  orbit,  the  floor  of  which  was 
destroyed,  and  this  enabled  him  to  write 
thanks  for  attention  paid  him.  He  did 
not  die  till  the  second  night  after  the  in- 
jury- ~* 

In  the  treatment  of  gunshot  wounds  of 
the  face  where  the  bones  are  much  sepa- 
rated and  displaced,  the  surgeon  should 
always  retain  and  readjust  as  many  of  the 
broken  portions  as  possible.  It  is  often 
surprising  how  small  connections  with 
neighboring  soft  parts  will  suffice  to  main- 
tain vitality,  and  lead  to  restored  union 
in  this  region.  A  case  which  occurred  to 
the  writer  in  August,  1855,  in  a  private  of 
the  19th  Regiment,  is  detailed  in  the 
Lancet,  p.  436,  of  that  year.  The  wound 
was  caused  by  a  fragment  of  shell.  The 
right  half  of  the  arch  of  the  palate  was 
jammed  in  and  fixed  at  right  angles  to 
the  other  half,  and  the  upper  maxillary 
hone  was  so  shattered  that  it  was  scarcely 
possible  to  note  the  directions  of  the  lines 
of  fracture.  The  lower  maxilla  was 
broken  in  three  places,  and  there  was  ex- 
tensive laceration  of  the  soft  parts. 
Great  difficulty  was  met  with  at  first  in 
unlocking  the  parts  of  the  palate  which 
had  been  driven  into  each  other,  and, 
when  they  were  separated,  the  right  half 
hung  down  loosely  in  the  mouth  ;  yet 
favorable  union  was  obtained  between  all 
these  fractures,  the  broken  portions  being 
adjusted  so  that  the  man  recovered  with 
both  the  upper  and  lower  maxillse  consol- 
idated in  their  normal  relations  to  each 
other.  jSTo  teeth  had  been  driven  out  of 
their  sockets,  and  they  were  very  useful 
as  points  of  support  in  the  steps  taken  to 
procure  coaptation  of  the  disunited  frag- 
ments. 

[In  the  Federal  and  Confederate  ar- 
mies, in  the  late  war  between  the  States, 
the  treatment  of  wounds  of  the  face  was 
generally  as  follows  :  The  wound  was 
cleansed  ;  completely  detached  pieces  of 
bone  removed ;   hemorrhage  arrested  by 


ligature,  or  torsion,  or  by  cold,  or  by 
compress  and  bandage;  fragments  of  bone 
not  detached  but  displaced,  and  soft  parts 
torn  and  distorted,  pressed  as  nearly  as 
possible  into  proper  position,  and  retained 
by  sutures,  adhesive  plaster,  compress  and 
bandage.  The  dressing  was  kept  wet 
with  cold  water,  or  some  simple  medi- 
cated lotion.  No  bone  or  soft  part  was 
removed  when  its  vitality  could  be  pre- 
served. Paring  or  refreshing  the  con- 
tused edges  of  gunshot  wounds  of  the 
face,  and  then  uniting  by  sutures,  recom- 
mended by  Larrey  and  Desault,-  was  in  a 
few  instances  tried  by  Confederate  sur- 
geons, with  doubtful  results.  (See  Mich- 
ell,  Confederal  States  Medical  and  Sur- 
gical Journal.) 

When  salivation  was  profuse,  or  the 
discharge  from  the  mouth  offensive,  it 
added  to  the  comfort  and  health  of  the 
patient  to  syringe  or  mop  out  the  mouth 
frequently,  with  some  detergent  lotion. 
When  the  pain  was  great  opium  was  given. 
The  bowels  were  kept  open  with  saline 
cathartics,  and  for  the  first  three  or 
four  days  an  antiphlogistic  regimen  pur- 
sued. 

Secondary  hemorrhage,  after  gunshot 
wounds  of  the  face,  is  of  frequent  occur- 
rence. Primary  hemorrhage,  unless  some 
large  vessel  is  wounded,  is  generally  arrest- 
ed by  position,  cold  applications,  or  pres- 
sure. Powders  and  solutions  of  the  per- 
sulphate and  perchloride  of  iron  are  worse 
than  useless  to  control  bleeding  in  such  in- 
juries. They  are  dirty,  painful,  corrosive, 
and  conceal  the  relative  position  of  the 
parts.  Applications  of  hot  water  will  often 
arrest  hemorrhage  when  cold  water  fails. 
When  secondary  hemorrhage  occurs,  the 
bleeding  vessel  should  be  found,  if  possi- 
ble, and  secured  by  ligature  :  if  this  is  im- 
practicable, and  a  tampon,  or  compress 
and  bandage  fail  to  control  it,  the  only 
recourse  is  to  tie  the  carotid. 

In  table  XV.,  p.  394,  Surgical  History 
of  the  War  of  the  Rebellion,  55  cases  of 
ligature  of  the  common  carotid  for  gunshot 
wounds  of  the  face,  are  tabulated.  In  2 
of  these  cases  the  external  carotid  was 
also  tied. 

The  results  are  known  in  54  of  the  55 
cases  ;  15  of  the  patients  recovered  and  39 
died,  a  mortality  of  72.2  per  cent.  Two 
of  the  55  ligations  were  for  wounds  of  the 
soft  parts.  The  others  involved  fractures 
chiefly  of  the  upper  and  lower  jaw-bones. 
The  average  period  of  the  date  of  opera- 
tion, after  the  date  of  injury,  was  18  days. 
The  average  period  of  the  date  of  death 
after  date  of  operation,  in  38  cases,  was 
six  days.  In  4  cases,  the  common  caro- 
tid was  re-ligated,  one  recovered.  Six 
cases  are  reported  of  ligation  of  the  ex- 
ternal carotid  alone  ;  four  recovered.] 
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Gunshot  Wounds  of  the  Neck. 

Gunshot  wounds  of  this  region  do  not 
appear  to  be  so  fatal  as  might  be  antici- 
pated from  the  large  vessels  and  impor- 
tant canals  leading  to  the  thorax  and  ab- 
domen, which  at  first  sight  appear  to  be 
so  exposed  and  unprotected.  Out  of  147 
cases  of  gunshot  wounds  of  the  neck  ad- 
mitted into  the  English  hospitals  in  the 
Crimea,  there  were  only  6  deaths — a  mor- 
tality of  4.08  per  cent.  The  mortality  in 
the  French  army  was  much  greater.  Dr. 
Chenu's  returns  show  that  out  of  385  pa- 
tients with  gunshot  wounds  in  the  neck 
in  the  French  ambulances,  101  died, — a 
mortality  of  26.2  per  cent.  It  is  difficult 
to  explain  such  a  different  result.  The 
Circular  from  the  Surgeon-General's  Office 
at  Washington,  states  that  of  1329  cases 
of  gunshot  wounds  of  the  neck  entered  on 
the  records,  the  ultimate  results  of  546 
only  had  been  ascertained,  and  that  in 
these  the  mortality  was  14  per  cent.  In 
no  region  are  so  many  examples  offered  of 
large  vessels  meeting,  but  escaping  from 
balls  in  their  passage,  as  in  this  ;  because 
the  cause  which  operates  elsewhere — ready 
mobility  among  long  and  yielding  struc- 
tures— exists  in  a  greater  degree  in  the 
neck  than  in  any  other  part.  Where  the 
large  vessels  happen  to  be  divided,  death 
must  follow  almost  immediately. 

Superficial  wounds  of  the  neck  offer  no 
peculiarities.  The  larynx  and  trachea 
being  the  organs  most  prominent,  and 
most  frequently  injured,  are  those  which 
chiefly  attract  the  surgeon's  notice  in  war- 
fare ;  but  a  consideration  of  the  anatomi- 
cal structure  will  at  once  show  what  nu- 
merous other  complications,  whether  from 
direct  injury  or  consequent  inflammation, 
projectiles  are  likely  to  cause  when  they  are 
driven  deeply  into,  or  perforate  this  region. 

A  brief  abstract  of  some  wounds  of  the 
neck,  which  occurred  during  the  Crimean 
campaign,  will  serve  to  exhibit  the  lead- 
ing symptoms  connected  with  them  when 
the  larynx,  or  larynx  and  oesophagus  are 
involved. 

In  the  surgical  history  of  the  war,  it  is 
stated  that  only  three  wounds  of  the  neck, 
other  than  simple  flesh-wounds,  occurred 
among  the  officers  from  the  commence- 
ment to  the  end  of  the  war  ;  of  which 
two  proved  fatal,  and  one  led  to  invaliding. 
In  that  number,  however,  is  not  included 
the  case  of  an  officer,  Lieut.  M.,  of  the 
19th  Regiment,  who  came  under  the  care 
of  the  writer.  In  this  instance  the  neck 
was  completely  traversed,  the  oesophagus 
perforated  from  side  to  side  and  the  larynx 
injured.  After  the  shock  had  subsided, 
the  leading  symptoms  were  aphonia, 
dvsphagia,  numbness  of  one  arm,  oedema 
and  stiffness  of  the  neck,  distressing  ac- 


cumulation of  mucus  about  the  fauces, 
and  slight  pyrexia.  Recovery  progressed 
favorably,  and  on  the  twenty-second  day 
after  the  injury  both  external  wounds  in 
the  neck  were  healed,  and  the  two  in  the 
oesophagus  appeared  to  be  closed  also. 
The  patient  referred  to  still  suffers  from 
a  certain  amount  of  aphonia.  It  was  not 
enough  to  prevent  him  from  performing  his 
duties  as  a  captain,  but  the  want  of  suffi- 
cient power  of  voice  disabled  him  for  a 
more  extensive  command,  and  ultimately 
caused  him  to  leave  the  arniy.  Another 
of  these  cases,  in  which  emphysema  of 
the  neck,  oedema  of  the  glottis,  great 
dyspnoea,  and  threatened  suffocation  grad- 
ually supervened  in  a  superficial  gunshot 
wound  of  the  neck  with  fracture  of  the 
thyroid  cartilage,  was  treated  by  Assist- 
ant-Surgeon Cowan,  55th  Regiment,  who 
performed  tracheotomy,  and  thereby  saved 
the  patient's  life.  In  another  the  ball 
passed  through  the  thyro-hyoid  membrane, 
fractured  the  thyroid  cartilage,  and  tore 
the  lining  membrane  of  the  glottis.  Tra- 
cheotomy was  performed  on  the  day  after 
the  injury  without  benefit,  and  the  patient 
died.  Liquids  could  not  be  prevented 
from  passing  into  the  trachea  through  the 
wound  made  by  the  projectile.  In  the 
case  of  a  private  of  the  97th  Regiment,  a 
bullet  entered  at  the  pomum  Adami,  and 
passed  out  by  the  anterior  edge  of  the 
right  sterno -mastoid  muscle.  Loss  of 
voice,  frequent  cough,  bloody  sputa,  slight 
emphysema  at  the  wound  of  entrance,  and 
nausea  were  the  leading  symptoms.  When 
the  man  attempted  to  drink,  some  of  the 
fluid  escaped  by  the  wound  of  exit.  After 
five  days  this  occurrence  ceased  ;  and  af- 
ter the  twelfth  day,  air  no  longer  passed 
out  of  the  wound  of  entrance.  Both 
wounds  gradually  healed  ;  but  aphonia — 
the  voice  being  reduced  to  a  whisper — ex- 
isted when  the  man  left  the  regimental 
hospital.  A  soldier  of  the  Rifle  Brigade, 
under  the  care  of  Deputy  Inspector-Gen- 
eral Fraser,  C.  B.,  then  surgeon  of  the 
battalion,  had  been  shot  through  the 
trachea,  and  respiration  was  for  some 
time  carried  on  by  the  wound ;  gradually, 
however,  it  completely  healed,  and  a  fa- 
vorable recovery  ensued.  Another  inter- 
esting case  occurred  in  a  soldier  of  the 
same  battalion,  at  the  last  assault  of  the 
Redan.  A  rifle-ball  entered  the  man's 
neck  at  the  lower  part  of  the  left  sterno- 
mastoid  muscle,  passed  across  under  the 
skin,  wounding  the  anterior  surface  of 
the  trachea,  severed  some  fibres  of  the 
right  sterno-mastoid,  and  effected  its  exit. 
The  man  Avas  wounded  at  the  same  time 
by  two  other  rifle-balls,  both  flesh-wounds, 
one  through  the  left  forearm,  the  other 
through  the  upper  part  of  the  right  thigh  ; 
while  a  shell  exploding  near  him,  caused 
his  left  eye  to  be  penetrated  with  particles 
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of  stone  and  earth.  Vision  was  lost  ; 
but  in  other  respects,  excepting  a  little 
lameness  from  the  wound  in  the  thigh,  he 
was  discharged  cured,  after  fifty-six  days' 
hospital  treatment. 

The  liability  to  concussion  of  the  cervi- 
cal portion  of  the  vertebral  column,  and 
to  injury  of  the  deep  cervical  and  other 
nerves,  must  not  be  overlooked.  Wounds 
of  the  neck  are  often  accompanied  by 
more  or  less  loss  of  power  in  one  of  the 
upper  extremities ;  and  more  extensive 
paralysis  occasionally  succeeds,  although 


there  was  no   primary  evidence   of  the 
spine  being  implicated  in  the  injury. 

[The  table  below,  taken  from  the  Sur- 
gical History  of  the  War  of  the  Eebellion, 
Part  I.,  vol.  ii.,  p.  414,  is  a  consolidated 
report  of  4895  cases  of  gunshot  wounds 
of  the  neck  without  known  injury  to  the 
cervical  vertebrae,  and  shows  the  heavy 
death-rate  of  15  per  cent.  This  is  ex- 
plained by  the  statement  that  the  figures 
were  collected  from  regimental  field  and 
hospital  reports,  and  do  not  embrace  many 
cases  which  never  came  under  treatment. 


Table  of  4895  Cases  of  Gunshot  Wounds  of  the  Neck  with  known  injury  to  the 

Cervical  Yertehraz. 


Character  of  wound. 


Gunshot  wounds 
Gunshot  wounds 
Gunshot  wounds 
Gunshot  wounds 
Gunshot  wounds 
Gunshot  wounds 

larynx 
Gunshot  wounds 

pharynx     . 
Gunshot  wounds 

oesophagus 
Gunshot  wounds 

oesophagus 
Gunshot  wounds 

oesophagus 
Gunshot  wounds 

and  larynx 


of  the  neck  .... 

of  the  neck,  injuring  trachea 
of  the  neck,  injuring  larynx 
of  the  neck,  injuring  pharynx    . 
of  the  neck,  injuring  oesophagus 
of  the  neck,  injuring  trachea  and 

of  the  neck,  injuring  trachea  and 

of  the  neck,  injuring  trachea  and 

of  the  neck,  injuring  larynx  and 

of  the  neck,  injuring  pharynx  anil 

of  the  neck,  injuring  pharynx 


47S9 
41 
30 
13 
10 


A  <r  cremate 


570 
21 
10 

7 
6 


4b95 


618 


Dis- 
charged. 


1056 

11 

8 

2 

2 

1 

2 


1083 


Duty.    Unknown. 


2394 
8 
2 
3 
2 


2413 


7C9 

1 

10 

1 


781 


The  comparatively  small  number  of  i 
cases  of  injury  of  the  windpipe  and  \ 
oesophagus,  106  cases  in  4895,  cannot  be 
accounted  for  by  the  curious  way  in  which 
these  structures  are  known  sometimes  to 
elude  missiles.  The  disproportion  is  prob- 
ably due  to  the  fact  that  many  of  the 
cases  were  at  once  fatal,  and  wounds  of 
these  organs  were  not  recorded  in  the 
reports.  Missiles  lodged  in  the  neck  in 
130  cases  ;  in  87  they  were  extracted  ;  in 
some  cases  they  became  encysted  ;  in  a 
few  instances  they  gravitated  to  the 
nearest  cavity,  or  to  some  external  surface. 
Permanent  wryneck  was  found  in  many 
cases,  where  the  muscles  alone  were  in- 
jured. This  statement  does  not  agree 
with  the  assertion  of  Stromeyer,  that 
gunshot  wounds  of  the  neck,  involving 
the  muscles  alone,  are  not  followed  by 
permanent  torticollis.  More  or  less 
aphonia  followed  gunshot  wounds  of  the 
neck  in  some  cases,  and  Chisholm  reports 
several  instances  in  the  Confederate  army, 
where  tracbeal  tubes  were  permanently 
worn  to  prevent  apnoea  after  injuries  of 
the  larynx  and  trachea.  The  writer  re- 
calls two  cases  of  gunshot  wounds  of  the 


upper  part  of  the  larynx,  followed  by 
aphonia  and  by  loss  of  sensibility  of  the 
glottis,  a  condition  to  which  Mr.  Erich- 
sen  especially'  has  directed  attention. 
Failing  to  contract,  the  glottis  permitted 
the  passage  of  food  and  drink  into  the 
larynx  during  the  act  of  swallowing, 
bringing  about  violent  coughing  and 
choking. 

Many  cases  of  paralyses  of  the  arm, 
face,  tongue,  glottis,  and  other  parts, 
complete  or  partial,  are  recorded  by  Dr. 
Otis.  In  some  of  the  cases  the  nerves 
were  cut  by  the  missile  ;  in  others  the  par- 
alyses were  due  to  inflammatory  changes 
following  the  injury,  and  two  cases  are 
reported  to  be  due  to  contact  of  the  balls 
with  the  nerve,  as  was  shown  by  the 
complete  recoveries  in  both  instances, 
after  the  balls  were  extracted. 

Sloughing  and  gangrene  were  seldom 
witnessed  in  the  cases  reported  of  gunshot 
wounds  of  the  neck.  Pyaemia  was  not  a 
common  sequel ;  erysipelas  was  often  ob- 
served, but  was  rarely  fatal. 

Secondary  hemorrhage  very  often  oc- 
curred, and  was  the  most  fatal  of  all  com- 
plications ;  in  these  cases,   where  com- 
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pression  can  be  employed  and  fails  to  arrest 
the  hemorrhage,  tne  wound  should  be  en- 
larged, and  no  matter  how  difficult  the 
dissection,  the  bleeding  vessel  should  be 
found  and  both  ends  secured  by  ligature. 
Tying  the  common  carotid  in  such  cases 
is  rarely  successful.  In  29  cases  reported 
by  Dr.  Otis,  22  died,  and  in  one  case  the 
result  is  unknown. 

If  to  these  cases  we  add  the  55  cases  of 
ligature  of  the  common  carotid  in  gunshot 
wounds  of  the  face,  we  find  84  ligatures  of 
the  common  carotid  for  gunshot  wounds 
of  the  face  and  neck,  with  01  deaths.] 


Gunshot  Wounds  of  the  Chest. 

These  always  form  a  large  proportion 
of  the  injuries  from  warfare,  both  in  the 
open  field,  and  more  especially  in  sieges, 
where  the  upper  part  of  the  body  is 
chiefly  exposed.  Dr.  Scrive's  returns  show 
that  the  proportion  of  chest  to  other 
wounds  was  1  in  12  in  the  trenches,  and 
1  in  20  in  ordinary  engagements.  In  the 
British  forces  they  are  returned  as  1  in  10 
among  the  officers  during  the  whole  war, 
and  nearly  1  in  17  among  the  men,  from 
April  1,  1855,  to  the  end  of  the  war.  The 
ample  space  occupied  by  the  chest  and 
the  exposed  surface  it  presents  as  a  target 
towards  the  enemy,  would  lead  to  the 
anticipation  that  wounds  of  this  region 
would  be  very  numerous  in  warfare.  The 
grave  accidents  which  are  not  unlikely  to 
follow  the  severer  forms  of  superficial 
gunshot  injuries  of  the  chest,  although 
the  pleural  cavities  may  remain  un- 
opened; the  serious  complications  which 
are  induced  when  the  cavity  of  the  chest 
is  penetrated  ;  together  with  the  danger- 
ous consequences  of  wounds  of  its  chief 
viscera  —  the  heart,  great  vessels,  and 
lungs — cause  the  proportionate  mortality 
to  be  very  great.  The  British  returns 
show  that  among  the  officers  who  came 
under  hospital  treatment  for  chest- 
wounds  of  all  kinds,  wounds  of  the  chest- 
walls,  as  well  as  of  the  cavity  enclosed 
by  them,  31  ^  per  cent.,  and  among  the 
men  28 ^  per  cent.,  died.  Dr.  Chenu's 
returns  show  that  in  the  French  army, 
out  of  2506  chest-wounds,  penetrating  and 
non-penetrating,  there  were  817  deaths, 
or  32.6  per  cent.  Out  of  935  survivors 
among  soldiers  of  the  Royal  army  wound- 
ed in  the  Sepoy  mutiny  of  1857-58,  who 
were  invalided  home  to  England,  the 
number  invalided  from  the  effects  of 
wounds  of  the  chest,  all  kinds  included, 
was  only  36.  In  many  instances  soldiers 
wounded  in  this  region  do  not  live  long 
enough  to  come  under  surgical  treatment, 
but  die  on  the  field  of  action  either  from 
penetration  of  the  heart,  hemorrhage, 
suffocation,  or  shock  ;  and  the  proportion 


of  men  with  fatal  chest-wounds  returned 
as  "  killed  in  action,"  or  as  "  died  under 
treatment,"  will  constantly  vary  accord- 
ing to  circumstances  connected  with  tne 
nature  of  the  military  operations,  and  the 
opportunities  of  early  removal  from  the 
field  to  the  field-hospitals. 

Gunshot  wounds  of  the  chest  may  con- 
veniently be  divided  for  study  into  two 
classes,  viz.,  non-penetrating  and  penetrat- 
ing. Non-penetrating  wounds  be- 
come subdivided  into  simple  contused 
wounds  of  the  soft  parietes  ;  contused 
and  lacerated  wounds ;  similar  wounds 
accompanied  with  injury  to  bones  or  car- 
tilage ;  and  lastly,  those  complicated 
with  lesion  of  some  of  the  contents  of  the 
chest,  the  pleura  remaining  unopened,  or, 
if  the  pleura  be  opened,  without  any 
superficial  wound  of  the  integuments.  In 
none  of  these— and  this  is  their  import- 
ant distinction — is  there  any  communica- 
tion between  the  air  external  to  the 
parietes,  and  the  serous  cavities  of  the 
chest.  Penetrating  wounds  may  ex- 
ist without  wound,  or  with  wounds,  of 
one  or  more  of  the  viscera  of  this  cavity. 
Among  the  more  serious  complications 
with  which  the  latter  may  be  accom- 
panied, is  the  lodgment  of  the  projectile 
or  other  foreign  bodies,  or  of  fragments 
of  bone,  within  the  chest.  As  wounds  of 
the  heart  and  great  vessels  are  almost  in- 
variably at  once  fatal,  and  as  the  organs 
of  respiration  occupy  the  greater  part  of 
the  cavity  of  this  region,  it  is  with  refer- 
ence to  the  latter  that  the  treatment  of 
chest-wounds  is  chiefly  concerned. 

Non-penetrating  wounds. — This  division 
of  gunshot  wounds  includes  a  considera- 
ble proportion  of  recoveries.  Out  of  327 
non-penetrating  wounds  and  contusions 
of  the  chest,  in  the  English  army  in  the 
Crimea,  there  were  only  15  deaths  ;  out 
of  1509  wounds  of  the  same  kind,  in  the 
French  army,  according  to  Dr.  Chenu's 
returns,  there  were  184  deaths.  The 
Washington  Circular,  before  quoted,  re- 
fers to  4759  flesh-wounds  of  the  chest,  and 
states  in  a  general  way  that  they  pre- 
sented a  very  small  ratio  of  mortality. 
[11,549  cases  are  reported  in  the  Surgical 
History  of  the  War  of  the  Rebellion,  Part 
I.,  vol.  ii.,  p.  472,  of  gunshot  flesh-wounds 
of  the  parietes  of  the  chest,  not  including 
the  dorsal  portion.  The  result  was  not 
ascertained  in  658  cases,  which  were 
taken  chiefly  from  incomplete  Confede- 
rate records.  In  the  10,891  remaining 
cases  113  died,  or  about  1  per  cent.] 

Of  the  simpler  wounds,  in  which  the 
soft  parietes  only  are  involved,  little  need 
be  observed,  excepting  that  the  healing 
process  is  often  a  long  one,  owing  to  the 
natural  movements  of  the  ribs  to  which 
the  wounded  structures  are  attached  in- 
terrupting the  process  of  repair,  especially 
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when  the  ball  has  taken  a  prolonged 
course  beneath  the  skin,  and  also  owing 
to  the  frequent  supervention  of  pleuritis 
and  its  consequences.  The  surgeon  must 
be  on  his  guard  to  watch  for  pleuritis 
arising  as  a  consequence  of  these  injuries, 
however  trivial  the  wound  or  contusion 
produced  by  the  projectile  may  at  first 
appear.  Two  deaths  are  recorded  in  the 
British  History  of  the  Crimean  War, 
under  simple  flesh-wounds  and.  contu- 
sions, without  fracture  or  pleural  open- 
ing, from  bullets ;  and  in  both  of  these 
the  fatal  termination  arose  from  pleuro- 
pneumonia. 

When  the  force  with  which  the  wall  of 
the  chest  has  been  struck  has  been  great, 
as  when  a  heavy  fragment  of  shell  strikes 
at  full  speed  against  a  man's  breast-plate, 
the  injury  is  not  only  liable  to  be  followed 
by  severe  ecohymosis,  but  the  subsequent 
effects  of  the  contusion  frequently  show 
themselves  in  abscesses,  necrosis  of  ribs, 
and  sinuses  of  a  troublesome  character 
lasting  for  years  afterwards.  The  carti- 
laginous, or  even  the  bony,  parietes,  may 
be  momentarily  forced  inwards  at  the 
time  of  such  an  injury,  so  that  the  lungs 
become  compressed  and  bruised,  though 
not  opened.  In  such  a  case  blood  may 
be  expectorated  by  the  mouth  in  consid- 
erable quantity,  and,  even  if  no  such 
hemorrhage  as  this  takes  place,  haemop- 
tysis will  almost  invariably  be  one  of  the 
symptoms  presented.  Ecchymosis,  or,  at 
least,  congestion  of  the  lung  itself  to  a 
partial  extent,  in  all  probability  follows 
every  non-penetrating  gunshot  wound  of 
the  chest  of  much  severity.  Instances 
occasionally  occur,  among  injuries  of  the 
chest  from  projectiles  of  large  size,  in 
which,  notwithstanding  no  open  wound 
of  the  parietes  nor  fracture  has  been 
caused,  and  no  opening  of  the  lung  effect- 
ed, yet  death  follows  with  all  the  symp- 
toms of  suffocation,  apparently  due  to  the 
direct  result  of  contusion  of  the  pulmo- 
nary structure  and  its  consequent  en- 
gorgement. 

Lastly,  with  regard  to  these  non-pene- 
trating wounds,  we  may  occasionally  ex- 
pect to  meet  with  a  solution  of  continuity 
in  some  viscus  of  the  thorax,  more  espe- 
cially of  a  lung,  without  any  direct  com- 
munication between  an  external  opening 
and  the  wounded  organ;  and  the  injury 
may  be  accompanied  or  unaccompanied 
by  a  wound  of  the  costal  pleura.  These 
occurrences  are  sometimes  due  to  the 
chest-wall  being  forced  inwards  in  such  a 
way  as  not  only  to  compress,  but  also  to 
lacerate,  a  lung  between  the  opposite 
walls,  without  fracture  of  bone  ;  some- 


times to  a  rib  or  ribs  being  broken,  and 
the  lung  being  wounded  and  penetrated 
by  sharp  points  of  fractured  bone,  in  the 
same  way  as  not  unfrequently  happens  in 
the  accidents  met  with  in  civil  life.  In 
warfare  these  lesions  are  generally  the 
result  of  injuries  from  large  projectiles  of 
irregular  form,  such  as  fragments  of 
shell. 

Penetrating  wounds. — When  we  examine 
statistically  the  results  of  penetrating 
wounds  of  the  chest  in  warfare,  we  find 
that  the  mortality  denoted  is  very  large- 
Out  of  22  officers  so  wounded  in"  the  Cri- 
mea, 15  died ;  and  out  of  125  men,  105 
died,  showing,  when  taken  together,  a 
mortality  of  81.6  per  cent.  Dr.  Chenu's 
Crimean  returns  show  that  out  of  508  pa- 
tients with  penetrating  wounds  of  the 
chest  in  the  French  army,  467  died,  a 
mortality  of  91.9  per  cent.  The  per- 
centages are  here  greatly  increased  by 
the  proximity  of  the  field-hospitals  in  the 
Crimea  to  the  trenches  in  which  most  of 
the  patients  were  wounded  ;  had  they 
been  wounded  under  the  ordinary  circum- 
stances of  battle,  they  would  never  have 
reached  a  hospital,  and  would  have  been 
included  in  the  number  of  dead  on  the 
field  itself.  The  American  returns  are 
not  yet  complete.  The  records  hitherto 
published  state  that  2303  cases  had  been 
transcribed,  in  which  either  the  thoracic 
cavity  had  been  penetrated,  or  the  inju- 
ries had  been  accompanied  by  lesions  of 
the  thoracic  viscera.  The  results  had 
been  ascertained  in  1272  of  these  cases, 
and  were  fatal  in  930,  or  in  73  per  cent. 
Cases  of  non-  penetrating  wounds,  in 
which  lungs  had  been  pierced  by  broken 
ribs,  and  those  in  which  the  lungs  had 
been  only  contused,  are  mingled  in  the 
American  returns  with  the  penetrating 
wounds  ;  this  prevents  exact  comparison 
with  the  results  shown  in  the  English  and 
French  Crimean  returns. 

[The  Surgeon-General's  office  at  Wash- 
ington reports  8404  cases  of  gunshot  pene- 
trating wounds  of  the  chest ;  of  these  5260 
died,  giving  a  death-rate  of  62.5. 

Dr.  Otis  believes,  with  other  writers  on 
military  surgery,  that  many  cases  re- 
ported as  recoveries  after  penetrating 
wounds  of  the  chest,  were,  in  truth,  cases 
of  non-penetrating  wounds,  and  that  if  all 
the  diagnoses  could  be  carefully  scruti- 
nized, and  final  results  traced,  the  pro- 
portion of  deaths  would  be  found  heavier 
than  reported.  It  is  interesting,  how- 
ever, to  compare  the  result  published  by 
the  Surgeon-General's  office,  with  that  of 
others,  which  Dr.  Otis  has  collected  in 
the  following  table  : — 
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New  Zealand  (Mouat)       .... 

French  in  the  Crimea  (Chenu) 

British  in  the  Crimea  (Matthew) 

French  in  Italy  (Chenu)  .... 

Austrians  and  Italians  (Demme) 

Hanoverians  in  Schleswig-Holstein  (Stromeyer 

Prussians  in  Danish  War,  1864  (Loeffler) 

Danes  in  Danish  War,  1864  (Loeffler) 

Prussians  in  Six  Weeks'  War  (Maas) 

Prussians  at  Langensalza  (Stromeyer) 

Prussians  at  Landshut  (Biefel) 

Germans  in  Franco-Prussian  War  (Billroth) 

Germans  near  Metz  (Fischer)   . 

French  at  Sedan  (MacCormac)  . 


Total 


Wounds. 

Died. 

23 

15 

491 

450 

164 

130 

256 

119 

159 

97 

97 

17 

137 

57 

113 

76 

12 

4 

47 

31 

15 

"8 

30 

9 

34 

19 

31 

37 

1609 

1049 

Mortality 
rate. 

60.8 

91.6 

79.2 

46.48 

61. 

17.6 

41.6 

67.2 

33.3 

65.9 

53.3 

30. 

55.8 

54.8 

65.2] 


Fatal  consequences  ensue  in  penetrat- 
ing wounds  of  the  lungs,  either  from  pri- 
mary hemorrhage,  leading  to  exhaustion 
or  suffocation  ;  from  active  inflammation 
of  the  pleurae  and  pulmonary  structure  ; 
from  irritative  fever  accompanying  pro- 
fuse discharges ;  from  fluid  accumula- 
tions in  one  or  both  of  the  pleural  sacs  ; 
from  extension  of  inflammation  to  the 
pericardium  ;  or  from  circumstances  in- 
ducing secondary  hemorrhage. 

In  gunshot  injuries  a  penetrating  wound 
of  the  chest  is  in  most  instances  readily 
obvious  to-  the  sense  of  sight  or  touch. 
The  end  of  the  finger  can  be  inserted,  and 
there  can  be  no  mistake  about  the  nature 
of  the  injury.  But  occasionally,  notwith- 
standing an  opening  has  actually  been 
made  into  the  chest,  difficulties  and  mis- 
takes in  the  diagnosis  occur  ;  particularly 
if  the  bullet  has  passed  through  the  scap- 
ula, shoulder,  or  from  any  more  distant 
part ;  if  it  be  small,  like  a  pistol-ball,  and 
has  entered  very  obliquely ;  or  if,  from 
accidental  position  of  the  patient,  the 
particular  part  of  the  integument  which 
was  pierced  at  the  time  the  opening  was 
made  in  the  chest-wall  has  glided  away, 
and  so  left  the  track  of  the  bullet  covered 
by  sound  skin.  Again,  even  when  we 
have  clear  evidence  that  the  cavity  of  the 
chest  has  been  opened,  it  will  be  found 
by  no  means  easy  always  to  decide 
whether  a  lung  has  been  penetrated  or 
otherwise.  The  train  of  symptoms  usu- 
ally described  as  characterizing  Wounds 
of  the  Lung  must  not  be  expected  to  be 
all  constantly  present ;  they  are  each  lia- 
ble to  be  modified  by  a  great  variety  of 
circumstances,  and  may  each  severally 
exist  in  penetrating  wounds  of  the  chest 
where  the  lung  has  escaped  from  being 
opened.  It  is  only  by  a  combination  of 
symptoms,  rather  than  by  the  presence 
of  any  one  or  other  symptom,  that  a  lung- 
wound  can  in  many  instances  be  diag- 
nosed.    Nor  is  it  always  easy  to  deter- 


mine whether  the  ball  has  lodged  or  not ; 
or,  when  the  ball  has  passed  through, 
whether  fragments  of  bone,  or  other  sub- 
stances, have  remained  behind. 

When  the  cavity  of  the  chest  has  been 
opened  by  a  projectile,  and  the  lung 
wounded,  the  following  circumstances 
may  be  looked  for,  in  addition  to  those 
physical  evidences  of  the  injury  which 
are  obvious  to  sight  and  touch  :  a  certain 
amount  of  constitutional  shock  ;  collapse, 
and  tendency  to  syncope  from  loss  of 
blood ;  hemorrhage  from  the  external 
wound  ;  effusion  of  blood  into  the  pleural 
cavity  ;  haemoptysis  ;  and  dyspnoea.  If 
these  symptoms  are  all  present  we  may 
conclude  that  a  lung  has  been  wounded  ; 
but  we  must  not  conclude  that  a  lung  has 
not  been  wounded  because  any  one  or 
more  of  them  are  absent.  Escape  of 
air  by  the  external  wound,  and  emphy- 
sema, are  also  named  by  some  surgeons 
as  characteristic  signs  of  a  lung-wound. 
The  primary  symptoms  will  generally, 
but  not  invariably,  be  followed,  after 
twenty-four  hours  or  later,  by  the  usual 
signs  of  inflammation  of  some  of  the 
structures  injured.  It  is  not  possible 
within  the  limits  of  this  article  to  discuss 
the  import  of  these  several  symptoms  as 
regards  gunshot  wounds,  but  some  of  them 
may  be  briefly  referred  to. 

The  shock  of  a  penetrating  wound  of 
the  chest,  apart  from  the  collapse  conse- 
quent on  hemorrhage,  is  not  generally  so 
marked  a  symptom  as  it  is  in'  extensive 
fractures  of  the  larger  bones  of  the  ex- 
tremities or  in  penetrating  wounds  of  the 
abdomen.  There  is  often  much  more 
"  shock"  when  a  ball  has  not  penetrated  ; 
when  it  has  met  something  to  oppose  its 
course,  as  part  of  a  soldier's  accoutre- 
ments, and  when,  although  it  has  not  en- 
tered, it  has  nevertheless  struck  with 
such  force  as  to  cause  a  violent  concussion 
of  the  whole  chest  and  its  contents. 

Sudden    copious    hemorrhage    coughed 
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into  the  mouth,  and  rapidly  recurring, 
after  a  projectile  has  entered  the  chest, 
sufficiently  indicates  that  a  lung  has  been 
penetrated.  But  moderate  expectoration 
of  blood  or  ordinary  haemoptysis,  although 
it  indicates  injury  of  some  sort  to  the 
lung,  by  no  means  gives  assurance  that 
this  organ  has  been  opened.  Haemoptysis 
generally  accompanies  gunshot  wounds 
of  the  lung  in  a  greater  or  less  degree, 
no  doubt  always  when  a  bronchial  tube 
of  any  large  size  is  penetrated  and  the 
lung  remains  pervious ;  but  it  is  some- 
times wholly  absent,  even  though  a 
lung  has  been  extensively  opened,  and 
although  the  patient  is  troubled  by  cough. 
Dr.  Eraser,  in  a  monograph  on  Wounds 
of  the  Chest,  has  stated  that  out  of  nine 
fatal  cases  observed  by  him  in  the  Crimea 
in  which  the  lungs  were  wounded,  only 
one  had  had  haemoptysis ;  and  out  of 
seven  fatal  cases  in  which  the  lungs  were 
not  wounded,  two  had  had  haemoptysis. 
This,  however,  from  the  writer's  observa- 
tions, would  appear  to  be  an  unusual  pro- 
portion of  cases  in  which  haemoptysis  was 
not  present  after  lung-wounds. 

Hemorrhage  outwards  from  the  opening 
of  a  chest-wound  does  not  as  a  general 
rule  occur  to  an  extent  to  excite  the  sur- 
geon's anxiety  as  compared  with  other 
symptoms.  Now  and  then,  after  a  severe 
wound,  when  blood  escapes  into  the  pleu- 
ral cavity,  and  the  opening  in  the  chest- 
wall  is  large  and  free,  it  will  flow  copious- 
ly from  the  external  wound  ;  and,  if  both 
the  opening  in  the  lung,  as  well  as  that 
in  the  chest-wall  remains  free,  we  shall 
find  the  blood  mixed  with  air,  and  jetting 
out  whenever  the  patient  coughs.  Or  the 
hemorrhage  may  proceed  in  a  more  direct 
manner  from  the  pulmonary  structure, 
the  escape  outwards  being  due  to  the  ef- 
fect of  old  close  adhesions  connecting  the 
lung  with  the  costal  parietes  and  so  mak- 
ing the  external  opening  continuous  with 
the  track  of  the  wound.  More  usually, 
however,  external  bleeding,  when  it  oc- 
curs, is  due  to  lesion  of  an  intercostal, 
perhaps  also  of  branches  of  the  internal 
mammary  artery,  in  consequence  of  these 
vessels  having  been  torn  by  the  sharp  ends 
of  fractured  ribs. 

Primary  internal  hemorrhage  is  always 
an  alarming  symptom.  It  is  the  chief 
source  of  death  in  those  cases  of  lung- 
wounds  which  prove  mortal  from  the 
early  effects  of  the  injuries  inflicted  ;  the 
fatal  event  being  sometimes  induced  by  it 
rapidly  after  the  receipt  of  the  wound, 
sometimes  not  until  two  or  three  days 
have  elapsed.  There  are  no  means  by 
which  the  exact  position  of  the  sources 
of  internal  hemorrhage  can  be  deter- 
mined. If  immediately  after  a  gunshot 
wound,  copious  hemorrhage  by  the  mouth, 
and  fatal  syncope  or  suffocation  quickly 


supervene,  the  inference  is  obvious  that 
the  projectile  has  opened  some  of  the 
large  pulmonary  vessels.  But  when  the 
internal  hemorrhage  proceeds  more  slow- 
ly, it  may  either  be  derived  from  divided 
pulmonary  vessels,  or  from  some  of  the 
parietal  arteries,  or  from  both  sources 
combined.  When  the  blood  continues  to 
flow  into  the  pleural  sac— as  indicated  by 
the  persistent  blanched  appearance  of 
the  patient,  the  cold  clammy  surface,  in- 
creasing dyspnoea,  occasional  haemoptysis, 
and  the  stethoscopic  signs  on  auscultation 
—  and  when  no  traces  of  a  source  of  hem- 
orrhage in  the  parietal  wounds  can  be 
discovered,  there  can  remain  little  doubt 
that  it  is  from  the  structure  of  the  lung 
itself  that  the  blood  is  flowing.  The 
amount  of  hemorrhage  in  wounds  of  the 
lungs  varies  greatly  according  to  the  di- 
rection of  the  track  of  the  ball ;  for  the 
large  vessels  cannot  here  glide  away  from 
the  action  of  the  projectile,  as  they  may 
in  the  neck  or  extiemities  of  the  body. 
The  situation  of  the  wound  of  entrance, 
or,  if  it  be  a  perforating  wound,  the 
course  the  ball  has  taken,  inferred  from 
the  relative  positions  of  the  wounds  of 
entrance  and  exit,  will  therefore  greatly 
help  us  to  determine  the  probable  site  of 
the  bleeding,  and,  to  some  extent  its  prob- 
able degree  of  gravity.  Wounds  near  the  • 
root  of  each  lung,  where  the  pulmonary 
arteries  and  veins  are  largest,  are  attend- 
ed with  the  greatest  amount  of  hemor- 
rhage ;  and,  as  coagula  can  hardly  form 
sufficiently  to  suppress  the  flow  of  blood, 
are  generally  fatal. 

Dyspnoea  is  a  frequent  accompaniment 
of  wounds  penetrating  the  lung,  but, 
again,  is  not  an  invariable  symptom. 
When  dyspnoea  is  greatly  complained  of 
in  the  early  period,  and  is  not  accompa- 
nied with  signs  of  internal  hemorrhage 
and  pressure,  it  will  sometimes  be  found 
to  depend  upon  the  injuries  to  the  pa- 
rietes, and  to  the  pain  caused  on  taking  a 
full  inspiration,  or  to  congestion  of  the 
lung  from  the  concussion  to  which  it  has 
been  subjected.  When  a  lung  has  been 
penetrated,  and  dyspnoea  is  an  urgent 
symptom  before  sufficient  time  has  elapsed 
for  inflammatory  action  to  have  been  in- 
duced,  the  dyspnoea  ma}'  be  caused  by 
pressure  upon  the  lung,  either  from  effu- 
sion of  blood,  or  from  accumulation  of 
air  in  the  pleural  sac.  Examination  by 
percussion  and  the  stethoscope  will  decide 
the  existence  of  either  of  these  two 
sources  of  compression.  The  dyspnoea, 
if  great,  indicates  that  the  power  of  ex- 
pansion of  both  lungs  is  interfered  with 
by  pressure ;  when  the  compression  is 
limited  to  one  lung,  though  it  may  be 
completely  collapsed  in  consequence,  es- 
pecially if  the  opening  in  the  chest-wall 
be  a  large  one,  the  symptom  of  dyspnoea 
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may  be  wholly  absent.  It  will  be  readily 
understood  how  much  the  situation  of  the 
wound  ;  its  direction,  whether  communi- 
cating immediately  or  by  a  sinuous  course 
with  the  pleural  sac;  the  size  of  the 
opening  ;  and  other  circumstances,  must 
modify  the  occurrence  of  this  symptom. 

It  is  sometimes  stated  that  the  escape 
of  air  by  a  chest-wound  is  a  sufficient 
proof  that  the  lung  has  been  opened  by 
the  projectile.  Experience  has  shown 
that  by  itself  this  occurrence  is  not  a  suf- 
ficient proof  of  a  lung-wound.  Air  has 
been  noticed  to  escape,  when  it  has  been 
afterwards  proved  that  the  lung  was  not 
wounded  ;  and  no  air  may  escape  though 
the  lung  is  wounded.  In  the  former  case, 
the  air  may  have  entered  by  the  wound, 
and  have  been  forced  out  again  by  the  ex- 
pansion of  the  lung  in  inspiration,  or  by 
the  sinking  of  the  chest  on  expiration  ;  in 
the  latter  case,  a  variety  of  conditions, 
both  as  regards  the  wounded  lung  itself 
and  also  the  chest-walls,  may  prevent  the 
occurrence  of  this  symptom.  If  air  and 
frothy  mucus  with  blood,  as  noticed  in 
some  cases,  escape  by  the  wound,  there 
can  be  no  doubt  of  the  nature  of  the  in- 
jury. Emphysema  of  a  diffused  kind  is, 
again,  not  often  seen  in  penetrating  gun- 
shot wounds,  though  it  occasionally  hap- 
pens. The  free  opening  generally  made 
by  the  projectile  sufficiently  explains  this 
fact. 

The  limits  of  this  essay  prevent  refer- 
ence at  any  length  to  the  inflammations 
which  supervene  on  these  wounds.  Dif- 
fused inflammation  of  the  lung  itself  is 
not  so  common  as  might  perhaps  be  ex- 
pected. In  unfavorable  cases,  the  pleural 
cavity  is  generally  found  to  be  the  seat  of 
extensive  inflammatory  action,  with  un- 
healthy accumulations  of  sero-purulent 
fluid,  floating  lymph,  and  broken-up  clot, 
especially  where  irritation  has  been  kept 
up  by  the  presence  of  foreign  bodies,  or 
the  patient's  constitution  has  become  de- 
bilitated from  any  cause. 

Natural  process  of  cure  of  lung-wounds. — . 
When  a  case  of  bullet-wound  of  a  lung 
progresses  favorably,  the  following  are 
usually  the  successive  steps  of  the  cura- 
tive process.  The  pleura  adjoining  the 
seat  of  injury  becomes  inflamed,  exuda- 
tion occurs,  and  by  this  means  the  orifice 
of  entrance  in  the  lung,  and  of  exit  also, 
if  the  ball  has  perforated  its  structure, 
become  adherent  to  the  costal  parietes 
shortly  after  the  receipt  of  the  injury. 
The  openings  made  by  the  ball,  both  the 
opening  in  the  chest-wall  and  that  in  the 
lung,  thus  become  circumscribed  and  ex- 
cluded from  the  general  pleural  cavity. 
In  a  similar  way,  the  track  of  the  pro- 
jectile through  the  lung  is  shut  off  from 
VOL.  in.— 32 


communication  with  the  rest  of  the  organ 
by  effusion  into  the  parenchyma  around 
it.  If,  however,  any  bronchial  tubes  of 
rather  large  size  have  been  opened  in  the 
course  the  bullet  has  taken,  these  do  not 
close  ;  and,  in  consequence,  a  communi- 
cation is  kept  up  between  the  wound  and 
the  principal  air-passages.  In  a  few  days 
suppuration  becomes  established  along 
the.  track  of  the  ball  through  the  lung, 
the  matter  being  principally  discharged 
by  the  external  openings  of  entrance  and 
exit  ;  the  contused  surface  of  the  wound 
along  which  the  ball  has  passed  sloughs 
and  comes  away  in  the  discharges,  and 
the  fresh  surface,  which  thus  becomes 
exposed,  is  lined  with  a  layer  of  lymph. 
The  altered  texture  of  the  parts  now  re- 
duces the  wound  to  the  condition  of  a 
fistula.  This,  as  the  cure  proceeds,  grad- 
ually contracts,  the  external  wounds  be- 
come cicatrized,  and  in  this  way  a  resto- 
ration of  continuity  is  finally  established. 

Sometimes  when  the  bullet  has  been  a 
very  small  one,  another  process  of  cure 
occurs.  There  is  not  formed  the  intimate 
connection  between  the  wound  in  the 
chest-wall  and  that  in  the  lung,  and  there 
is  not  the  escape  of  discharges  and  sloughs 
by  the  external  parietal  opening,  but  the 
lung-wound  being  diminished  in  size  near 
the  surface  of  the  organ,  by  partial  col- 
lapse of  the  lung  substance  and  from 
becoming  plugged  by  coagulum.  is  thus 
excluded  from  communication  with  the 
pleural  cavity,  and  the  purulent  dis- 
charges which  follow  escape  through  the 
bronchi  and  mouth.  The  wound  in  the 
chest-wall  becomes  healed  independently 
of  the  wound  in  the  lung. 

In  some  instances,  when  the  subject  of 
a  bullet-wound  of  the  lung  has  lived  for 
many  years,  on  examination  after  death, 
the  track  of  the  ball,  though  completely 
closed,  has  been  readily  perceptible  on 
being  cut  across,  from  part  of  the  lung 
around  it  being  consolidated  to  a  greater 
or  less  extent ;  in  others,  in  which  no 
doubt  had  been  felt  that  the  lung  had 
been  traversed,  the  healing,  presuming 
the  diagnosis  to  have  been  correct,  has 
been  so  perfect  that  the  direction  in 
which  the  ball  had  passed  could  not  be 
detected.  When  the  ball  itself  has 
lodged  and  become  embedded  in  the  sub- 
stance of  the  lung,  it  is  generally  found 
sacculated  in  a  cyst  so  intimately  con- 
nected with  the  lung-tissue  that  they  can 
hardly  be  separated  from  each  other  by 
dissection.  When  balls  have  thus  lodged 
with  impunity  in  the  pulmonic  tissue, 
they  have  usually  been  found  near  the 
periphery  of  the  organ,  and  the  part  of 
the  lung  in  which  they  are  embedded  has 
become  adherent  to  the  costal  parietes. 
Thus  the  weight  of  the  projectile  has  been 
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partly  sustained,  as  it  were,  by  suspen- 
sion, and  pressure  upon  the  lung-sub- 
stance proportionally  obviated. 

The  first  of  the  two  healing  processes  of 
a  gunshot  wound  of  the  lung  described  is 
well  illustrated  by  figs.  762  to  704.  They 
are  taken  from  a  preparation  in  the  Army 
Medical  Museum  at  Netley.  The  history 
of  the  case  is  briefly  as  follows.  The 
patient,  Private  O.  Doyle,  a  young  soldier, 

Fig.  762. 


movements  of  the  ribs  at  the  respective 
seats  of  injury  are  worthy  of  observation. 
Treatment.— The  object  of  the  surgeon's 
care  must  be,  in  the  first  place,  to  arrest 
hemorrhage ;  secondly,  to  remove  pieces, 
or  jagged  projections,  of  bone,  or  any 
other  sources  of  local  irritation  ;  and, 
thirdly,  to  adopt  measures  for  the  preven- 
tion of  all  interference  with  the  natural 
process    of    cure    previously    described. 

rig.  763. 


Position  of  the  wonnds  of  entrance  and  exit  in  the 
case  of  Private  O.  Doyle.  (See  text.)  The  probe  is  in- 
serted into  a  sinus  connected  with  the  wound  of  exit. 
The  fragments  of  the  broken  rib  are  firmly  united, 
much  thickened,  and  by  their  position  oppose  move- 
ment of  the  ribs  above  and  below  the  seat  of  injury. 

was  subjected  to  a  perforating  wound  of 
the  right  side  of  the  chest  and  lung  by 
a  musket-ball  on  November  26,  1857,  in 
India.  He  returned  to  England  in 
August,  1858,  and  on  the  15th  of  October 
of  the  same  year,  eleven  months  after  his 
wound,  died  of  gangrene  of  the  left,  or 
unwounded,  lung.  The  Wound  of  en- 
trance, which  was  between  the  sixth  and 
seventh  ribs.four  inches  from  the  outer  side 
of  the  right  nipple,  was  then  soundly 
healed  ;  the  wound  of  exit,  which  was 
between  the  tenth  and  eleventh  ribs,  close 
to  the  spine,  had  been  prevented  from  be- 
coming completely  closed  by  the  lodgment 
towards  the  termination  of  the  track  of 
the  ball  of  some  small  pieces  of  bone 
which  had  been  torn  awny  from  the  ribs 
in  front  by  the  bullet  in  its  passage.  The 
steps  taken  by  nature  to  aid  the  curative 
process  by  arresting  as  far  as  possible  the 


External  condition  of  the  wound  of  entrance  in  the 
case  of  Private  0.  Doyle.  (See  text.)  The  puckered  and 
inverted  portion  of  integument  shown  is  firmly  united 
to  the  cicatrix  of  the  track  through  the  chest-wall. 
From  iheiwjured  rib  there  descends  a  firmly-connected 
and  strong  piece  of  bone,  originally  a  splinter  torn 
and  pushed  aside  by  the  bullet,  and  this  meets  an 
exostotic  growth  from  the  uninjured  rib  below,  so  as 
together  to  form  a  column  of  support  to  the  damaged 
structures  above. 

Although  the  shock  may  happen  to  be 
considerable,  attempts  to  rally  the  patient, 
if  any  be  made,  should  be  conducted  very 
cautioushr ;  the  prolongation  of  the  de- 
pressed condition  may  be  valuable  in 
enabling  the  injured  structure  to  assume 
the  necessary  state  for  preventing  hemor- 
rhage. [Aconite  or  veratria,  or  some 
arterial  depressant  should  be  used,  if  reac- 
tion threatens  to  become  immoderate.] 
Hemorrhage  from  vessels  belonging  to 
the  costal  parietes  should  be  arrested  by 
ligature,  as  in  other  ports,  if  the  source 
from  which  it  proceeds  can  be  ascertained, 
and  if  the  flow  of  blood  be  so  free  as  not 
to  be  controlled  by  pressure  and  ordinary 
styptics.  If  attempts  at  applying  the 
ligature  fail  (and  it  is  a  difficult  operation 
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in  the  case  of  an  intercostal  artery — so 
much  so,  that  a  variety  of  instruments 
have  been  devised  for  the  purpose  of  ac- 
complishing this  special  object,  though 
all  of  doubtful  utility),  the  best  plan  is  to 
plug  the  opening.  This  may  be  done 
without  any  risk  of  pushing  foreign  bodies 
into  the  cavity  of  the  pleura,  in  the  follow- 
ing way.  A  large  piece  of  linen  is  laid 
upon  that  part  of  the  chest  in  which  the 
wound  is  placed,  and  the  middle  portion 
of  this  linen  is  pressed  into  the  wound  by 
the  finger,  so  as  to  form  a  kind  of  pouch. 
This  pouch  is  then  distended  by  sponge 
or  lint  pushed  into  it  until  the  pressure 


Internal  view  of  the  track  of  the  ball  in  the  case  of  Private 
0.  Doyle.  (See  text.)  The  firm  union  of  the  opening  of 
entrance  in  the  lung  to  the  opposite  portion  of  the  chest- 
wall,  the  track  of  the  ball  through  the  lung  lined  with  false 
membrane ,  and  the  open  ends  in  it  of  small  bronchial  tubes, 
are  points  worthy  of  note. 

arrests  the  bleeding ;  on  stretching  out 
the  corners  of  the  linen  cloth  the  pressure 
of  the  plug  will  be  increased.  The  whole 
may  finally  be  secured  to  the  chest  by  a 
bandage  or  roller.  [Styptics  should  be 
avoided,  because  they  may,  especially  if 
in  the  form  of  powder,  escape  into  the 
chest-cavity.  Although  lightly  treated 
by  many  authors,  wounds  "of  the  inter- 
costal vessels  are  very  dangerous.  Eleven 
out  of  fifteen  cases,  reported  as  occurring 
during  the  late  war  in  America,  were 
fatal.  Fortunately  the  complication  is 
rare  in  gunshot  wounds  of  the  chest. 

If  compression  by   plugging  does  not 
stop  the  hemorrhage,  the  wound  should 


be  enlarged,  any  loose  fragments  of  bone, 
if  the  rib  be  comminuted,  removed,  and 
the  bleeding  vessel  secured  by  ligature. 
If  these  means  fail,  or  are  impracticable, 
the  method  suggested  by  Professor  Gross 
should  be  tried— a  small  hole  is  drilled 
through  the  rib,  and  avoiding  the  pleura  by 
keeping  close  to  the  bone,  a  silver  wire  is 
passed  around  the  vessel.  The  wire  in- 
cludes in  this  way  a  portion  of  the  bone, 
as  well  as  the  artery,  vein,  and  nerve. 

Wounds  of  the  internal  mammary 
artery  are  reported  by  Dr.  Otis  in  five  or 
six  cases  ;  five  were  fatal.  The  best  plan 
of  ligating  this  vessel  is  probably  the 
one  recommended  by  Goyrand.] 

Hemorrhage  from  the  lung  itself 
must  be  treated  on  the  general  princi- 
ples adopted  in  all  such  cases;  the  ad- 
ministration of  cool  acid  drinks,  iced, 
if  ice  can  be  obtained,  perfect  quiet, 
and  the  administration  of  opium  or 
digitalis.  When  blood  has  accumu- 
lated in  any  large  quantity,  and  the 
patient  is  so  much  oppressed  as  to 
threaten  suffocation,  all  coverings 
must  be  removed,  and  the  blood  be 
permitted  to  escape  by  the  wound  ; 
the  wound  should  even  be  enlarged, 
if  necessary,  so  as,  with  the  assist- 
ance of  proper  position,  to  facilitate 
its  escape.  If  the  effused  blood,  from 
the  situation  of  the  wound,  cannot 
be  thus  evacuated,  and  the  patient 
be  in  danger  of  suffocation,  then 
paracentesis  must  be  resorted  to. 

The  extensive  early  bleedings  for- 
merly recommended  in  penetrating 
gunshot  wounds  of  the  chest  for  the 
purpose  of  arresting  internal  hemor- 
rhage are  now  rarely  practised  by 
English  surgeons.  Should  the  pa- 
tient survive,  the  extreme  drain  thus 
effected  appears  to  interrupt  after- 
wards the  process  of  adhesion  be- 
tween the  pleural  surfaces,  and  to 
arrest  the  steps  which  might  other- 
wise be  taken  by  nature  to  repair 
the  existing  mischief,  while  it  leads 
the  injured  structures  into  a  condi- 
tion favorable  for  gangrene,  or  en- 
courages the  formation  of  ill-conditioned 
purulent  effusions  in  large  amount. 

[In  8715  cases  of  penetrating  wounds  of 
the  chest,  reported  in  the  Surgical  His- 
tory of  the  War,  Part  I.,  vol.  ii.,  p.  612, 
hemorrhage  occurred  in  346  cases,  and 
was  fatal  in  137.  In  addition  to  the 
means  suggested  to  arrest  hemorrhage,  if 
it  is  excessive,  bags  of  ice  should  be  ap- 
plied to  the  chest,  and  a  teaspoonful  of 
the  wine  or  fluid-extract  of  ergot,  with 
five  or  ten  drops  of  the  tincture  of  opium, 
given  every  twenty  or  thirty  minutes. 
The  wound  should* be  left  open  and  de- 
pendent, to  allow  the  blood  to  escape 
from  the  chest-cavity.      If  the  bleeding 
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continues,  and  there  is  clanger  of  fatal  j 
exhaustion  from  this  cause,  the  wound  , 
should  be  closed,  with  the  hope  that  co- 
agulation will  take  place,  and  the  flow  be 
arrested  by  its  hemostatic  effect  upon  the 
bleeding  part,  and  the  application  of  cold 
to  the  chest,  heat  to  the  extremities,  and 
the  administration  of  ergot  and  opium 
continued.  If  the  bleeding  is  controlled 
in  this  way,  in  five  or  six  days,  when 
danger  of  recurrence  of  the  hemorrhage 
has  passed,  the  wound  should  be  opened 
and  the  effused  blood  permitted  to  escape. 

In  a  case  under  my  care,  where  the  hem- 
orrhage following  a  gunshot  wound  of  the 
chest  was  excessive,  and  death  from  ex- 
haustion imminent,  the  patient  being  cold, 
pale,  and  pulseless,  a  tablespoonful  of 
spirits  of  turpentine,  given  undiluted  by 
the  mouth,  brought  back  the  pulse  to  the 
wrist,  color  to  the  face,  and  warmth  to  the 
surface,  and  at  the  same  time  arrested  the 
hemorrhage.  Dr.Fraser,in  his  monograph 
on  Wounds  of  the  Chest,  was  the  firslf'to 
show  that  venesection,  to  arrest  hemor- 
rhage in  penetrating  gunshot  wounds  of 
the  chest,  was  useless  and  dangerous.  Dr. 
Eraser's  experience  on  this  point  is  con- 
firmed by  that  of  the  Federal  and  Con- 
federate surgeons.] 

If  the  wound  be  not  attended  with  ac- 
tive hemorrhage  within  the  cavity  of  the 
chest,  if  any  bleeding  there  may  have 
been  from  the  external  wound  has  been 
stopped,  as  soon  as  all  splinters  or  other 
local  sources  of  irritation  have. been  cau- 
tiously removed,  a  pledget  of  lint  should 
be  laid  over  the  opening,  and  a  broad 
bandage  placed  round  the  chest,  just 
tight  enough  to  support  the  ribs,  and  in 
some  degree  to  restrain  their  movements. 
An  opening  should  be  made  in  the  band- 
age over  the  site  of  the  wound,  lai-ge 
enough  to  permit  the  ready  access  of  the 
surgeon  to  it,  if  necessary,  and  to  allow 
the  escape  of  discharges.  When  there  is 
.only  one  wound,  the  patient  should  be 
laid  on  the  wounded  side,  if  his  comfort 
admits  of  it,  and  with  the  wound  down- 
wards. This  is  done  with  a  view  to  pre- 
vent accumulation  of  fluid  in  the  pleura  ; 
and,  at  the  same  time,  to  allow  freer 
action  of  the  chest  on  the  uninjured  side  for 
respiration.  If  there  be  two  openings,  as 
will  most  frequently  be  the  case  in  rifle- 
ball  wounds,  one  wound  should  be  placed 
downwards  in  the  manner  just  mentioned, 
and  the  wound  which  will  then  be  uppei*- 
most  should  be  kept  covered.  The  most 
perfect  quiet  that  can  be  obtained  should 
be  enjoined,  and  opium  may  be  freely 
given  for  aiding  this  object. 

When  these  arrangements  have  been 
carried  out,  the  surgeon  will  next  have 
to  turn  his  attention  to  meeting  the  dan- 
gers of  inflammatory  action,  especially 
in  the  pleura,  lungs,  and  pericardium. 


[Trumatic  pleurisy  and  pneumonia  do  not 
invariably  follow  gunshot  wounds  of  the 
pleura  and  lung,  as  some  writers  have 
taught  us  to  believe.  As  a  prominent 
complication  traumatic  pleurisy  is  men- 
tioned in  only  94  cases,  and  traumatic 
pneumonia  in  285  cases  of  penetrating, 
and  7  of  non-penetrating  wounds  of  the 
chest,  in  the  Surgical  History  of  the  War, 
Part  I.,  vol.  ii.,  pp.  617  and  619.]  The 
general  treatment  of  pleurisy  or  pneumo- 
nia after  a  gunshot  wound  will  not  differ 
materially  from  the  treatment  of  the  same 
inflammations  when  arising  from  other 
causes.  The  chief  difference  in  condition 
is  that  in  almost  all  cases  of  penetrating 
wounds  air  will  have  been  admitted  into 
the  pleura,  and  empyema,  or  sero-puru- 
lent  effusions  mixed  with  broken-up  clot, 
will  occur  as  a  consequence.  Here  again 
of  late  years  the  practice  of  bleeding 
which  was  formerly  enjoined  in  all  such 
cases  by  military  surgeons,  not  only  as 
the  best  means  of  obviating  internal 
hemorrhage  (which  has  been  already  re- 
ferred to),  but  also  as  the  best  remedy  to 
be  relied  on  afterwards  for  preventing 
and  reducing  inflammation,  is  now  seldom 
resorted  to.  The  use  of  calomel  to  sali- 
vation is  also  almost  entirely  abandoned. 
Everything  calculated  to  lower  the  gene- 
ral strength  js  rather  avoided.  More 
reliance  is  placed  on  careful  nursing, 
regimen,  and  dieting,  and  on  restraining 
vascular  excitement  within  due  bounds, 
by  the  exhibition  of  medicines  whose  in- 
fluence on  the  constitution  is  not  of  so 
permanent  a  character  as  is  that  of  mer- 
cury. If  the  inflammatory  action  be 
excessive,  small  doses  of  tartarized  anti- 
mony, digitalis,  and  the  usual  purgatives, 
are  employed  to  combat  it ;  but,  even 
with  these,  the  patient's  strength  is  sup- 
ported by  appropriate  means,  especially 
in  cases  where  suppuration  is  profuse. 
Yenesection  has  been  proved  by  modern 
experience  not  to  prevent  inflammation 
taking  place,  and  has  seemed  to  give  it, 
when  it  has  arisen,  more  power  over  the 
weakened  structures.  In  the  Crimean 
campaign,  in  which  the  circumstances  of 
the  period  led  for  the  first  time  army  sur- 
geons to  depart  from  the  doctrines  so 
strongly  enforced  by  Guthrie,  Hennen, 
and  other  eminent  military  practitioners 
of  the  Peninsular  period,  not  a  few  in- 
stances of  favorable  recovery  took  place 
after  lung  wounds  without  venesection 
being  resorted  to  as  any  part  of  the  treat- 
ment. The  case  of  an  officer  of  the  19th 
Regiment,  who  was  shot  at  the  assault  of 
the  Great  Redan,  and  under  the  care  of 
the  writer,  will  serve  to  illustrate  some  of 
the  points  before  named.  In  this  in- 
stance, a  rifle-ball  passed  through  the 
upper  part  of  the  left  scapula  near  its 
superior   posterior    angle,    comminuting 
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the  bone  and  entering  the  chest.  The 
ball,  together  with  a  piece  of  cloth,  was 
excised  in  front,  two  inches  above  and 
internal  to  the  fold  of  the  axilla.  The 
mouth  was  filled  with  blood  immediately 
after  the  injury  ;  bloody  expectoration 
continued  for  three  days ;  there  was 
hacking  cough  on  increased  inspiration ; 
the  respiratory  murmur  was  accompanied 
with  slight  crepitating  rales  in  the  upper 
part  of  the  lung  ;  there  was  weakness, 
but  not  much  "shock."  This  officer, 
like  almost  all  others  who  were  then  with 
the  front  of  the  army  before  Sebastopol, 
had  been  much  weakened  in  frame  by 
scorbutic  .  diarrhoea  in  the  winter  of 
1854-55,  so  that  it  appeared  very  objec- 
tionable to  lower  his  vital  force  by  any 
means  ;  and  though  the  cure  was  pro- 
tracted by  occasional  attacks  of  diarrhoea 
subsequently  to  the  injury,  by  profuse  dis- 
charge from  the  wounds,  and  separation 
from  time  to  time  of  spiculse  of  bone,  he 
left  for  England  two  months  afterwards 
with  his  recovery  nearly  completed,  and 
no  inconvenience  from  the  wound  has 
been  experienced  in  the  discharge  of 
his  duties  since.  ISTo  venesection  at  all 
was  practised  in  this  case  ;  but  tonics, 
nourishing  diet,  and  port-wine  were  given 
as  soon  as  suppurative  action  had  been 
established.  The  reports-  which  have 
reached  us  from  the  United  States,  tend 
to  show  that  bleeding  was  scarcely  ever 
practised  during  the  late  war  in  that 
country  for  chest-wounds  ;  indeed  in  the 
Circular  from  the  Surgeon-General's  Of- 
fice before  quoted,  it  is  stated  that  "  in 
the  treatment  of  penetrating  wounds  of 
the  chest,  venesection  appears  to  have 
been  abandoned  altogether." 

"While  thus  dwelling,  however,  on  the 
successful  treatment"  of  chest-wounds 
without  venesection,  it  is,  only  right  to 
mention  that  the  opinion  of  some  thought- 
ful surgeons  in  the  Crimea  did  not  coin- 
cide with  the  views  of  those  who  regarded 
bleeding  as  not  only  useless  but  injurious. 
Some  indeed  considered  that  more  lives 
would  have  been  saved  had  the  lancet 
been  used  more  freely.1  In  some  in- 
stances in  the  Crimea  the  successful 
issues  appeared  to  have  been  owing  to 
copious  venesection.  A  remarkable  case 
in  point  occurred  in  a  young  soldier  of 
the  33d  Regiment,  private  Thomas  Mon- 
aghan,  under  the  care  of  Dr.  Muir,  who 
has  since  attained  so  eminent  a  position 
in  the  army  medical  service.  The  patient 
was  wounded  in  August,  1855,  through 
the  left  shoulder-joint  and  chesty  the 
glenoid  cavity  and  head  of  the  humerus 
being  injured,  and  the  lung  implicated. 

1  See  the  remarks  on  this  subject  in  Dr. 
Macleod's  Notes  on  the  Surgery  of  the  War 
in  the  Crimea,  p.  237,  London,  1858. 


In  this  instance  complete  recovery  as  to 
the  chest,  and  recovery  with  partial  an- 
chylosis of  the  shoulder,  without  opera- 
tive interference,  followed,  and  appeared 
attributable  chiefly  to  inflammatory  ac- 
tion being  kept  under  by  repeated  vene- 
section, the  use  of  antimonial  medicines, 
and  enforced  abstinence.  In  two  other 
cases,  which  occurred  during  the  same 
month  under  Dr.  Muir's  care,  successful 
terminations  appeared  to  be  attributable 
to  the  use  of  similar  means.  In  one  of 
these  the  ball  entered  the  -front  of  the 
chest,  between  the  third  and  fourth  ribs, 
and  passed  out  between  the  seventh  and 
eighth  ribs  below ;  in  the  other,  after 
passing  through  the  right  arm,  it  entered 
the  chest  at  the  posterior  border  of  the 
axilla,  and  emerged  near  the  apex  of  the 
scapula.  More  extended  statistical  in- 
formation, with  careful  analysis  of  indi- 
vidual cases,  is  required  before  the  ques- 
tion of  the  proper  treatment  of  chest 
wounds,  so  far  as  venesection  is  con- 
cerned, can  be  regarded  as  a  settled  one. 
Perhaps  when  the  whole  of  the  vast  ex- 
perience recently  gained  in  the  War  of 
the  Rebellion  in  the  United  States,  has 
been  well  collated  and  is  made  public, 
the  question  will  be  in  a  great  measure 
solved. 

[A  careful  examination  of  all  the  re- 
turns, confirms  the  statement  of  Dr.  Otis 
made  in  Circular  ~No.  6,  S.  G.  O.,  that 
venesection  for  gunshot  wounds  of  the 
chest  ' '  appears  to  have  been  abandoned 
altogether."  Dr.  Chisolm,  in  his  excel- 
lent Manual  of  Military  Surgery,  is  also 
opposed  to  venesection  under  such  circum- 
stances. 

In  A  Manual  of  Military  Surgery, 
issued  for  the  use  of  the  Confederate 
States  Army,  the  practice  of  venesection 
in  the  treatment  of  chest-wounds  was 
condemned  as  "  unphilosophical  and  in- 
jurious." The  Confederate  military  sur- 
geons usually  adopted  at  first  an  expect- 
ant, and  later  a  supportive  or  restorative 
plan  of  treatment.  Absolute  rest,  cool 
drinks,  opium,  quinine,  milk,  eggs,  beef 
tea,  and  sometimes  whiskey,  generally 
constituted  the  treatment.] 

A  plan  of  treating  gunshot  wounds  of 
the  chest  by  hermetically  sealing  their 
external  orifices,  was  introduced  during 
the  late  war  in  America  by  Dr.  Howard, 
of  the  United  States  Army.  A  descrip- 
tion of  the  process,  with  "the  presumed 
objections  to  it  in  practice,  may  be  found 
in  a  published  lecture  on  the  subject  by 
the  writer  of  this  essay,  in  the  Lancet  of 
January  2,  1864.  The  Washington  re- 
port before  quoted  has  since  commented 
on  the  plan  as  follows:  "The  record  of 
the  results  of  the  so-called  method  of 
'  hermetically  sealing'  gunshot  penetrat- 
ing wounds  of  the  chest  are  sufficiently 
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ample  to  warrant  an  unqualified  condem- 
nation of  the  practice.  The  histories  of 
the  cases  in  which  this  plan  was  adopted 
have  been  traced,  in  most  instances,  to 
their  rapidly  fatal  conclusion."1  [It  is  to 
be  hoped  that  the  plan  of  hermetically 
sealing  the  external  orifices  of  gunshot 
chest-wounds  will  never  be  imitated  in  the 
future.] 


Gunshot  Wounds  of  the  Abdomen. 

[Dr.  Otis  says  that  one-tenth  of  those 
killed  in  battle,  perish  from  wounds  of 
the  abdomen,  and  that  from  three  to  four 
per  cent,  of  all  the  wounded  treated,  are 
injuries  of  the  belly.] 

Gunshot  wounds  of  the  abdomen,  like 
those  of  the  chest,  naturally  divide  them- 
selves into  non-penetrating  and  penetrat- 
ing. The  non-penetrating  may  be  either 
simple  flesh-wounds  or  contusions^or 
may  be  accompanied  with  fracture  of 
some  of  the  pelvic  bones,  or  with  injury 
to  some  of  the  contained  viscera.  In 
penetrating  wounds,  the  peritoneum  only, 
or  together  with  it,  one  or  more  of  the  ab- 
dominal viscera,  may  be  wounded  ;  or,  in 
comparatively  rare  cases,  a  projectile  will 
so  enter  that  a  viscus  is  penetrated  with- 
out the  peritoneum  being  involved.  It  is 
in  the  regional  cavity  of  the  abdomen  that 
the  proportion  of  penetrating  wounds  is 
the  greatest.  The  cranium,  from  its  tough- 
ness, form,  structure,  and  coverings,  sei'ves 
as  a  strong  defence  against  penetration  of 
the  brain  even  by  gunshot ;  the  osseous 
yet  elastic  and  movable  ribs,  the  scapula?, 
sternum,  and  the  muscular  parietes,  with 
their  convex  outline,  greatly  protect  the 
contents  of  the  cavity  which  they  enclose ; 
but  the  extensively  exposed  surfaces  of 
the  abdomen,  anteriorly  and  laterally, 
have  scarcely  any  power  of  resistance  to 
offer  against  a  projectile  impinging 
upon  them ;  and  when  this  important 
cavity  is  once  opened  by  these  means, 
whether  the  projectile  lodges  within  it  or 
otherwise,  death  is  the  usual  result. 
Even  the  chances  of  a  favorable  termi- 
nation which  may  exist  in  wounds  from 
other  causes  are  generally  wanting  in  gun- 
shot wounds  ;  and  much  of  the  treatment, 
such  as  the  use  of  sutures,  and  of  other 
means  that  can  be  adopted  to  ensure  the 
apposition  of  cut  edges,  is  inapplicable 
here,  from  the  parts  to  a  certain  distance 
being  almost  necessarily  deprived  of  their 
vitality  in  injuries  from  gunshot. 

Non-penetrating  wounds  are  not  propor- 


1  Circular  No.  6,  p.  22,  Washington,  Nov. 
1865.  A  reply  by  Dr.  Howard  to  the  remarks 
in  the  lecture  published  in  the  Lancet  of  Jan., 
1864,  appeared  in  the  Amer.  Journal  of  Med. 
Sciences  of  October,  1864. 


tionally  so  grave  as  their  nearness  to  the 
peritoneum  and  the  important  organs  in- 
vested by  it  might  lead  us  to  anticipate. 
Out  of  115  non-penetrating  wounds  and 
contusions  by  projectiles  of  all  kinds,  in 
the  English  army  during  the  Crimean 
campaign,  22  deaths  occurred,  or  19.1 
per  cent.  ;  out  of  328  similar  cases  in  the 
French  army,  there  were  54  deaths,  or 
16.4  per  cent.  The  proportion  of  recov- 
eries in  the  American  returns  appears  at 
first  sight  to  be  much  larger.  They  show 
only  114  deaths  out  of  2164  flesh-wounds 
and  contusions  of  the  abdomen,  or  5.2 
per  cent.  ;  but  all  cases  in  which  the  ab- 
dominal viscera  were  injured  are  exclud- 
ed from  these  numbers,  which  probably 
explains  the  great  difference  between  the 
comparative  mortality  shown  in  them 
and  in  the  Crimean  returns. 

[The  records  of  the  late  American  war 
give  4469  gunshot  flesh-wounds  of  the 
parietes  of  the  abdomen,  with  253  deaths  ; 
258  gunshot  contusions,  with  five  deaths. 
S.  H.  W.,  Part  II.,  vol.  ii.,  p.  8.] 

The  fatal  injuries  which  occasionally 
occur  from  masses  of  shell,  or  round-shot, 
in  which  the  liver,  spleen,  or  other  vis- 
cera are  ruptured  without  penetration  of 
the  abdominal  parietes,  and  where  death 
ensues  from  shock,  hemorrhage,  or  peri- 
tonitis, have  been  alluded  to  in  the  gene- 
ral remarks.  [Forty-one  cases  of  gun- 
shot injuries  of  the  abdominal  viscera, 
without  external  wounds,  have  been  col- 
lected by  Dr.  Otis  ;  of  these  twenty  were 
fatal ;  and  eleven  cases  from  violence 
other  than  gunshot,  of  which  ten  died.] 
If  the  parietes  have  been  much  contused, 
abscess  or  sloughing  may  be  expected  ; 
and  a  tendency  to  visceral  protrusion  must 
be  afterwards  guarded  against,  in  case  of 
recovery.  The  "Washington  Circular," 
before  quoted,  mentions  that  the  114 
deaths  among  the  non-penetrating  wounds 
resulted  in  most  instances  from  sloughing 
after  injury  to  the  abdominal  walls  by 
shells. 

^Non-penetrating  wounds  complicated 
with  fractures  of  pelvic  bones  are  not  in- 
cluded in  the  foregoing  numbers.  When 
these  bones  are  fractured  by  heavy  pro- 
jectiles, and  the  injuries  do  not  prove  di- 
rectly mortal,  very  protracted  abscesses 
generally  arise,  connected  with  necrosed 
bone  ;  and  the  vital  powers  of  the  pa- 
tient are  greatly  tried  by  the  necessary 
restraint  and  long  confinement.  The 
great  force  by  which  these  wounds  must 
be  produced,  and  the  general  contusion  of 
the  surrounding  structures,  cause  a  large 
proportion  sooner  or  later  to  end  fatally, 
notwithstanding  the  peritoneal  cavity  has 
escaped  from  being  wounded.  Of  29 
such  cases  which  came  under  treatment 
in.  the  English  army  in  the  Crimea,  16 
died,  or  55  per  cent. ;  of  111  cases  in  the 
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French  army,  81,  or  72.9  per  cent.  Of 
185  cases  in  the  United  States  armies  of 
which  the  results  are  published,  77  died, 
or  44.2  per  cent. 

[1494  cases  of  shot -fractures  of  the 
pelvis  are  reported,  S.  H.  W.,  Part  II., 
vol.  ii.,  p.  255,  with  a  mortality  of  544, 
and  32  cases  with  the  result  unknown. 
From  its  extent  and  exposed  position 
the  ilium  was  injured  most  frequently, 
and  the  left  iliumoftener  than  the  right. 
829  instances  of  shot-fractures  of  the  ilium 
are  recorded,  with  a  mortality  of  211. 
When  the  wound  did  not  involve  some  of 
the  contents  of  the  pelvis,  it  was  not  often 
fatal.  Of  86  injuries  of  the  pubic  bones, 
one-half  perished— many  of  them  because 
of  some  injury  of  the  hladder.  73  cases 
of  shot-fracture  of  the  ischium,  with  31 
deaths  ;  145  of  the  sacrum  with  62  deaths  ; 
and  17  of  the  coccyx  with  6  deaths,  are 
reported.] 

Penetrating  wounds. — The  ratio  of  re- 
coveries after  these  wounds  in  both  the 
French  and  English  armies  in  the  Crimea 
was  very  small.  Out  of  124"  penetrating 
wounds  of  the  abdomen  in  the  English 
army,  115,  or  92.7  per  cent,  died  ;  out  of 
121  in  the  French  army,  111,  or  91.7  per 
cent.,  died.  The  "Washington  Circular," 
before  quoted,  states  that  of  543  cases  in 
which  "the  peritoneal  cavity  was  pene- 
trated, or  the  abdominal  viscera  injured," 
the  results  had  been  ascertained  in  414, 
and  were  fatal  in  308,  or  74  per  cent. 

[The  returns  from  the  late  American 
war  give  3717  cases  of  penetrating  wounds 
of  the  abdomen  ;  of  these  3031  died ;  a 
mortality  of  87.2  per  cent.  Altogether 
8590  cases  are  reported  of  injuries  of  the 
abdominal  region ;  this  includes  flesh- 
wounds,  penetrating  and  perforating 
wounds,  and  injuries  of  the  viscera  with- 
out external  wounds.  Excluding  1690  of 
these  cases  where  the  result  was  unknown, 
the  mortality  of  the  remaining  0900  was 
3327,  or  nearly  one-half.  Niue  in  every 
ten  of  those  having  penetrating  wounds 
perished.  S.  H.  W., Part  II.,  vol.  ii.,  p.  202.] 

A  penetrating  wound  of  the  abdomen, 
whether  viscera  be  wounded  or  not,  is 
usually  attended  with  a  great  amount  of  j 
"shock."  When,  in  addition  to  the  I 
cavity  being  opened,  viscera  are  pene- 
trated, and  death  does  not  directly  ensue 
from  rupture  of  some  of  the  larger  arte- 
ries, the  shock  is  not  only  very  severe, 
but  the  collapse  attending  it  is  seldom 
recovered  from,  up  to  the  time  of  the 
fatal  termination  of  the  case.  This  is 
sometimes  the  onty  symptom  which  will 
enable  the  surgeon  to  diagnose  that  vis- 
cera are  perforated.  The  mind  remains 
clear ;  but  the  prostration,  oppressive 
anxiety,  and  restlessness  are  intense  ;  and 
as  peritonitis  supervenes,  pain,  short  and 
hurried  respiration,  diffused  tenderness, 


irritability  of  the  stomach,  distension, 
and  the  other  signs  of  this  inflammation, 
are  superadded. 

[In  an  article  on  "Gunshot  Wounds  of 
the  Peritoneum,"  by  the  writer,  pub- 
lished in  the  Transactions  of  the  Virginia 
Medical  Society,  1873,  four  fatal  cases  of 
penetrating  gunshot  wounds  of  the  abdo- 
men without  visceral  injury  are  reported 
in  detail.  The  absence  of  visceral  injury 
was  demonstrated  in  all  of  the  cases  by 
careful  post-mortem  examinations.  In 
none  of  them  was  shock  of  injury  or  dimi- 
nution of  temperature  appreciable.  One 
of  them,  a  soldier,  assured  me  that  he  did 
not  know  that  he  had  been  wounded  until 
some  time  after  he  was  shgt.  Another, 
wounded  in  a  duel,  insisted  that  he  was 
able  to  stand  up  and  give  his  antagonist 
another  fire,  and  I  had  some  difficulty  in 
convincing  a  third  that  his  wound  was 
serious  enough  to  require  quiet  and  abso- 
lute rest.  I  take  the  following  from  that 
article : — 

"I  do  not  remember  one  instance  of 
penetrating  wound  of  the  abdomen,  with 
visceral  injury,  where  there  was  not  a 
marked  reduction  in  the  force  of  the 
pulse,  great  and  persistent  diminution  of 
temperature,  and  an  expression  of  face 
indicative  of  serious  injury,  and  I  sug- 
gest that  the  presence  or  absence  of  pro- 
longed shock  in  penetrating  wounds  of  the 
belly,  will  enable  us  to  decide  the  pres- 
ence or  absence  of  visceral  injury.  The 
size,  force,  and  direction  of  the  missile, 
position  of  the  patient,  and  other  collat- 
eral evidence,  are  not  always  sufficient  to 
enable  us  to  determine  whether  the  vis- 
cera are  injured  or  not.  Probing  the 
wound  with  the  finger  only  to  determine 
its  extent  and  direction,  and  not  with  the 
view  of  operative  interference,  is  bad  sur- 
gery, and  should  be  condemned."] 

In  the  greater  number  of  wounds  from 
musket -shot,  scarcely  any  matter  will 
escape  from  the  opening  in  the  parietes, 
the  margin  of  which  becomes  quickly 
tumefied  ;  but  if  any  escape,  it  will  prob- 
ably indicate  what  viscus  has  been 
wounded.  If  the  stomach  has  been  pene- 
trated, there  will  probably  be  vomiting  of 
blood  immediately  after  the  wound,  and 
great  pain  and  distress  about  the  seat  of 
injury,  especially  when  the  straining  in 
vomiting  occurs.  If  the  liver  be  wounded, 
death  usually  results  from  primary  hem- 
orrhage, or  from  inflammation  consequent 
upon  extravasation  into  the  peritoneum. 
In  a  few  instances  patients  have  recov- 
ered after  gunshot  wounds  involving  this 
viscus.  About  twelve  instances  alto- 
gether have  been  published  by  Guthrie, 
Hennen,  Cooper,  and  others,  who  were 
engaged  in  military  practice  during  the 
Peninsular  campaigns.  Only  one  case  is 
known  to  have  survived  from  the  Cri- 
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mean  war ;  and,  having  had  the  oppor- 
tunity of  ascertaining  the  effects  of  the 
wound  for  several  years  after  the  date  of 
the  infliction,  the  writer  has  recorded  the 
case  in  full  in  the  fourth  vol.  of  Army 
Medical  Reports.1  Two  officers  who  were 
shot  through  the  liver  by  musket-balls,  dur- 
ing the  Sepoy  mutiny  in  India,  recovered. 
The  cases  are  described  in  the  Indian 
Annals  of  Medical  Science  for  January, 
1859.  Four  instances  of  recovery  during 
the  late  war  in  the  United  States  are  re- 
ferred to  in  the  Surgeon-General's  report 
of  1865. 

[79  cases  of  shot  wounds  of  the  stomach 
are  reported  as  occurring  during  the  late 
American  war,  and  recoveries  claimed  in 
19  cases ;  04  of  these  cases  were  pene- 
trating wounds  of  the  stomach.  After 
a  very  careful  investigation  of  the  cases 
of  reported  recoveries,  Dr.  Otis  states 
that  there  was  but  one  case  of  un- 
doubted recovery.  In  this  instance  a 
fistulous  opening  in  the  abdominal  wtrils 
communicated  with  the  stomach,  dis- 
charged for  two  months,  and  then  spon- 
taneously healed.  Haematemesis  was 
generally,  but  not  invariably,  a  symptom 
of  wound  of  the  stomach. 

173  cases  of  gunshot  wounds  of  the  liver 
are  reported  as  having  been  under  sur- 
gical observation  ;  62  are  reported  to  have 
recovered.  Dr.  Otis  states  that  in  only 
32  were  the  recoveries  undoubted.  Two 
recoveries  are  reported  of  wounds  impli- 
cating the  gall-bladder.  S.  H. .  W.,  Part 
II.,  vol.  ii.,  p.  148.] 

When  the  small  intestines  have  been 
perforated,  it  occasionally  happens  that 
feculent  matter  escapes  by  the  wound  ;  in 
the  majority  of  cases,  however,  no  such 
evidence  is  afforded.  If  death  follows 
soon  after  from  peritonitis,  the  bowels 
usually  remain  unmoved,  so  that  no  indi- 
cation is  offered  of  the  nature  of  the 
wound  from  evacuations  ;  but  in  any  case 
of  penetrating  wound  of  the  abdomen, 
when  the  opportunity  is  offered,  steps 
should  be  taken — a  matter  not  unlikely 
to  be  omitted  under  the  circumstances  of 
camp-hospitals  full  of  patients—  to  isolate 
and  examine  all  evacuations  which  may 
follow.  By  attending  to  this  direction, 
the  writer  had  the  satisfaction  of  ascer- 
taining the  subsequent  passage  of  a  ball 
and  piece  of  cloth,  in  a  case  where  the 
bullet  had  entered  the  loin  near  the  spinal 
column  and  lodged. 

Recoveries  after  penetrating  wounds  of 
the  small  intestines  by  gunshot  are  very 
rare.  In  the  Army  Medical  Museum  at 
Netley  there  is  a  preparation  of  jejunum, 
which  was  supposed  to  have  been  pcrfo- 


1  History  of  a  case  of  gunshot  wound   of 
the  liver,  with   remarks,   Army  Med.   Dept.  I 
Reports,  p.  502,  London,  1864.  | 


rated  in  three  places  by  a  musket-ball.  It 
was  taken  from  a  private  of  the  80th 
Regiment,  who  was  shot  through  the  ab- 
domen at  Ferozeshah,  in  1845,  and  who 
died  from  cholera  in  1851.  Inspector- 
General  Taylor,  C.B.,  then  surgeon  of  the 
regiment,  who  made  the  examination 
post  mortem,  thus  described  the  injured 
part  of  the  intestine:  "The  intestines, 
neither  there  nor  elsewhere,  were  mor- 
bidly adherent,  but  the  fold  of  intestines 
immediately  opposed  to  the  cicatrix  pre- 
sented a  line  of  contraction,  as  if  a  liga- 
ture had  been  tied  round  the  gut.  The 
same  appearance  existed  in  two  other 
places."  It  seems  more  likely  that  the 
gut  was  contused  than  perforated,  and 
that  the  three  constrictions  which  are  still 
seen  in  the  preparation,  gradually  super- 
vened on  the  injury  ;  more  especially  as 
no  adhesions  were  found,  and  as,  when 
the  wound  was  inflicted,  the  symptoms 
were  so  slight  as  to  have  led  to  the  suppo- 
sition that  the  ball  had  gone  round  the 
abdominal  wall. 

Gunshot  wounds  of  the  large  intestines, 
especially  the  ascending  and  descending 
portions  of  the  colon,  are  less  fatal  than 
wounds  of  the  small  intestines  ;  pro- 
bably from  structural  causes,  as  well  as 
circumstances  depending  on  position,  from 
the  gut  being  so  tied  down  that  escape  and 
diffusion  of  fecal  contents  into  the  peri- . 
toneal  cavity  is  less  likely  to  occur,  and 
from  its  being  only  partially  invested  by 
peritoneum. 

[Of  gunshot  wounds  of  the  intestines 
053  cases  are  reported,  with  recoveries  in 
118,  in  the  late  war  in  America.  In 
speaking  of  gunshot  wouuds  of  the  small 
intestines,  Dr.  Otis  says,  '.'it  may  still  be 
considered  doubtful  if  an  incontestable 
instance  of  recovery  was  observed."  Most 
of  the  cases  of  reported  cures  were  in 
wounds  of  the  large  intestine ;  of  these 
the  descending  colon  gave  the  largest 
number,  and  the  transverse  portion  the 
smallest— 41  of  the  reported  recoveries 
are  indisputable.] 

An  occasional  result  of  a  gunshot  wound 
of  the  intestines,  more  especially  of  the 
colon,  is  fecal  fistula,  and,  by  means  of 
this  way  of  escape  for  fecal  and  other 
discharges,  life  is  sometimes  saved.  One 
such  case  only  occurred  in  the  Crimea, 
and  this  happened  in  the  19th  Regiment, 
of  which  the  writer  was  then  the  sur- 
geon. This  case  subsequently  passed 
under  the  care  of  his  friend  Mr.  Birkett, 
of  Guy's  Hospital,  in  which  institution 
the  patient  died  from  the  effects  of  albu- 
minuria, four  years  after  the  receipt  of 
the  wound  referred  to.  The  surgical  his- 
tory of  this  case  has  been  already  pub- 
lished in  the  Lancet ;'    the  medical    his* 
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tory,  together  with  the  results  of  the 
post-mortem  inspection,  have  been  de- 
tailed by  Dr.  Habershon,  in  vol.  v.,  ser. 
iii.,  of  the  Guy's  Hospital  Reports.  The 
fistula  became  closed  at  intervals,  and 
occasionally,  before  other  disease  super- 
vened, hopes  were  entertained  that  com- 
plete recovery  might  result.  The  direc- 
tion and  depth  of  the  wound  precluded 
any  of  the  usual  operations  for  attempting 
to  effect  a  radical  cure.  Two  cases  of  ab- 
normal anus  by  shotgun  perforation  were 
recorded  by  Dr.  Williamson,  among  the 
wounded  who  returned  from  India  after 
the  Sepoy  mutiny ;  in  both  instances 
the  descending  colon  was  the  part  of  the 
bowel  implicated.  The  Washington  re- 
port states  that  fecal  fistuke  were  produced 
in  many  survivors  after  gunshot  wounds 
of  the  abdomen,  and  gives  the  particu- 
lars of  eight  such  cases.  It  further  states 
that  the  fistulse  "  commonly  closed  after 
a  time  without  operative  interference,  re- 
opening at  intervals  and  then  healing 
permanently."1 

[In  the  late  war  in  America,  nearly  all 
the  cases  of  recoveries  after  gunshot 
wounds  of  the  large  intestines,  were  at- 
tended by  fecal  fistulse  :  generally  after  a 
longer  or  shorter  period  the  opening  spon- 
taneously closed. 

In  59  cases  of  stercoral  fistuke  (Surgical 
History  of  the  War)  9  remained  open 
and  50  closed  ;  17  of  these  cases  in  less 
than  a  month  ;  28  in  less  than  a  year  ;  in 
5  the  opening  closed  in  from  one  to  four 
years.] 

If  the  kidneys  or  bladder  are  so  wound- 
ed that  there  is  a  direct  communication 
between  the  wound  and  the  sac  of  the 
peritoneum,  a  fatal  result  is  almost  inevi- 
table from  inflammation  ;  but  if  they  are 
wounded  in  such  a  way  as  not  to  in- 
clude their  peritoneal  investments,  they 
have  not  the  same  fatal  character.  When 
the  bladder  is  opened  by  a  projectile  which 
does  not  perforate  the  viscus,  the  lodg- 
ment of  the  latter  within  it  is  almost  a 
necessary  consequence.  Mr.  Dixon,  of 
St.  Thomas's  Hospital,  published  in  the 
33d  vol.  of  the  Medico-ChiurgicalSociety's 
Transactions  a  list  of  all  the  cases  in 
which  the  operation  of  lithotomy  was 
known  to  have  been  performed  for  the  ex- 
traction of  bullets,  or  of  calculi  of  which 
bullets  formed  the  nuclei,  up  to  the  date 
at  which  he  wrote.  They  were  15  in 
number.  The  lodgment  of  a  bullet  was 
ascertained  to  have  happened  in  a  soldier 
of  the  20th  Regiment,  in  the  Crimea  ;  but 
the  patient  died  from  other  injuries,  so  that 
the  information  could  not  be  turned  to 
account.  A  case  which  occurred  during 
the  late  war  in  the  United  States  is  noted 
in  the  Washington  report,   in  which   a 

»  Circular  No.  6,  p.  25. 


fragment  of  a  grenade,  weighing  upwards 
of  2  oz.,  was  extracted  by  lithotomy  ; 
the  fragment  had  reached  the  bladder 
through  the  right  natis.  Small  foreign 
bodies  may  also  pass  into  the  bladder  by 
way  of  the  ureter.  Mr.  Guthrie  men- 
tions some  wounds  of  the  kidney  where 
recovery  took  place  ;  in  one,  seven  months 
after  the  wound,  after  an  attack  of  reten- 
tion of  urine,  a  piece  of  cloth  was  forced 
out  by  the  urethra,  which  must  have 
come  down  from  the  pelvis  of  the  kidney. 

[Of  the  78  cases  of  gunshot  wounds  of 
the  kidney  in  the  Reports  to  the  Surgeon- 
General  of  the  United  States  Arniy,  26 
are  said  to  have  recovered.  There  is  rea- 
son, however,  to  doubt  the  verity  of  diag- 
nosis in  some  of  these  cases.  The  right 
kidney  was  injured  in  13  cases,  the  left  in 
12  cases,  and  in  one  it  is  not  noticed. 
Hematuria  is  mentioned  in  15  cases. 
Dysuria,  lumbar  pains,  retraction  of  testis, 
etc.,  are  reported  in  some  of  the  cases. 

Asst. -Surgeon  R.  T.  Perry,  P.A.C.S., 
in  the  Confederate  States  Medical  and 
Surgical  Journal,  vol.  i.,  p.  75,  reports  a 
case  of  undoubted  recovery  after  gunshot 
wound  of  the  left  kidney.  183  cases  are 
recorded  of  gunshot  wound  of  the  blad- 
der in  the  S.  II.  W.,  Part  II.,  vol.  ii.,  p. 
264;  87  of  these,  or  47.5  per  cent.,  sur- 
vived, but  among  those  who  survived  the 
immediate  effect  of  the  wounds,  there  are 
many  instances  where  the  injury,  after 
months  of  great  suffering,  from  urinary 
fistulse  and  other  painful  infirmities,  even- 
tually proved  fatal. 

To  the  sixteen  cases,  which  Dr.  Otis 
says  Mr.  James  Dixon  has  enumerated 
in  the  volume  referred  to  by  Prof.  Long^ 
more.  13  additional  cases  of  lithotomy  by 
American  surgeons,  for  the  removal  of 
projectiles,  or  of  concretions  formed  about 
projectiles,  have  been  collected  by  Dr. 
Otis.  Three  more  European  cases  should 
be  added  to  the  collection  of  Mr.  Dixon, 
making  32  examples  of  this  kind  recorded 
by  Dixon  and  Otis.  Two  of  the  opera- 
tions of  lithotomy  collected  by  Otis  were 
performed  by  the  writer,  and  since  then 
he  has  added  a  third  case  (Virginia 
Medical  Monthly),  Nov.  1875,  making  up 
to  this  time  33  recorded  examples  of 
cystotomy  for  the  extraction  of  missiles, 
or  of  calculi  formed  around  missiles  or 
other  foreign  matters.] 

Instances  are  recorded  in  which  balls 
have  passed  directly  through  the  abdo- 
men without  perforating  any  important 
viscus.  As  an  example,  on  the  other 
hand,  of  the  number  of  wounds  which 
may  thus  be  inflicted,  a  soldier  of  the  19th 
Regiment,  on  duty  in  the  trenches  before 
Sebastopol,  who  was  shot  through  the 
abdomen  in  the  act  of  defecation,  was 
found  by  the  writer,  on  post-mortem  ex- 
amination, to  have  had  as  many  as  six- 
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teen  openings  made  in  the  small  intes- 
tine. He  survived  the  wound  nineteen 
hours. 

Wounds  of  the  diajihragm.  —  Musket- 
balls  occasionally  pass  through  the  dia- 
phragm, and  Mr.  Guthrie  has  remarked 
that  these  wounds,  in  instances  where  the 
patients  survive,  only  become  closed 
under  rare  and  particular  circumstances. 
Hence  the  danger  of  portions  of  some  of 
the  viscera  of  the  abdomen,  as  the  stom- 
ach or  colon,  passing  into  the  chest,  and 
thus  forming  diaphragmatic  hernia?  ;  and 
of  these  eventually  from  some  cause  be- 
coming strangulated.  Two  very  inter- 
esting preparations  of  tbese  accidents 
from  gunshot  exist  in  the  Museum  at 
Netley.  In  both  instances,  the  stomach, 
colon,  and  omentum  form  the  hernial 
protrusions.  In  one,  death  occurred  a 
year  after  the  wound,  from  strangulation 
induced  suddenly  after  a  full  meal ;  in 
the  other  the  soldier  continued  at  duty 
twenty-two  years  after  the  wound,  and 
then  died  from  other  causes.  All  the 
cases  which  occurred  in  the  Crimea,  in 
which  openings  had  thus  been  established 
between  the  cavities  of  the  chest  and 
abdomen,  proved  fatal.  One  case  oc- 
curred where  the  patient  survived  a 
double  perforation  of  the  diaphragm, 
together  with  a  wound  of  the  liver,  six 
days ;  in  another  instance,  where  the 
lung,  diaphragm,  liver,  and  spleen  were 
wounded,  the  soldier  lived  sixteen  hours. 
The  apparent  direction  of  the  ball,  hic- 
cough, dyspnoea  accompanied  with  spas- 
modic inspiration,  and  inflammatory  signs 
more  particularly  connected  with  the 
chest,  will  be  the  usual  indications  of 
such  a  wound.  In  case  of  recovery,  the 
risk  of  •hernial  protrusion  and  strangula- 
tion should  be  explained  to  the  patient. 
Should  strangulation  occur,  it  can  hardly 
be  expected  that  division  of  the  stricture 
could  be  performed,  without  the  opera- 
tion  itself  leading  to  nearly  as  certain 
fatal  results  as  the  condition  it  would  be 
employed  to  remove. 

Treatment. — In  the  treatment  of  most 
penetrating  wounds  of  the.  abdomen  by 
gunshot,  the  surgeon  can  do  little  more 
than  soothe  and  relieve  the  patient  by 
the  administration  of  opiates  ;  and,  if  the 
patient  survives  long  enough,  to  treat 
symptoms  of  inflammation  when  they 
arise  on  the  same  principles  as  in  all  other 
cases.  The  removal  of  a  soldier  wounded 
in  the  abdomen  from  the  place  where  he 
has  fallen  should  always  be  conducted  in 
the  most  easy  and  cautious  manner  ;  and 
before  the  transport  is  commenced  a  full 
dose  of  opium  or  morphia  should  be  ad- 
ministered to  him.  The  advisability  of 
an  early  administration  of  a  dose  of  mor- 
phia may  be  taken  as  a  general  rule  for 


all  such  cases.  The  use  of  this  remedy  is 
most  important,  not  merely  to  allay  pain 
and  nervous  excitement,  but  also  to  stop 
the  peristaltic  action  of  the  intestines  as 
much  as  possible.  By  its  aid,  if  an  open- 
ing has  been  made  in  a  part  of  the  intes- 
tine, perhaps  escape  through  it  of  the 
bowel  contents  into  the  peritoneal  cavity 
may  be  prevented  ;  and  if  the  opiate 
treatment  be  continued  at  intervals,  and 
perfect  rest  enjoined  after  the  man  has 
arrived  at  hospital,  perhaps  such  a  state 
of  quiet  may  be  produced  at  the  seat  of 
injury,  that'  the  wounded  parts  may  be- 
come isolated,  and  agglutinated  to  neigh- 
boring structures  by  effused  lymph,  so  as 
to  stop  further  communication  with  the 
general  cavity  of  the  abdomen.  No 
brandy  or  other  stimulant  should  be  given: 
the  collapse  which  attends  such  injuries 
may  be  useful  in  checking  hemorrhage  ; 
and  the  exhibition  of  stimulants  is  further 
contra-indicated  by  the  risk  of  exciting 
too  much  reaction,  should  the  wound  not 
prove  directly  fatal.  The  diet  and  drinks 
should  be  most  limited  in  quantity  ;  in- 
deed, for  the  first  two  or  three  days  • 
nothing  but  a  little  water  should  be  al- 
lowed. In  short,  all  the  early  treatment 
should  be  directed  to  insuring  rest,  as 
complete  as  possible,  not  merely  of  the 
patient  generally,  but  also  local  rest — 
most  especially  of  the  abdominal  viscera  . 
which  may  have  been  involved  in  the 
injury — and,  at  the  same  time,  to  limiting 
inflammatory  action  in  the  wounded  ser- 
ous sac  to  the  narrowest  bounds. 

If  the  wound  be  one  in  which  intestine 
protrudes,  and  the  latter  be  found  to  be 
entire,  it  must  be  dealt  with  on  the  same 
principles  as  protrusions  after  incised  or 
ordinary  torn  wounds  ;  but  if  the  pro- 
truding intestine  is  found  to  have  been 
opened  by  the  projectile,  or  if  from  the 
length  of  time  which  has  elapsed  before 
the  constricted  bowel  has  been  brought  to 
the  notice  of  a  surgeon  it  has  become 
gangrenous,  not  simply  congested,  the 
part  so  wounded  or  so  gangrenous  should 
not  be  returned.  Steps  in  such  a  case 
must  be  taken  to  try  and  form  an  artificial 
anus,  and  so  to  imitate  the  usual  means 
of  natural  cure  when  recovery  follows  a 
gunshot  wound  with  penetration  of  in- 
testine. It  must  be  remembered  that 
sutures  are  not  to  be  applied  to  the  edges 
of  a  gunshot  wound  without  previously 
paring  them  and  removing  the  parts 
which  have  been  contused  by  the  action 
of  the  projectile. 

When  the  bladder  is  penetrated,  care 
must  be  taken  to  provide  for  the  removal 
of  the  urine,  either  by  an.elastic  catheter, 
or,  if  this  cannot  be  retained,  by  perineal 
incision.  A  freely  communicating  ex- 
ternal wound  prevents  the  employment 
of  the  catheter  from  being  essential.  A 
soldier  of  the  57th  Regiment  was  wounded 
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on  the  18th  of  June,  1855,  by  a  musket- 
ball,  which  entered  the  left  buttock, 
fractured  the  pelvis,  and  came  out  about 
three  inches  above  the  os  pubis,  and  one 
inch  to  the  right  of  the  median  line.  The 
bladder  was  perforated  ;  urine  escaped  by 
both  openings,  chiefly  by  the  one  in  front. 
Here  the  catheter  caused  so  much  irrita- 
tion that  it  was  withdrawn  ;  but  the 
posterior  wound  soon  ceased  to  discharge 
urine,  and  in  eighteen  days  the  anterior 
wound  was  free  from  discharge  also. 
Seven  weeks  after  the  date  of  injury, 
symptoms  resembling  those  of  stone  in 
tne  bladder  came  on  ;  these  were  relieved 
on  three  spiculse  of  bone  making  their 
escape  by  the  urethra.  About  the  same 
time  the  anterior  wound  became  again 
open,  and  some  pieces  of  bone  were  dis- 
charged. After  97  days'  treatment  in 
the  Crimea,  the  man  was  sent  home  ;  the 
anterior  wound  being  still  so  far  open 
that  distension  of  the  bladder,  as  from 
accumulation  at  night-time,  led  to  a  little 
oozing  from  it.  This  subsequently  healed, 
and  he  was  sent  to  duty  on  the  22d  of 
November,  nearly  six  months  after  the 
date  of  injury. 

[In  non-penetrating  gunshot  wounds  of 
the  abdomen,  the  surgeon  should  remem- 
ber the  proximity  of  the  peritoneum,  and 
the  possibility  of  inflammation  of  that 
structure.  I  have  seen  fatal  peritonitis 
follow  simple  contusion  of  the  anterior 
abdominal  wall,  from  a  fragment  of  shell. 
If  the  wound  is  in  the  region  of  the  epi- 
gastric, circumflex  iliac,  mammary,  or 
lumbar  arteries,  hemorrhage  may  be  suffi- 
cient to  require  ligation  of  the  vessel.  In 
such  cases  it  is  better  to  look  for  and  tie 
both  ends  of  the  bleeding  vessel  than  to 
trust  to  compresses  and  styptics.  Some- 
times retraction  of  the  artery  makes  it 
difficult  to  find,  but  if  necessary,  the 
wound  should  be  enlarged  for  this  pur- 
pose. Six  cases  of  non- penetrating 
wounds  of  the  abdominal  parietes  (five 
from  balls  and  one  from  a  piece  of  shell) 
are  reported  as  having  perished  from  hem- 
orrhage during  the  late  American  war. 
Styptics,  compresses,  and  cold  applica- 
tions were  resorted  to  in  these  cases. 

Occasionally  the  blood  does  not  escape 
by  the  external  opening,  but  makes  its 
way  into  the  cellular  tissue,  dissecting  up 
the  muscles  and  aponeurotic  planes,  and 
forming  a  tumor.  If  the  tumor  is  small 
it  may  be  absorbed  ;  but  it  may,  espe- 
cially if  the  deposit  of  blood  is  large,  end 
in  abscess  and  sloughing.  Under  such 
circumstances  the  tumor  should  be  opened, 
the  blood  evacuated,  and  the  bleeding 
vessels  ligated.  Acupressure  may  be 
resorted  to  when  there  is  no  danger 
of  wounding  the  peritoneum.  Foreign 
bodies,  such  as  balls,  pieces  of  clothing, 
buttons,  etc.,  which   have  lodged  in  the 


walls  of  the  belly,  should  be  removed, 
as  their  presence  may  provoke  abscess, 
sloughing,  and  peritonitis.  The  doctrine 
that  "it  is  often  better  to  let  them  alone 
unless  they  prove  troublesome,"  is  unsafe, 
as  foreign  bodies  in  the  abdominal  wall 
rarely  become  encysted.  After  arrest  of 
the  bleeding,  and  extraction  of  foreign 
bodies,  a  pledget  of  lint,  wet  with  water 
containing  a  small  quantity  of  carbolic 
acid,  should  be  applied  to  the  wound  and 
retained  by  adhesive  plaster  or  the  roller 
bandage,  and  absolute  quiet  enjoined. 

When  a  ball  passes  for  some  distance 
under  the  skin,  or  the  skin  and  first  layer 
of  muscles  of  the  abdominal  wall,  it 
makes  what  has  been  called  a  "  seton 
wound."  A  reddish-blue  line  in  the  skin 
marks  the  track  of  the  ball.  When  a 
wound  of  this  character  is  very  long,  it 
may  become  necessary  to  open  it  through- 
out some  portion  of  its  extent  to  permit 
the  escape  of  pus.  Sometimes  the  missile 
makes  a  "furrowed  wound"  of  the  ab- 
dominal parietes.  The  cavity  may  be 
laid  open  by  a  wound  of  this  kind  with- 
out injury  to  the  viscera.  Foreign  bodies, 
as  dirt,  hair,  etc.,  should  be  removed,  and 
the  wound  brought  together  as  nearly  as 
possible  by  sutures.  If  the  peritoneum 
is  wounded,  it  should  be  included  in  the 
sutures. 

The  most  extensive  wound  of  the  ab- 
dominal parietes  that  I  ever  saw,  where 
recovery  took  place,  was  in  the  case  of 
Col.  Snowden  Andrews,  who  was  wound- 
ed at  Cedar  Run,  August,  1862.     While 
in  command  of  the  artillery  of  Jackson's 
division,  Confederate  Army.   A  shell  from. 
|  a  Federal  gun  exploded  very  close  to  his 
I  body,  and  a  fragment  struck  him  one  and 
a  half  inches  below,  and  a  little  to  the 
,  right    of    the    ensiform    cartilage,    and 
passed  downwards  towards  the  right  an- 
terior superior  spinous    process    of   the 
ilium.     The  missile  fractured  three  of  the 
'■  ribs  on  the  right  side,  tore  off  the  anterior 
|  superior  spine  and  a  part  of  the  crest  of 
I  the  ilium,  and  laid  open  the  cavity  of  the 
j  belly  from  the  point  where  it  struck  an 
inch  and  a  half  below  the  ensiform  carti- 
lage, to  a  point  an  inch  below  the  supe- 
rior spinous  process  of  the  ilium.      After 
leaving  the  abdomen  it  made  a  deep  flesh- 
wound  in  the  upper  and  outer  part  of  his 
right  thigh.      He  fell  from  his  horse  into 
the  road,  and  when  found  was  lying  on 
his  back,  with  a  large  mass  of  his  bowels 
protruding  from  the  abdomen  and  hang- 
ing over  his  side  on  the  ground.     The 
weather  was  very  dry,  and  large  bodies 
of  infantry  and  artillery  had  passed  over 
the  road,  which  was  covered  several  inches 
deep  with   finely-powdered   earth.      The 
protruded  bowel  was  literally  covered  with 
dust.     As  there  were  man}7  wounded  at 
this  time,  and  it  was  supposed  Col.  An- 
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drews  would  soon  die,  he  was  sent  in  an 
ambulance  three  miles  to  the  rear,  and 
placed  in  a  farm-house.  That  night, 
three  hours  after  he  had  been  wounded, 
Drs.  Araus  and  Walls,  of  Virginia,  re- 
moved from  the  abdomen  some  pieces  of 
cloth;  washed  the  dust  and  dirt  from  the 
intestines  with  warm  water ;  returned 
the  bowel,  which  was  uninjured,  and 
sewed  up  the  wound.  He  recovered  and 
returned  to  duty  in  the  field  eight  months 
after,  commanding  a  battalion  of  artil- 
lery at  Chancellorsville,  May,  1863,  and 
serving  to  the  end  of  the  war.  He  is  still 
living,  and  consulted  me  a  short  time  ago 
about  a  hernial  protrusion  which  has  re- 
cently taken  place  along  the  line  of  the 
cicatrix. 

When  a  bowel  protrudes  through  a 
wound  in  the  walls  of  the  abdomen,  and 
becomes  distended  with  gas  and  con- 
stricted by  the  edges  of  the  wound,  so 
that  it  cannot  be  made  to  recede,  .nro- 
longed  gentle  pressure  with  the  finger  and 
thumb  will  generally  force  the  gas  into 
some  part  of  the  intestines  within  the  ab- 
domen, and  the  protruded  mass  can  then 
be  replaced.  If  this  cannot  be  effected, 
the  abdominal  wound  should  be  enlarged. 
The  gut  should  never  be  punctured,  as  has 
been  proposed,  to  allow  the  gas  to  escape. 

When  the  protruded  bowel  is  wounded, 
and  the  edges  of  the  intestinal  wound  are 
ragged,  they  should  be  pared  with  the 
knife  or  scissors,  and  then  brought  to- 
gether with  sutures.  Lenibert's  suture  is 
probably  the  best  for  this  purpose,  as  it 
slightly  inverts  the  external  coat  of  the 
bowel  and  brings  its  serous  surfaces  into 
contact.  Adhesion  takes  place  more 
readily  in  this  way  than  when  the  mu- 
cous surfaces  or  even  raw  surfaces  are 
brought  and  retained  in  apposition.  After 
the  intestinal  wound  is  closed,  the  bowel 
should  be  put  back  into  the  abdomen,  and 
the  edges  of  the  external  wound  brought 
•together  with  deep  interrupted,  or  the 
quilled,  or  Bozeman's  button-suture,  as 
the  case  ma}'  demand. 

The  question  has  not  yet  been  decided 
as  to  what  should  be  done  when  the 
wounded  bowel  does  not  protrude  through 
the  opening  in  the  walls  of  the  abdomen 
in  gunshot  injuries  of  that  region.  By 
the  expectant  plan  of  treatment  advocated 
by  most  surgeons,  it  is  hoped  that  no 
extravasation  of  blood  or  feces  has  taken 
place  at  the  time  of  the  injury,  and  that 
by  giving  morphia  hypodermically,  which 
is  much  the  best  plan  of  administering 
this  invaluable  agent  in  all  of  those  cases, 
peristaltic  action  of  the  bowels  will  be 
arrested,  pain  allayed,  and  the  inflamma- 
tion which  follows  be  restricted  to  the  de- 
cree necessary  only  for  the  effusion  of 
lymph  ;  that  the  peritoneum  covering 
the  intestine  at  and  near  the  wound  will 
become  adherent  to  the  omentum,  or  to 


an  adjoining  loop  of  bowel,  or  to  the  in- 
side of  the  wall  of  the  abdomen,  and  the 
orifice  in  the  bowel  become  permanently 
closed  in  this  way. 

Another  plan  of  treatment  urged  by  Le- 
gouest  and  other  military  surgeons,  is  to 
enlarge  the  wound  in  the  abdominal  pari- 
etes,  or  lay  open  the  abdomen  along  the 
linea  alba  ;  tie  all  bleeding  vessels  ;  search 
for  the  wounded  bowel  by  carefully  exam- 
ining the  whole  length  of  the  canal ;  sew 
up  the  wounds  in  the  bowel,  previously 
trimming  the  edges,  if  they  are. lacerated 
and  ragged.  After  this  the  cavity  should 
be  cleansed  of  blood,  feces,  and  other  ex- 
traneous matters,  and  the  abdominal  walls 
closed  with  sutures,  adhesive  plaster,  and 
bandages. 

Recoveries  following  the  first,  or  ex- 
pectant plan,  are  so  rare  that  Dr.  Otis 
says:  "Authenticated  examples  can  be 
counted  on  the  fingers."  Nine  examples 
of  enteroraphy  for  shot  wounds  of  the 
bowel  are  recorded.  In  one  instance, 
success  was  complete ;  three  recovered 
with  fecal  fistula? ;  in  five,  death  was  the 
result.  Dr.  Otis  adds  to  this  report  the 
following,  in  which  I  fully  concur : 
•Already  interference  contrasts  favorably 
with  the  do-nothing  system.  Reflection 
upon  the  results  of  ovariotomy,  upon  the 
results  of  gastroraphy  and  enteroraphy 
applied  to"  protruded  wounded  viscera, 
leads  unavoidably,  in  the  writer's  opinion, 
to  a  conviction  of  the  propriety  of  incising 
the  abdominal  wall,  when  necessary,  in 
order  to  expose  and  sew  up  the  wounded 
gut,  concealed  within  the  cavity,  whether 
divided  by  a  cutting  instrument,  or  by 
shot.  The  obstacles  to  success  are  obvious  ; 
but  it  is  a  mortal  peril  which  demands  an 
extreme  remedy."  S.  H.  W.,  Part  II., 
vol.  ii.,  p.  128.' 

The  dangers  of  gunshot  wounds  of  the 
pelvis  have  been  generally  overstated  by 
writers  on  military  surgery.  While  the 
fatality  of  penetrating  shot  wounds  of  the 
abdomen  is  so  fearful,  more  than  three 
cases  out  of  every  four  dying  ;  in  shot 
wounds  of  the  pelvis,  unattended  by 
severe  visceral  injury,  three  cases  out  of 
four  get  well.  The  smaller  mortality  in 
pelvic  wounds  is  chiefly  due  to  the  more 
perfect  drainage  which  the  character  and 
position  of  the  wound  permit.  The  ex- 
ternal orifice  should  be  kept  open  and  de- 
pendent, so  that  free  vent  may  be  given 
to  all  inflammatory  products,  and  if  the 
size  and  position  of  the  wounds  do  not 
facilitate  this,  the  opening  may  be  en- 
larged and  the  drainage-tube  used. 

The  wound  should  be  explored  with  the 

'  See  Dugas,  Trans.  Internat.  Med.  Cong., 
Phila.,  1876,  and  McGuire,  Trans.  Am.  Med. 
Assoc,  1881.  By  the  latter,  drainage,  after 
operative  interference  in  shot  wounds  of  the 
belly,  is  advocated. 
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finder,  loose  pieces  of  bone  and  all  foreign 
bodies  removed,  if  possible.  A  soft,  pure 
sum  catheter  should  be  introduced  and 
retained  in  the  bladder  for  several  days,  if 
urinary  extravasation  is  apprehended. 
When  fracture  of  bone  is  extensive,  a 
broad  bandage  fastened  around  the  pelvis 
gives  the  patient  great  comfort.] 

Gunshot  Wounds  of  the  Perineum 
and  genito-urinary  organs. 

From  the  position  of  these  parts  of  the 
body,  uncomplicated  gunshot  wounds  of 
them  are  comparatively  rare.  Fifty-six 
cases,  however,  occurred  among  the  sol- 
diers of  the  English  army  in  the  Crimea, 
from  the  1st  of  April,  1855,  to  the  end  of 
the  war  ;  and  among  these  were  17  deaths, 
or  30.3  per  cent.  ;  while  out  of  234  in  the 
French  army,  there  were  77  deaths,  or 
32.9  per  cent.  Out  of  457  cases  of  genito- 
urinary wounds  noted  in  the  "  Washing- 
ton Circular,"  before  quoted,  there  were 
37  deaths,  or  only  8  per  cent.  The  deaths 
among  the  men  in  the  English  army  chiefly 
resulted  from  extensive  laceration  involv- 
ing the  urinary  apparatus.  Three  men 
only,  out  of  935  who  have  been  invalided 
on  account  of  wounds  received  in  the  In- 
dian mutinv,  were  sent  home  for  wounds 
of  this  class.  In  one  of  these  the  injury 
was  from  a  spent  shot,  which  caused  a 
bruise  without  laceration  over  the  sym- 
physis  pubis,  and  produced  persistent  in- 
continence of  urine  ;  in  each  of  the  other 
two,  a  musket-ball  wounded  the  left  tes- 
ticle, injured  the  urethra,  and  led  to  uri- 
nary fistula.  The  fistulas  were,  however, 
subsequently  cured.  In  one  patient  the 
testicle  was  so  much  injured  that  it  was 
removed  on  the  day  the  wound  was  re- 
ceived ;  in  the  other,  it  sloughed  away 
shortly  after. 


Perineal  wounds  are  not  unfrequently 
caused  by  shells  bursting  and  projecting 
fragments  upwards  ;  but  they  are  gener- 
ally mixed  with  lesions  of  viscera  of  the 
pelvis,  or  fracture  of  its  structure,  or  ex- 
tensive laceration  often  involving  the  up- 
per parts  of  the  thighs  or  buttocks.  Sep- 
arate wounds  of  the  external  organs  of 
generation  are  usually  caused  by  bullets, 
which  often  pursue  very  curious  tracks 
through  their  structure.  In  two  cases  in 
the  Crimea  a  bullet  entered  between  the 
glans  penis  and  prepuce,  and  traversed 
upwards  without  penetrating  the  erectile 
tissue.  M.  Appia  records  a  case  where 
the  ball  entered  the  summit  of  the  glans, 
traversed  the  whole  length  of  the  corpus 
cavernosum,  passed  under  the  pubic  arch, 
and  went  out  by  the  right  buttock.  The 
urethra  was  not  opened.  In  another  case, 
a  ball  carried  away  the  inferior  part  of  the 
glans,  but  did  not  wound  the  urethra.  A 
soldier  of  the  Rifle  Brigade  was  wounded 
in  the  Crimea  by  a  musket-ball,  which  en- 
tered the  right  buttock  and  came  out  by 
the  body  of  the  penis,  just  below  the  glans. 
In  this  case  the  urethra  was  ruptured 
about  four  inches  from  the  meatus.  The 
wound  of  the  penis  closed  favorably. 
When  one  lateral  portion  of  the  corpus 
cavernosum  is  perforated  by  a  bullet,  the 
loss  of  substance,  and  the  contraction 
caused  by  tiie  process  of  cicatrization, 
lead  to  such  distortion  when  the  organ  is 
distended,  as  not  only  to  cause  pain  but 
also  to  render  sexual  intercourse  imprac- 
ticable. Operative  interference  becomes 
necessary  to  remedy  this  condition.  The 
fact  of  bullets  occasionally  lodging  in  the 
scrotum  should  be  remembered  in  cases 
of  wounds  about  the  perineum  and  genito- 
urinary organs,  when  the  site  of  lodgment 
of  a  projectile  cannot  be  readily  discov- 
ered. 


[Numerical  Statement  of  Three  Thousand  One' Hundred  and  Seventy -four  Cases  of 
Injuries  of  the  Pelvis  reported  during  the  War. 


Nature  of  injury. 


Shot  fractures  of  the  pelvis         .         . 

Punctured  and  incised  wounds 

Shot  penetrations  of  the  pelvic  cavity  without  known 
injury  to  the  viscera         ...... 

Shot  wounds  of  the  bladder 

Shot  wounds  of  the  prostate       .         . 

Shot  wounds  of  the  rectum 

Wounds  of  pelvic  nerves  and  bloodvessels 

Shot  wounds  of  the  penis 

Shot  wounds  of  the  urethra        ..... 

Shot  wounds  of  the  testis  .         .         .         .      ;    . 

Shot  wounds  of  the  spermatic  cord     .... 

Shot  wounds  of  the  genital  organs  indefinitely  de- 
scribed   ..-•••••• 

Total 


120 


3174 


Cases. 

Recov- 
eries. 

Deaths. 

1494 

918 

544 

15 

12 

3 

38 

25 

13 

185 

89 

9G  • 

8 

4 

4 

103 

59 

44 

179 

94 

85 

309 

268 

41 

■  105 

83 

22 

586 

520 

66 

32 

30 

2 

104 


2206 


13 


933 


Result 
unknown. 


32 


35 
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The  above  table  is  taken  from  the  Sur- 
gical History  of  the  War,  Part  II.,  vol. 
ii.,  p.  423. 

Other  parts  were  generally  implicated 
in  gunshot  injuries  of  the  prostate.  In 
one  case  the  ball  lodged  in  this  gland. 
Persistent  priapism  lasting  for  many  days 
followed  in  one  instance.  Painful  mictu- 
rition and  defecation  attended  wounds  of 
this  gland. 

The  record  of  wounds  of  the  rectum 
showed  that  gunshot  injuries  of  this  por- 
tion of  the  alimentary  canal  were  not 
nearly  so  dangerous  as  wounds  of  the  bowel 
higher  up.  In  the  fatal  cases  pelvic  frac- 
ture was  generally  present.  Dupuytren's 
suggestion  of  division  of  the  sphincters  to 
prevent  or  cure  fecal  infiltration  and  fistu- 
las following  gunshot  wounds  of  the  gut 
was  resorted  to  in  several  instances. 

A  large  majority  of  the  deaths  following 
gunshot  wounds  of  the  penis  were  due  to 
other  injuries  received  by  the  patients, 
such  as  fracture  of  the  pelvis,  femur,  eT!c. 
Two  of  the  cases  died  from  tetanus.  Sev- 
eral instances  are  reported  of  balls  lodging 
in  the  penis,  and  being  removed  by  ex- 
cision. 

A  large  proportion  of  the  twenty-two 
fatal  cases  in  shot  wounds  of  the  urethra 
were  attended  by  other  injuries.  In  three 
cases  death  resulted  from  hemorrhage. 
In  eight  cases  urinary  infiltration,  and  in 
nine  instances  surgical  fever,  with  profuse 
suppuration,  was  the  cause  of  death. 
Stricture  and  urethral  fistulas  often  fol- 
lowed wounds  of  this  canal. 

Shot  injuries  of  the  testis  were  frequent- 
ly complicated  with  wounds  of  the  penis, 
thighs,  or  pelvis.  In  the  large  majority 
of  the  fatal  cases,  death  was  due  to  some 
complication.  Excision  of  one  or  both 
testes  was  performed  in  61  instances,  with 
a  mortality  of  18  per  cent.  When  treated 
on  the  expectant  plan,  the  death-rate  was 
11. 9  per  cent.  Neuralgia  and  atrophy  were 
common  sequences  of  gunshot  wounds  of 
the  testes.] 


Gunshot  Wounds  of  the  Extremi- 
ties. 

These  injuries,  always  very  numerous 
in  warfare,  offer  many  subjects  of  consid- 
eration for  the  military  surgeon.  No 
class  of  wounds  includes  so  many  cases 
that  remain  under  his  care  for  long  pe- 
riods as  this  class.  As  already  shown,  a 
large  proportion  of  wounds  of  the  head 
and  trunk  are  immediately  fatal,  or  from 
the  commencement  contain  the  elements 
of  fatal  results,  while  wounds  of  the  ex- 
tremities, if  those  of  the  thigh  be  excepted, 
are  free  from  this  extremely  serious  char- 
acter. The  treatment  to  be  pursued,  in- 
cluding questions  of  conservation,  resec- 


tion, amputation,  and  the  proper  time  for 
the  adoption  of  these  latter,  if  determined 
upon,  often  demands  the  closest  attention 
of  the  surgeon.  These  subjects  will  be 
considered  in  their  general  bearing  in 
other  parts  of  this  work,  and  only  points 
especially  connected  with  the  circum- 
stances of  warfare  will  be  here  referred 
to. 

Gunshot  wounds  of  the  extremities  di- 
vide themselves  into  flesh-wounds  and 
contusions,  and  those  complicated  with 
fracture  of  one  or  more  bones.  Elesh- 
wounds  may  be  simple,  and  these  offer 
few  peculiarities,  whatever  their  site  ;  or 
they  may  be  accompanied  with  lesion  of 
important  nerves,  or  bloodvessels,  or 
both,  and  these  complications  generally 
entail  serious  consequences.  The  latter 
usually  increase  in  gravity  in  proportion 
as  the  injuries  approach  nearer  to  the 
trunk. 

When  a  gunshot  wound  of  an  extrem- 
ity is  complicated  with  fracture,  the  lesion 
is  usually  rendered  compound  by  the  di- 
rect contact  of  the  projectile  with  the  in- 
jured bone.  Occasionally  the  fracture  is 
simple  ;  when  this  happens,  it  is  general- 
ly caused  by  indirect  projectiles,  such  as 
stones  or  splinters,  or  by  spent  balls. 

The  following  complications,  in  addi- 
tion to  those  already  mentioned,  not  un- 
frequently  accompany  injuries  of  this 
class  as  they  are  met  with  in  military 
practice :  extensive  laceration  of  soft 
parts  ;  lodgment  of  the  projectile,  either 
entire  or  in  fragments  ;  injuries  to  dis- 
tant organs  from  the  projectile  continuing 
its  course  into  the  trunk ;  and  lastly,  ex- 
tension of  fissures  from  the  seat  of  frac- 
ture into  an  articular  extremity,  and  con- 
sequent opening  of  a  joint.  The  serious 
aggravation  of  injury  which  constantly 
occurs  from  the  mischievous  effects  of 
transportation  from  the  place  where  a 
soldier  has  fallen  to  the  field-hospital, 
and  again  subsequently  from  the  field  to 
the  general  hospital  in  rear,  must  also 
be  taken  into  account  when  estimating 
the  conditions  and  results  of  gunshot 
fractures  of  the  extremities  under  the 
circumstances  of  warfare.  The  critical 
influence  which  is  exerted  upon  a  shat- 
tered bone  with  an  open  wound,  or  upon 
an  articulation  penetrated  by  gunshot, 
by  the  distance  the  patient  has  to  be  car- 
ried, and  by  the  kind  of  means  employed 
for  effecting  the  transportation,1  and  the 
paramount  importance  in  military  prac- 
tice of  preventing  local  movement  of  the 
parts  involved  in  such  injuries,  by  plaster 

1  See,  on  this  subject,  A  Treatise  on  the 
Transport  of  Sick  and  Wounded  Troops,  pp. 
514,  London,  1869,  by  T.  Longmore,  printed 
under  the  superintendence  of  H.  M.'s  Sta- 
tionery Office,  and  sold  by  Longman  &  Co.,  etc. 
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of  Paris  or  other  closely  adapted  and  im- 
movable supports,  can  hardly  be  said  to 
have  yet  attracted  sufficient  general  at- 
tention in  England. 

Simple  llesh  wounds  have  already  been 
referred  to  both  in  respect  to  their  nature 
and  treatment  in  the  commencement  of 
this  essay.  It  is  in  connection  with  frac- 
tures of  bones  and  tneir  proper  treat- 
ment that  the  interest  of  surgeons  is 
chiefly  attracted  to  gunshot  wounds  of 
the  extremities.  From  the  nature  of  the 
injuries,  already  described,  to  which  bones 
are  subjected  by  the  modern  weapons  of 
war,  together  with  the  irreparable  nature 
of  the  wound  in  the  softer  structures,  ex- 
cept after  a  long  process  of  suppuration 
and  granulation,  as  well  as  from  the  usual 
circumstances  of  military  practice,  it 
might  be  anticipated  that  difficulty  would 
often  arise  in  determining  which  of  the 


double  set  of  risks  and  evils— those  at- 
tending amputation,  and  those  connected 
with  attempts  to  preserve  the  limb  with 
a  profitable  result— would  be  least  likely 
to  prove  disadvantageous  to  the  patient. 
Experience  in  such  injuries  has  establish- 
ed certain  rules  which  are  now  gener- 
ally acted  upon  ;  some  still  remain  sub 
jutlice. 

Some  of  the  varieties  of  fractures  which 
result  from  gunshot  in  the  long  bones  of 
the  extremities  can  scarcely  be  produced 
by  any  other  agents  besides  projectiles. 
This  fact  is  chiefly  observed  among  par- 
tial fractures,  which  are  rare  accidents  in 
civil  practice,  while  in  military  practice 
they  are  by  no  means  uncommon.  Thus 
military  surgeons  meet  with  the  following 
instances  of  partial  fracture  :  1.  Removal 
of  portion  of  a  bone  by  the  projectile 
making  a  furrow  in  its  passage  across  its 


Fig.  765. 


Fig.  766. 


Fig.  767. 


Partial  gunshot  fracture.  Lateral 
splintering.  (See  remarks  in  the 
text.)1  The  hnllet  lodged  ;  the  lead 
being  cut  into,  and  a  thin  segment 
turned  hack  by  the  sharp  edge  of  the 
fractured  bone. 


Partial  gunshot  fracture.  Perfo- 
ration with  Assuring.  (See  remarks 
in  the  text.)2 


surface — grooving  it :  2.  Removal,  splin- 
tering off,  of  longitudinal  fragments  from 
the  external  cylindrical  part  of  a  bone  ; 
3.  Removal  of  part  of  the  bone  by  com- 
pletely punching  out  a  portion,  thus  leav- 
ing a  hole  through  the  entire  substance  of 
the  bone  ;  and  4.  Partial  fracture  by 
driving  inwards  part  of  the  externalficyi- 


Resecting  gunshot  fracture 
of  the  fibula.  The  natural 
stay,  or  buttress  of  bone  be- 
low the  seat  of  injury,  which 
has  been  thrown  out  to  sup- 
port the  lower  fragment,  is 
worthy  of  note.3 

inder,  and  causing  the  fragment  to  lodge 
in  the  cancellated  structure.     This  latter 


1  Spec.  No.  132  in   the  Army  Medical  Mu- 
seum at  Washington. 

2  Spec.  No.  76  in  ditto. 

3  Spec.  No.  3692  in  the  Army  Medical  Mu- 
seum at  Netley. 


504 


GUNSHOT    WOUNDS. 


partial  fracture  is  generally  attended 
with  lodgment  of  the  projectile  also. 
Among  the  complete  fractures,  those  at- 
tended with  general  comminution  in  the 
neighborhood  of  the  part  of  the  bone 
struck,  with  dispersion  of  the  fragments 
among  the  surrounding  soft  tissues,  and 
those  which  may  be  spoken  of  as  "  resect- 
ing fractures,  "  can  hardly  be  caused  acci- 
dentally, except  by  fire-arm  projectiles. 
The  latter  fractures  result  when  a  rifle- 
ball  at  high  speed  strikes  one  of  the 
smaller  long  bones  of  the  extremities,  as 
the  fibula,  one  of  the  .bones  of  the  fore- 
arm, one  or  two  of  the  metacarpal  or 
metatarsal  bones,  without  coming  into 
collision  with  the  adjoining  bone  or  bones 
of  the  same  portion  of  the  extremity.  In 
such  a  case,  a  portion  of  the  bone  struck, 
including  its  entire  circumference,  is  lia- 
ble to  be  cut  out  of  it,  to  be  "resected," 
leaving  the  broken  surface  of  the  remain- 


ing upper  portion  of  the  shaft  separated 
by  a  certain  interval  from  the  broken  sur- 
face of  the  lower  portion.  This  is  a  no- 
ticeable fracture,  for  the  impossibility  of 
bringing  the  two  broken  surfaces  into 
contact  with  each  other  has  a  material  in- 
fluence, when  a  certain  limit  of  separa- 
tion is  passed,  in  preventing  any  process 
by  which  they  can  become  united.  The 
drawings  (Figs.  765,  766,  767)  will  serve 
to  illustrate  some  of  the  kinds  of  special 
fracture  above  mentioned. 

When  conoidal  bullets  happen  to  strike 
on  or  below  the  trochanters  of  the  femur, 
they  usually  leave  the  head  and  neck  of 
the  bone  intact,  but  cause  fissures  which 
often  extend  to  a  long  distance  down  the 
shaft ;  when  they  pierce  the  head,  all  the 
parts  below  usually  escape  fracture  ;  when 
the  neck  is  perforated,  the  fracture  *>ene- 
rally  extends  both  upwards  and  down- 
wards.    The  same  rule  holds  good  with 


Fig.  768. 


Fisr.  769. 


Upper  portion  of  right  femur,  showing  the  injury 
produced  by  a  conoidal  bullet.  The  projectile  has 
entered  at  the  trochanter  major  and  made  its  exit 
upwards  through  the  posterior  part  of  the  neck  of 
the  bone.1 

regard  to  the  upper  articulating  extrem- 
ity and  tubercles  of  the  humerus,  but  not 
in  so  marked  a  manner,  owing  to  the 
modified  form  and  development  of  the 
corresponding  parts  in  this  bone.  When, 
therefore,  in  a  wound  about  the  hip  or 
shoulder-joint,  an  observation  by  the  fin- 
ger of  the  particular  spot  which  ha,s  been 
struck  is  practicable,  a  recollection  of  the 
circumstances  just  mentioned  facilitates 
the  diagnosis  of  the  probable  extent  of  the 
injury  effected,  and  furnishes  a  point  for 


Upper  portion  of  right  femur,  showing  the  injury- 
produced  by  a  conoidal  bullet  which  has  penetrated 
the  head  of  the  bone.2 


consideration  when  settling  the  treatment 
to  be  adopted.  The  drawings  (Figs.  768 
and  769)  serve  to  illustrate  fractures  pro- 
duced by  conoidal  balls  which  have  pene- 
trated the  greater  trochanter  and  head  of 
a  femur. 

Although  the  subject  of  pyeemia  is  con- 
sidered in  its  general  bearings  elsewhere, 

1  Spec.  710  in  the  Army  Medical  Museum 
at  Washington. 

2  Spec.  125  in  ditto. 
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it  is  right  to  mention  here  that  this  serious 
complication,  as  met  with  in  gunshot 
wounds,  appears  to  be  especially  induced 
by  injuries  of  bones,  particularly  those  of 
Ion"'  bones  in  which  the  medullary  canal 
has-been  laid  open  and  extensively  splin- 
tered. Several  circumstances  probably 
conduce  to  this  result :  its  chief  local 
causes  are  the  prolonged  suppurative  ac- 
tion during  the  removal  of  sequestra,  the 
irritation  caused  by  sharp  points  and 
edges,  sometimes  increased  by  transport 
from  primary  to  secondary  hospitals,  the 
patulous  condition  of  veins  in  bones,  lead- 
ing to  thrombosis  ;  while  depressed  vital 
power  from  any  cause,  and  continued  ex- 
posure to  an  impure  atmosphere  from  the 
congregation  of  numerous  patients  with 
suppurating  wounds,  are  the  principal 
agents  in  producing  the  state  of  constitu- 
tion favorable  to  its  development  and  pro- 
gress. Unless  the*  hospital  miasmata 
engendered  in  this  way  are  constantly 
removed  as  they  arise,  or,  at  least,  very 
greatly  diluted,  by  proper  ventilation,  it 
it  is  almost  impossible  that  patients  la- 
boring under  severe  wounds  of  the  extrem- 
ities with  comminuted  bony  fractures  can 
be  long  saved  from  septicaemia  and  pyae- 
mia ;  "and  these,  when  they  supervene, 
rarely  lead  to  any  but  a  fatal  termination. 
The  different  conditions  of  hospital  air, 
which  in  one  set  of  cases  lead  to  the  ap- 
pearance of  hospital  gangrene,  in  another 
set  to  that  of  pyaemia,  have  not  been  pro- 
perly defined ;  but  from  the  frequency 
with  which  the  latter  complication  follows 
wounds  of  bones,  it  would  seem  that  an 
especial  influence  is  exerted  by  the  local 
peculiarities,  already  mentioned,  of  these 
injuries.  Observation  would  also  lead  to 
the  belief  that  certain  individuals  are 
much  more  predisposed  to  pyaemic  action 
than  others  placed  under  similar  circum- 
stances. Occasionally,  in  gunshot  inju- 
ries of  bones,  where  no  splintering  has 
occurred,  but  only  a  small  portion  of  the 
periosteum  has  been  torn  off  and  the  shaft 
contused  by  the  stroke  of  a  bullet,  severe 
inflammation  will  follow,  the  medullary 
canal  become  filled  with  pus,  and  death 
ensue  from  pyaemia.  The  attention  of 
surgeons  has  been  particularly  called  to 
the  various  circumstances  producing  in- 
flammation and  suppuration  of  the  medul- 
lary tissues — osteo-myelitis— in  long  bones 
after  gunshot  injuries,  by  M.  Jules  Roux, 
of  Toulon.1 


1  Bulletin  de  1'  Academie  Imperiale  de  Mede- 
eine,  April  24,  1860.  See  also  Des  Amputa- 
tions consecutives  a  l'Osteomy elite  dans  les 
Fractures  des  Membres  par  armes  a  feu,  par 
M.  H.  Baron  Larrey,  Paris,  1860  ;  and  "  Re- 
marks upon  Osteo-myelitis  consequent  on 
Gunshot  Wounds  of  the  Upper  and  Lower 
Extremities,"  by  T.  Longmore,  in  vol.  xlviii. 
of  the  Medico-Chirurgical  Transactions,  Lon- 
don, 1865. 

vol.  m.— 33 


Upper  extremities. — Fractures  of  the 
bones  of  the  arm  are  well  known  to  be 
very  much  less  dangerous  than  like  in- 
juries in  the  corresponding  bones  of  the 
lower  extremity.  Unless  the  bone  be  ex- 
tremely injured  by  a  massive  projectile, 
or  longitudinal  comminution  exist  to  a 
great  extent,  especially  if  also  involving 
a  joint,  or  the  state  of  the  patient's  health 
be  very  unfavorable,  attempts  should 
always  be  made  to  preserve  the  upper  ex- 
tremity after  a  gunshot  wound.  In  the 
history  of  the  British  army  in  the  Crimea, 
the  recoveries  without  amputation  are 
shown  to  be,  in  the  humerus  26.6  ;  radius 
and  ulna,  35.0 ;  radius  only,  70.0 ;  ulna 
only,  70.0,  per  cent,  of  cases  treated.  The 
proportion  of  deaths  in  the  cases  in  which 
conservative  treatment  was  adopted,  was 
humerus,  8.6 ;  radius  and  ulna,  2.8 ; 
radius  only,  7.7  ;  ulna  only,  5.2  per  cent. 
Dr.  Chenu's  returns  show  a  much  larger 
percentage  of  deaths  in  the  corresponding 
cases  in  the  French  army.  Out  of  334 
cases  of  fracture  of  the  humerus  treated 
without  amputation,  88  died,  or  26.3  per 
cent.  ;  out  of  177  cases  of  both  bones  of 
the  forearm,  34  died,  or  19.2  per  cent. ; 
143  cases  of  the  radius  only,  27  died,  or 
18.6  per  cent.  ;  125  of  the  ulna  only,  16 
died,  or  12.8  per  cent.  But  so  many  cases 
of  wounds  of  the  upper  extremity  are  not 
included  in  the  above  figures,  from  their 
particular  nature  not  having  been  re- 
corded by  the  surgeons  in  the  field,  that, 
had  the  whole  number  been  available,  the 
proportions  stated  might  have  been  mate- 
rially changed.  The, statistics  of  the  gun- 
shot fractures  of  the  upper  extremity 
inflicted  during  the  late  war  in  the  United 
States  are  not  yet  completed. 

The  following  rules  briefly  indicate  the 
course  of  treatment  to  be  adopted  in  gun- 
shot fractures  of  the  upper  extremity 
when  the  general  circumstances  are  such 
as  to  admit  of  attempts  being  made  to 
preserve  the  limb.  When  the  bone  is 
much  splintered,  make  an  examination 
by  the  finger  for  any  foreign  bodies  or 
detached  pieces  of  bone,  and  remove 
them  ;  such  partially-detached  portions, 
and  such  fragments  as  are  only  retained  by 
very  slight  and  narrow  periosteal  connec- 
tions, should  also  be  removed  ;  the  sharp 
points  of  projecting  spiculae  should  be 
carefully   sawn   or  cut  off;.'   the  wound 

1  Dupuytren  made  a  division  of  the  splin- 
ters of  bones  broken  by  gunshot  into  three 
classes  :  viz.,  primary  sequestra,  those  di- 
rectly and  completely  separated  by  the  force 
of  the  projectile  at  the  time  of  the  original 
injury  ;  secondary  sequestra,  those  retaining 
partial  connections  by  periosteal,  muscular, 
or  other  attachments,  but  afterwards  thrown 
off  during  the  suppurative  process  ;  and  ter- 
tiary sequestra,  or  portions  which  become 
necrosed,  their  death  being  either  due  to  the 
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being  extended  for  this  purpose  at  the 
most  dependent  opening  if  there  are  two 
wounds,  or  a  fresh  incision  being  made  if 
only  one  exists,  and  it  is  not  in  a  favor- 
able position  for  the  operation. .  Wetted 
lint,  or  carbolic-acid  dressing,  should  then 
be  applied,  the  limb  properly  supported, 
and  the  cure  proceeded  with  as  in  cases 
of  compound  fracture  from  other  causes 
(see  Fractures,  Vol.  I.). 

If  the  shoulder  or  elbow-joint  be  much 
injured,  but  the  principal  vessels  and 
nerves  have  escaped,  the  articulating  sur- 
faces and  broken  portions  should  be  ex- 
cised. The  results  of  excision  practised 
in  the  shoulder  and  elbow-joints,  especi- 
ally the  former,  after  gunshot  wounds 
have  been  exceedingly  satisfactory.  Espe- 
cial attention  was  first  directed  on  any 
extensive  scale  to  the  practice  of  resec- 
tions of  these  joints,  after  gunshot  inju- 
ries, in  the  Schleswig-Holstein  campaigns, 
between  1848  and  1851 :  and  Dr.  Fried- 
rich  Esmarch  has  published  the  results  in 
a  valuable  essay  on  the  subject.  Of  19 
patients  in  whom  the  shoulder-joint^was 
resected,  in  12  a  more  or  less  useful  arm 
was  preserved ;  and  7  died.  Complete 
anchylosis  did  not  occur  in  any  one 
instance ;  and  in  several  the  power  of 
motion  became  so  great  as  to  enable  the 
men  to  perform  heavy  work.  Of  40  pa- 
effects  of  the  original  contusion,  or  to  pro- 
longed inflammatory  action  in  parts  adjoining 
the  seat  of  fracture.  In  accordance  with  this 
arrangement,  surgeons  have  usually  regarded 
the  removal  by  surgical  interference  of  the 
primary  and  secondary  sequestra  as  simply 
anticipating  nature  in  her  work  ;  but  it  has 
been  stated  by  some  German  surgeons  as  one 
result  of  the  experience  of  the  Schleswig- 
Holstein  war,  that  in  the  majority  of  commi- 
nuted fractures,  the  removal  of  splinters 
retaining  any  connection  whatever  with  peri- 
osteum is  not  only  unnecessary,  but  often  in- 
jurious ;  as  is  also  the  practice  of  sawing  off 
the  broken  ends  of  bones  projecting  from 
comminuted  parts.  It  is  asserted  that  by 
proper  treatment  and  under  favorable  circum- 
stances, such  splinters  become  impacted  in 
the  callus,  assist  in  strengthening  the  new 
bone  in  process  of  formation,  and  in  time 
unite  with  the  other  parts  of  the  bone,  so 
that  in  this  manner  a  cure  is  completed  with- 
out operative  interference.  No  doubt  this 
does  happen  in  some  cases,  but  it  is  a  matter 
of  constant  observation  also,  and  the  writer 
believes  in  the  majority  of  cases,  that  splin- 
ters which  have  thus  become  impacted  in 
callus  are  subsequently  discharged  with 
tedious  irritation,  as  if  they  were  so  many 
foreign  bodies  ;  and,  again,  that  the  removal 
of  jagged  ends  of  broken  bones  has  been  very 
valuable  in  preventing  untoward  accidents  in 
their  neighborhood,  and  thus  of  favoring 
union.  It  is  for  these  reasons  tbat  English 
surgeons  generally  pursue  the  practice  above 
recommended. 


tients  for  whom  resection  of  the  elbow- 
joint  was  performed,  6  died,  32  recovered 
with  a  more  or  less  useful  arm,  1  re- 
mained unhealed  at  the  time  Dr.  Esmarch 
wrote  (1851),  and  in  1  mortification  en- 
sued, and  amputation  was  performed. 

The  cases  of  resections  of  joints  in  the 
upper  extremity  during  the  Crimean  war, 
of  which  records  have  been  preserved,  are 
comparatively  few  in  number,  but  the  re- 
sults of  the  operations  were  satisfactory. 
Out  of  thirteen  resections  of  the  shoulder 
in  the  English  force  between  April  1, 
1855,  and  the  end  of  the  war,  there  was 
only  one  death ;  eight  of  these  were 
primary,  five  secondary  operations.  Out 
of  14  elbow -joint  resections  during  the 
same  period,  there  were  three  deaths. 
The  returns  of  the  resections  in  the 
French  army  are  less  favorable.  Out  of 
45  resections  of  the  shoulder  recorded  by 
Dr.  Chenu,  there  were  25  deaths  ;  of  four 
resections  of  the  elbow,  all  died.  During 
the  late  war  in  New  Zealand  several  re- 
sections of  joints  were  performed1  with 
remarkably  successful  results.  Eesec- 
tion  of  the  shoulder-joint  was  performed 
nine  times,  and  of  the  elbow-joint  twice, 
and  no  death  occurred. 

Resections  appear  from  the  Washington 
report  before  quoted  to  have  been  exten- 
sively practised  during  the  late  war  in 
the  United  States.  The  returns  are  not  yet 
complete,  but  they  show  with  regard  to 
the  shoulder-joint,  that  the  results  have 
been  ascertained  in  210  primary,  and  in 
298  secondary,  resections.  Among  the 
210  primary  resections  there  were  fifty 
deaths,  or  23.8  per  cent.  ;  among  the  298 
secondary  resections,  115  deaths,  or  38.5 
per  cent.  Thirty-six  cases  of  gunshot 
fracture  of  the  head  of  the  humerus  are 
stated  to  have  been  selected  as  favoratile 
cases  for  the  expectant  plan,  the  treat- 
ment being  carried  out  without  resection 
or  amputation.  Of  these  sixteen  died,  or 
54.4  percent. 

The  results  are  reported  in  286  cases  of 
resections  of  the  elbow-joint.  Of  these, 
62  terminated  fatally,  or  21.67  per  cent.  ; 
in  sixteen  cases  secondaiy  amputation  of 
the  arm  became  necessar}\  The  com- 
pilers of  the  report  anticipate  that  the 
percentage  of  mortality  will  prove  to  be 
less  when  the  statistics  of  this  operation 
are  completed. 

Thirty-five  resections  of  the  wrist-joint 
during  the  United  States  war  are  re- 
corded. In  27  of  these  cases  the  end  of 
either  the  radius  or  the  ulna,  or  the  ends 

1  For  histories  of  the  cases  referred  to,  and 
observations  on  the  condition  of  the  patients 
after  their  arrival  in  England,  see  papers  on 
the  subject  published  by  the  writer  in  the 
Army  Medical  Reports,  vo'l.  v.,  p.  558,  London, 
1865  ,  and  vol.  vi.,  p.  510,  London,  18GG. 
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of  both,  were  removed,  and  in  some  in- 
stances shattered  fragments  of  the  upper 
row  of  carpal  bones.  Iu  8  cases  the 
greater  part  of  the  carpus  was  excised. 
Twenty-six  of  these  cases  are  reported  to 
have  recovered,  2  were  followed  by  ampu- 
tation, and  3  died.  The  result  in  the 
remaining  4  is  not  stated.  It  is  remarked 
that  the  reports  are  unsatisfactory  in  re- 
lation to  the  amount  of  mobility  left  in 
the  hand,  but  further  investigations  are 
promised  on  this  point. 

Gunshot  wounds  of  the  wrist-joint  are 
usually  attended  with  so  much  injury  to 
the  superficial  structures  that  it  seems 
scarcely  possible  their  treatment  by  resec- 
tion can  ever  under  such  circumstances 
produce  satisfactory  results.  Just  as  ex- 
tensive laceration  of  the  forearm,  by  de- 
stroying the  motor  power,  renders  a  hand 
useless,  so  does  destruction  of  the  func- 
tions of  the  flexor  and  extensor  tendons 
by  which  the  wrist-joint  is  embraced, 
effect  the  same  result';  and  a  hand  that 
cannot  be  used  is  not  simply  useless,  but 
is  generally  a  painful  encumbrance  to  the 
possessor.  This  does  not  apply  to  partial 
amputations,  for  even  though  only  one  or 
two  fingers  remain,  so  long  as  the  power 
of  flexion  and  extension  is  retained,  they 
become  most  valuable  :  the  preservation 
of  a  thumb  and  finger  if  possible  is  a  most 
important  object  to  attain.  As  a  second- 
ary operation,  after  rare  exceptional  cases 
of  gunshot  wounds  of  the  wrist  in  which 
the  superficial  structures  have  escaped, 
there  is  no  reason  why  resection  of  the 
wrist  should  not  be  attended  with  the 
same  excellent  results  that  have  attended 
the  operation  when  performed  for  con- 
ditions of  disease. 

[Excision  of  the  shoulder-joint. — The  re- 
cords of  the  Surgeon-General's  office  at 
Washington  give  an  aggregate  of  1086 
excisions  of  the  shoulder-joint  for  shot 
injuries  ;  739  were  of  the  Federal  army, 
with  a  death-rate  of  35.7,  and  347  were  of 
the  Confederate  army,  with  a  death-rate 
of  39.4  per  cent.  Nearly  two-fifths  of  the 
latter  reports,  however,  were  so  incom- 
plete as  to  make  the  ratio  of  no  value. 

In  876  excisions  at  the  shoulder  for 
shot  injury,  where  the  result  as  to  fatality 
was  determined,  515  were  primary  ex- 
cisions, with  a  death-rate  of  31.06  per 
cent.  ;  224  were  intermediary  operations, 
with  a  death-rate  of  46.4  per  cent.  ;  and 
92  were  secondary  operations,  with  a 
death-rate  of  29.3  per  cent.  In  the  876 
excisions  the  aggregate  mortality  was  305, 
or  34.8  per  cent. 

The  great  fatality  of  excisions  during 
the  intermediary  or  inflammatory  pe- 
riod is  strikingly  shown  in  the  above 
record.  The  rule  not  to  operate  during 
this  period  except  when  the  necessity  is 
extreme,  is  applicable  not  only  to  injuries 


of  this  joint,  but  to  all  excisions  and  am- 
putations. Secondary  operations  furnish 
the  best  record  ;  but  many  cases  requiring 
excision  of  the  shoulder  would  die  before 
this  period  was  reached. 

Amputation  at  the  shoulder-joint. —  852 
cases  of  amputation  at  the  shoulder-joint 
after  shot-fractures  are  reported.  In  25 
of  these  cases  the  result  is  unknown.  Ln 
the  827  determined  cases  499  were  pri- 
mary amputations,  with  a  mortality  rate 
of  24.1  per  cent. ;  157  were  intermediary, 
with  a  mortality  rate  of  45.8  per  cent.  ; 
66  were  secondary,  with  a  mortality  rate 
of  28.7  per  cent.  ;  and  130  were  amputa- 
tions of  unspecified  date,  with  a  mortality 
rate  of  23.5  per  cent.  The  mean  death- 
rate  of  the  whole  number  at  all  periods 
was  28.5  percent. 

Expectant  plan  of  treatment. — 577  cases 
of  shot  injury  of  the  shoulder-joint  were 
treated  by  expectancy,  with  a  death-rate 
of  25.1  per  cent. 

Whole  number  treated. — Of  the  whole 
number  of  determined  cases  treated  either 
by  expectancy,  excision,  or  amputation, 
there  were  2369 ;  31.1  per  cent,  of  this 
number  were  fatal. 

A  careful  investigation  of  the  cases 
tabulated  and  analyzed  by  Dr.  Otis,  shows 
the  great  importance  of  a  thorough  exam- 
ination of  all  shot  injuries  of  the  shoulder 
before  concluding  upon  the  plan  of  treat- 
ment. The  fact  of  the  joint  being  opened 
by  the  missile,  or  the  existence  of  simple 
fracture,  does  not  necessarily  warrant 
operative  interference.  All  slight  shot 
injuries  of  the  shoulder-joint  should  be 
treated  by  expectancy.  When  the  ball 
has  lodged  in  the  head  of  the  bone,  or  the 
fracture  is  comminuted,  and  there  is  no 
lesion  of  the  artery,  vein,  or  nerves,  ex- 
cision should  be  performed.  Amputation 
should  be  confined  to  cases  where  along 
with  fracture,  injury  of  the  axillary  ves- 
sels exists,  or  where  serious  injury  has 
been  done  the  limb  lower  down.  Excision 
may  be  resorted  to  when  there  is  con- 
comitant fracture  of  the  neck  of  the 
scapula  or  acromial  end  of  the  clavicle. 

Except  to  save  life  in  cases  of  hemor- 
rhage, gangrene,  or  other  imminent  dan- 
ger, intermediary  amputations  and  exci- 
sions should  not  be  practised. 

Shot-fractures  of  the  shaft  of  the  humerus 
treated  by  expectation. — 2960  cases  of  shot- 
fracture  of  the  shaft  of  the  humerus  treat- 
ed by  expectant  conservative  measures, 
with  results  known,  are  reported  in  the 
Surgical  History  of  the  War,  Part  II., 
vol.  ii.,  p.  666.  2509  were  returned  to 
duty  or  discharged,  and  451  died;  a  mor- 
tality of  15.2  per  cent.  Dr.  Otis  observes 
that  it  is  obvious  that  the  least  severe 
cases  were  selected  for  this  plan  of  treat- 
ment. 

Excisions  in  shaft  of  humerus. — 696  cases 
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of  excision  in  the  shaft  of  the  humerus 
for  shot  injury  are  tabulated,  with  477 
recoveries,  191  deaths,  and  28  undeter- 
mined cases  ;  a  mortality  of  28.5.  487  of 
these  cases  were  primary  operations,  with 
a  mortality  of  30.7  per  cent.  ;  93  were  in- 
termediary, with  a  mortality  of  31.1  per 
cent.  ;  41  were  secondary,  with  a  mor- 
tality of  12.1  per  cent.,  and  75  in  which 
the  time  of  operation  was  unknown,  with 
a  mortality  of  19.0.  It  appears  from  this 
statement  that  the  secondary  operations 
were  the  most  favorable.  It  will  be  seen 
that  the  death-rate  after  excision  of  the 
shaft  of  the  humerus  is  nearly  double  that 
found  in  the  expectant  plan  of  treatment. 
Moreover,  in  the  477  recoveries  after  ex- 
cision, 164  cases  terminated  in  "non- 
union," or  "false  joint ;"  and  in  37  cases 
of  reported  recoveries,  amputation  was 
finally  found  necessary.  The  unfavorable 
results  of  excision  in  the  continuity  of  the 
humerus  in  the  American  war,  confirm 
the  experience  of  European  surgeons  in 
the  Crimean,  Schleswig-Holstein,  and 
Danish  wars.  When  to  the  above  is 
added  the  statement  that  the  fatality  fol- 
lowing excision  in  the  shaft  of  the  hu- 
merus is  12  per  cent,  greater  than  the 
mortality  of  amputations  of  the  upper 
third  of  the  arm,  the  operation  should  be 
considered,  at  least,  as  rarely  justifiable. 

Amputations  of  the  upper  arm.  —  5273 
cases  of  amputations  of  the  upper  arm  in 
the  continuity  are  reported,  with  a  mean 
death-rate  of  23.6  per  cent.  ;  3259  were 
primary  operations  (within  forty-eight 
hours),  with  a  mortality  of  18.4  per  cent. ; 
902  were  intermediary  operations  (from 
the  third  to  the  thirtieth  day),  with  a 
death-rate  of  33.4  per  cent.  ;  411  were 
secondary  amputations  (performed  after 
the  thirtieth  day),  with  a  mortality  of  27.7 
per  cent. 

It  is  almost  impossible  to  fix  upon  any 
definite  rules  by  which  the  surgeon  is  to  be 
guided  in  the  treatment  of  shot-fractures 
of  the  arm.  Every  case  is  to  be  determined, 
as  it  were,  for  itself.  !N"ot  only  should  the 
nature  and  extent  of  the  injury  and  cha- 
racter of  tissues  involved  be  investigated, 
but  the  general  health  of  the  patient,  his 
age,  habits,  temperament,  the  possible 
necessity  of  transporting  him  from  the 
field  hospital  to  one  at  a  greater  distance, 
etc.,  should  all  be  considered  in  deter- 
mining this  question.  When  the  arm 
is  torn  off  and  a  ragged,  lacerated  end  is 
left,  amputation  to  obtain  a  good  stump 
is  necessarj',  and  should  be  done  as  soon 
as  the  shock  of  injury  has  passed  off. 
When  the  bone  is  badly  comminuted, 
flesh  torn  away,  bloodvessels  ruptured, 
or  joints  opened,  amputation  to  prevent 
gangrene  is  plainly  the  proper  course  to 
pursue.  The  value  of  the  upper  extrem- 
ity is,  however,  so  great  that  the  surgeon 


is  willing,  if  there  is  a  good  chance  of 
saving  the  limb,  to  make  the  patient  in- 
cur some  increased  risk  of  life,  and  pro- 
longed suffering ;  and  military  surgeons 
of  the  largest  experience  are  the  strongest 
advocates  for  conservative  surgery  in  shot- 
fractures  of  the  arm.  Amputation  is  not 
unavoidable  in  comminuted  fracture  of 
the  shaft  of  the  bone  ;  nor  does  fracture 
of  the  bone  with  laceration  of  the  bra- 
chial artery  necessarily  demand  amputa- 
tion of  the  limb. 

In  comparing  the  nearly  3000  shot- 
fractures  of  the  shaft  of  the  humerus, 
treated  by  expectanc\',  with  the  5273  am- 
putations of  the  arm,  we  find  the  death- 
rate  of  the  former  15.2,  and  of  the  latter 

23.6  per  cent.  It  should  be  remembered, 
however,  that  the  slightest  cases  princi- 
pally were  treated  conservatively,  and 
that  many  cases  so  treated  at  the  begin- 
ning, were  afterwards  subjected  to  inter- 
mediary or  secondary  amputations,  with 
increased  mortality  rates.  If  all  the  facts 
could  be  adduced,  it  would  probably  be 
found,  as  Dr.  Otis  states,  that  the  conserv- 
ative plan  of  treatment  really  exhibited 
a  larger  proportion  of  deaths  than  that 
which  followed  primary  amputations. 

Excision  of  the  elbow-joint. — In  the  Sur- 
gical History  of  the  War,  Part  II.,  vol. 
ii.,  p.  845,  are  recorded  626  partial  and 
complete  excisions  of  the  elbow-joint,  of 
which  470  recovered,  146  died,  and  in  ten 
the  result  was  unknown,  a  mortality  of 

23.7  per  cent.  Of  these  operations,  322 
were  primary,  with  68  deaths  and  four 
unknown  results  ;  197  were  intermediary 
operations,  with  69  deaths  and  one  un- 
known ;  54  were  secondary  operations, 
with  five  deaths ;  and  53  were  ope- 
rations of  uncertain  date,  with  four 
deaths,  and  five  undetermined  cases.  The 
record  indicates  very  clearly  that  the  pri- 
mary operations  give  the  best  results  ; 
and  another  important  fact,  that  the  more 
complete  the  excision  the  less  the  danger 
of  life.  The  difference  between  the  per- 
centage of  deaths  after  excision  of  the 
elbow,  23.7,  and  the  percentage  of  deaths 
after  amputation  in  the  upper  arm,  23.6, 
is  only  one-tenth  of  one  per  cent.  Erom 
reports  made  by  German  surgeons  in  the 
Eranco-German  war  (Surgical  History  of 
the  War,  Part  II.,  vol.  ii.,  p.  901),  183  ex- 
cisions of  the  elbow  for  shot-fracture  are 
recorded.  Of  these  135  recovered  and  48 
died,  a  percentage  of  mortality  of  26.2. 

In  the  same  war,  1870-71,  M.  Chenu 
reports  212  excisions  of  the  elbow,  by 
French  surgeons,  of  which  48  recovered 
and  164  died,  a  percentage  of  mortality 
of  77.3.  It  is  difficult  to  account  for  this 
appalling  record  in  French  surger}\ 

Amputation  at  the  elbow. — Thirty-nine 
determined  cases  of  amputation  at  the 
elbow  are  reported,  with  three  deaths,  or 
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7.6  per  cent.  Five  of  the  patients  recov- 
ered, however,  only  after  a  second  ampu- 
tation—three in  the  upper  arm  and  two 
at  the  shoulder-joint  (Surgical  History  of 
the  War,  p.  909).  In  addition  to  the 
above,  Surgeon  Sorrell,  C.  S.  A.,  reports 
seven  cases  of  disarticulation  at  the  el- 
bow, in  the  Confederate  States  Hospital, 
with  two  deaths. 

The  stumps  left  after  amputation  at  the 
elbow  seemed,  in  several  instances,  to  be 
badly  suited  for  the  use  of  artificial  limbs. 

Of  shot-fractures  of  the  forearm  treated 
by  expectation. — 2943  determined  cases  are 
reported,  with  191  deaths,— a  mortality 
rate  of  6.4  per  cent. 

Excision  in  the  forearm  for  shot  injury. — 
986  instances  are  reported,  with  856  re- 
coveries, and  109  fatal  and  21  undeter- 
mined cases, — a  death-rate  of  11.2.  In 
nearly  all  of  the  cases  the  excision  was 
limited  to  a  few  inches  of  the  shaft  of  one 
of  the  bones.  The  average  usefulness  of 
the  hand  after  these  excisions  was  unsat- 
isfactory, but  the  fatality  was  less  than 
that  of  amputation  of  the  forearm.  Ex- 
cision in  the  continuity  of  the  bones  of 
the  forearm  should  be  reserved  for  very 
exceptional  cases.  '  When  the  hand  can 
be  saved  the  best  plan  of  treatment  is  the 
expectant  one ;  that  is,  loose  pieces  of 
bone  are  to  be  removed,  the  part  put  at 
rest,  and  inflammation  combated. 

Amputation  of  forearm. — In  a  record  of 
almost  1700  amputations  of  the  forearm 
for  shot-injury,  the  death-rate  was  found 
in  primary  operations  to  be  9.6  per  cent.  ; 
that  of  intermediary  23.5  per  cent;  and 
that  of  secondary,  15.7  percent.,  showing 
the  superiority  of  the  primary  operation. 

Excision  at  the  wrist-joint  for  shot-injury. 
— The  records  of  the  Surgeon-General's 
office  give  96  excisions  of  the  radio-car- 
pal joint  for  shot-fractures  ;  six  were  com- 
plete excisions  of  both  rows  of  the  carpal 
bones,  with  the  distal  end  of  the  radius 
and  ulna ;  and  the  remaining  90  were 
partial  excisions.  Fifteen  cases  ended  in 
death,  or  15.6  per  cent.,  a  slightly  higher 
death-rate  than  that  following  amputa- 
tion in  the  forearm  for  shot-injury.  In 
the  six  complete  excisions,  one  died ; 
after  recoveries  in  either  complete  or  par- 
tial excision,  the  function  of  the  hand 
was  generally  much  impaired  ;  51  cases 
had  anchylosis  at  the  wrist,  and  rive  had 
motion  but  great  deformity.  Frequently 
"  the  hand  was  strongly  deflexed  to  the 
radial  side,  often  at  right  angles,  and  the 
fingers  rigidly  fixed  in  flexion  or  exten- 
sion." In  a  few  of  the  cases  the  result 
"was  not  altogether  unsatisfactory." 

The  expectant  and  conservative  plan  of 
treatment  is  the  one  probably  which  of- 
fers the  best  chances  of  success  in  shot- 
wounds  of  the  wrist,  unless  the  fracture 
is  very  extensive  and  the  joint  disorgan-: 
ized.] 


Lower  extremity. — Gunshot  wounds  of 
the  lower  extremity  vary  much  more 
greatly  in  the  gravity  of  their  results,  as 
well  as  in  the  treatment  to  be  adopted, 
according  to  the  part  of  the  limb  injured, 
than  happens  in  those  of  the  upper  ex- 
tremity. As  a  general  rule  in  field-prac- 
tice, ordinary  fractures  below  the  knee, 
from  rifle-balls,  should  never  cause  prim- 
ary amputation  ;  while  excepting  in  cer- 
tain special  cases,  in  fractures  above  the 
knee,  from  rifle-balls,  amputation  is  held 
by  most  military  surgeons  to  be  a  neces- 
sary measure.  The  special  cases  are, 
gunshot  fractures  of  the  upper  third  of 
the  femur,  especially  if  it  be  doubtful 
whether  the  hip  joint  is  implicated  or 
not ;  for  in  these  the  danger  attending 
amputation  itself  is  so  great,  that  the 
question  is  still  open,  whether  the  safety 
of  the.  patient  is  best  consulted  by  excision 
of  the  injured  portion  of  the  femur,  by 
removal  of  detached  fragments  and  trust- 
ing to  natural  efforts  for  union,  or  by 
resorting  to  amputation.  The  decision 
of  the  surgeon  musi  generally  rest  upon 
the  extent  of  injury  to  the  surrounding 
structures,  the  condition  of  the  patient, 
and  other  circumstances  of  each  particu- 
lar case.  If  the  femoral  artery  and  vein 
have  been  divided,  any  attempt  to  pre- 
serve the  limb  will  certainly  prove  fatal. 

The  femur — the  earliest  formed,  the 
longest,  most  powerful,  and  most  com- 
pact in  structure  of  all  the  long  bones  of 
the  body — can  only  be  shattered  by  a  ball 
striking  it  with  immense  force.  But  this 
amount  of  force  a  modern  rifle-ball  pos- 
sessses  at  all  ordinary  distances,  and, 
unfortunately,  in  almost  every  instance 
of  compound  fracture  of  the  femur  by  rifle 
projectiles,  we  find  the  bone  not  merely 
broken,  but  extensively  comminuted  at 
the  seat  of  fracture,  and  often  fissured 
for  long  distances  along  the  shaft.  When 
a  patient  with  a  gunshot  fracture  of  the 
femur  comes  under  a  surgeon's  charge, 
however  free  from  complications  and 
however  favorable  the  case  may  appear  to 
be,  the  surgeon  knows  that  the  patient 
will  be  unavoidably  subjected  to  a  wide 
variety  of  hazardous  circumstances  if  an 
attempt  to  conserve  the  injured  limb  be 
determined  upon,  owing  to  the  prolonged 
hospital  treatment  which  is  absolutely 
necessary  before  a  cure  can  be  completed. 
The  treatment,  too,  is  ver\>-  difficult  ;  for 
while,  on  the  one  hand,  the  most  perfect 
rest,  and  as  uninterrupted  an  apposition 
of  the  broken  portions  of  bone  as  possible, 
are  essential  for  obtaining  reunion — on 
the  other,  the  close  connection  of  the 
broken  bone  with  the  trunk,  and  conse- 
quently the  liability  to  disturbance  in  all 
movements  of  the  body,  with  the  necessity 
for  the  daily  removal  of  the  profuse  dis- 
charges which  follow  these  wounds,  are 
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so  many  constantly  recurring  impedi- 
ments to  procuring  the  quiet  so  essential. 
A  considerable  amount  of  attention 
was  specially  directed  during  the  Crimean 
war  to  the  question  of  the  proper  treat- 
ment of  gunshot  fractures  of  the  femur, 
and  expectations  were  generally  held  that 
the  advanced  experience  in  conservative 
surgery  would  lead  to  many  such  cases 
terminating  favorably  with  preservation 
of  the  limb,  which  previously  would 
have  been  subjected  to  amputation. 
Towards  the  latter  part  of  the  campaign, 
all  the  circumstances  of  the  patients  were 
as  favorable  for  testing  this  practice  as 
they  have  been  in  the  various  revolution- 
ary engagements  in  Paris.  They  had 
equally  the  advantages  of  immediate  at- 
tention, and  of  all  the  appliances  of  the 
best  hospitals  close  at  hand.  Yet,  in  the 
Surgical  History  of  the  War,  it  is  shown 
that  only  14  out  of  174  cases  of  compound 
fracture  of  the  femur  among  the  men, 
and  5  out  of  20  among  the  officers,  re- 
covered with  union  of  bone,  or  in  «*her 
words,  without  amputation  being  per- 
formed ;  that  those  selected  for  the  ex- 
periment of  preserving  the  limb  were 
patients  where  the  amount  of  injury  done 
to  the  bone  and  soft  parts  was  compara? 
tively  small ;  and  that  where  recovery 
ensued,  it  always  proved  tedious,  and  the 
risks  during  a  long  course  of  treatment 
numerous  and  grave.  Out  of  the  174 
soldiers  just  mentioned,  96  were  subjected 
to  amputation,  and,  of  the  78  in  whom 
amputation  was  not  practised,  64  died  :  — 
of  the  20  officers,  10  were  subjected  to 
amputation,  and,  of  the  remaining  10  not 
operated  upon,  5  died.  Amputations  of 
the  thigh,  however,  were  very  fatal  in  their 
results  also,  the  recoveries  being  stated 
to  be  among  the  men  only  34.7  per  cent. 
Among  the  officers  the  proportion  was 
rather  mOre  favorable.  But  this  percent- 
age includes  those  cases  in  which  previous 
attempts  to  preserve  the  limb  had  failed, 
and,  death  threatening,  amputation  was 
resorted  to  as  a  last  chance  of  saving  the 
patient.  The  number  of  deaths  under 
the  head  of  amputations  was  thus  in- 
creased. On  account  of  this  compara- 
tively indifferent  success  of  amputation, 
resection  of  portions  of  the  shaft  of  the 
femur  was  sometimes  practised  ;  but  the 
records  state  that  no  success  attended  the 
experiment,  every  case,  without  excep- 
tion, having  proved  fatal.  It  is  therefore 
seen  from  the  English  experience  in  the 
Crimea  of  the  treatment  of  gunshot  frac- 
tures of  the  femur,  that  the  hopes  of  con- 
servative practice  being  the  means  of 
preventing  amputation  were  not  realized. 
Of  the  three  modes  of  treatment,  resec- 
tion was  the  most  fatal ;  conservative 
treatment,  next ;  and  amputation  least 
fatal.     The  first  was  uniformly  fatal ;  the 


deaths  among  cases  treated  without  oper- 
ation were  82  per  cent.  ;  the  deaths 
among  those  treated  by  amputation, 
almost  hopeless  cases  included,  were  65.2 
per  cent. 

In  considering  the  results  of  gunshot 
fractures  of  the  femur,  the  situation  of 
the  injury  is  a  matter  of  great  importance 
as  regards  the  chances  of  recovery, 
whether  without  or  with  amputation.  In 
the  Official  History  of  the  Crimean  Cam- 
paign, this  fact  is  shown  in  the  results  of 
amputation,  the  recoveries  in  the  upper 
third  being  12.9,  in  the  middle  third  40, 
in  the  lower  third  43.3  per  cent,  of  the 
cases  treated  ;  but  the  distinction  is  not 
made  in  regard  to  the  recoveries  without 
amputation.  Hence  no  exact  numerical 
comparison  can  be  drawn  between  the 
results  of  amputation  and  conservative 
practice  in  the  three  main  divisions  of  the 
thigh  in  this  instance.  Dr.  Macleod,  in 
his  Notes,  remarks  that  he  has  only  been 
able  to  discover  three  cases  in  which  re- 
covery followed  a  compound  fracture  in 
the  upper  third  of  the  femur  without 
amputation  ;  one,  that  of  an  officer  of 
the  17th  Regiment ;  the  second,  of  a 
soldier  of  the  62d  ;  and  a  third,  whose 
regiment  is  not  named.  A  case,  however, 
was  under  the  care  of  the  writer,  not  in- 
cluded in  the  above,  nor  appearing  in  the 
official  history  of  the  war ;  and  one, 
judging  from  the  results  described  in  Dr. 
Macleod's  Notes,  more  fortunate  in  its 
issue  than  at  least  two  of  the  number  he 
mentions.  With  regard  to  the  first  pa- 
tient, Dr.  Macleod  states  he  has  been 
informed  "  that  although  his  limb  was  in 
a  very  good  condition  when  he  left  for 
England,  the  trouble  it  has  since  given 
him,  and  the  deformed  condition  in  which 
it  remains,  make  it  by  no  means  an 
agreeable  appendage  ;"'  in  the  second, 
the  fracture  was  in  the  lower  part  of  the 
upper  third,  and  the  injury  was  compara- 
tively slight ;  in  the  third,  a  mass  of 
callus  was  thrown  out  which  connected 
the  bone,  but  he  died  of  purulent  poison- 
ing and  never  left  the  Crimea.  In  the 
case  which  was  under  the  writer's  care, 
the  fracture  was  within  the  upper  third  ; 
there  is  no  distortion,  and  shortening 
only  of  H  inches :  the  officer  is  able  to 
walk  or  ride  without  any  inconvenience, 
and  competent  for  all  duty.2  All  the 
circumstances  were  most  favorable  for 
recovery  in  this  instance  ;  and  a  consid- 
eration of  these  on  the  one  hand,  and  the 

1  The  officer  referred  to  must  have  greatly 
improved  in  condition  after  Dr.  Macleod  wrote, 
as  he  was  for  some  time  afterwards  on  active 
service  in  India,  though  he  is  no  longer  in 
the  army. 

2  This  officer  is  at  present  holding  an  im- 
portant staff-appointment  in  India. 
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experience  of  the  unfavorable  results  of 
amputation  in  this  region  on  the  other, 
led  to  the  effort  to  save  the  limb.  A 
short  history  of  this  case  will  be  useful. 

Lieutenant  D.  M.,  19th  Regiment,  ffit.  17, 
of  sanguine  temperament,  healthy  frame,  was 
brought  up  to  camp  about  4  A.  M.,  Sept.  9, 
1855.  He  had  been  wounded  in  the  assault 
upon  the  Redan  in  the  upper  part  of  the  left 
thigh,  and  had  been  lying  by  the  side  of  the 
ditch  where  he  fell  thirteen  hours.  "When 
discovered,  he  was  carried  carefully  in  a  sol- 
dier's great-coat  as  far  as  the  opening  of  the 
trenches,  and  thence  on  a  stretcher  to  camp. 
He  was  very  cold  and  prostrate  on  his  arrival. 
The  wound  in  his  left  thigh  had  been  caused 
by  a  ball  which  had  passed  out.  It  entered 
posteriorly  at  the  fold  between  the  left  nates 
and  thigh,  three  inches  from  the  tuberosity 
of  the  ischium  ;  passed  forwards,  downwards, 
and  outwards,  and  made  its  exit  seven  inches 
below  the  trochanter  major.  The  femur  was 
broken  in  the  line  of  passage  of  the  ball, 
which,  from  entrance  to  exit,  appeared  to  be 
about  six  inches.  From  the  trochanter  major 
to  the  seat  of  fracture  was  four  inches  ;  to 
the  external  condyle  on  the  same  side  was 
ISA  inches.  The  amount  of  comminution  ap- 
peared slight,  but,  from  its  vicinity  to  the 
joint,  the  great  swelling  about  the  limb,  and 
desire  to  avoid  aggravating  pain,  the  precise 
condition  of  fracture  was  not  further  ascer- 
tained. The  upper  fragment  projected  for- 
wards, but  any  attempts  at  reduction  caused 
great  suffering ;  and  some  restoratives  being 
given,  wet  compresses  applied  to  the  thigh, 
and  the  limb  secured  against  additional  move- 
ment, the  patient  was  left  to  rest.  At  a  con- 
sultation the  following  morning,  from  the 
patient's  age,  so  favorable  for  reparative 
action,  his  very  healthy  constitution,  and  the 
fact  that,  the  sieg-e  being  over,  full  attention 
could  be  paid  to  the  case,  conservation  of  the 
limb  was  settled  to  be  attempted,  and  the 
patient  was  therefore  treated  with  this  view. 
In  addition  to  the  wound  just  named,  he  had 
received  an  extensive  contusion  of  the  right 
thigh  by  the  fall  of  some 'heavy  substance 
from  the  explosion  which  occurred  at  1  A.  M., 
after  the  Russians  left  the  Redan. 

There  is  not  space  to  follow  the  details  of 
the  treatment  of  this  case.  The  cure  was 
protracted  by  large  and  troublesome  bed- 
sores ;  and  attention  to  these,  to  the  dis- 
charges from  the  wound,  and  to  preserving 
favorable  position,  occupied  much  time  and 
care  daily,  and  caused  many  changes  in  the 
appliances  for  these  objects  to  be  from  time  to 
time  necessary.  On  November  4,  union  had 
so  far  taken  place  that  he  was  able  to  raise 
his  body  from  the  knee  upwards  while  in  bed, 
without  apparent  motion  at  the  seat  of  frac- 
ture. On  November  15,  in  consequence  of 
the  great  explosion  at  the  right  siege-train, 
he  had  to  be  carried  to  another  division  of 
the  camp  ;  this  was  effected  without  harm. 
In  the  middle  of  January  he  was  able  to  sit 
in  a  chair  without  inconvenience ;  and  on 
February  22,  he  left  the  Crimea  for  England, 
being  able  to  walk  with  the   assistance   of 


crutches.  Union  was  then  firm  ;  but  a  slight 
serous  oozing  continued  from  the  wound  of 
exit,  and  there  was  much  stiffness  of  the 
ankle  and  knee-joints  from  the  long-con- 
tinued constrained  position  to  which  he  had 
been  subjected.  In  July,  1856,  after  his 
arrival  in  Ireland,  indications  of  pus  collect- 
ing manifested  themselves  at  the  wound  of 
exit ;  and  Professor  Tufnell,  on  passing  a 
bougie  about  seven  inches  in  the  course  of  the 
wound,  evacuated  a  small  abscess,  and  felt  a 
piece  of  bone  trying  to  make  its  way  to  the 
surface.  This  was  subsequently  removed, 
and,  under  Mr.  Tufnell's  able  care,  the  stiff- 
ness of  the  joints  gradually  disappeared,  and 
he  was  enabled  to  return  to  duty.' 

Dr.  Macleod  says,  that,  after  many  in- 
quiries respecting  cases  of  this  nature  in 
the  hospitals  of  the  other  armies  engaged 
in  the  war,  excepting  one  presented  by 
Baron  Larrey  to  the  Societie  cle  Chirurgie 
in  1857,  he  never  could  hear  of  any  other 
but  that  of  a  Russian,  whose  greatly  shat- 
tered and  deformed  limb  he  often  exam- 
ined.2 It  had  united  almost  without 
treatment.  Six  cases  of  recovery  with- 
out amputation  after  fracture  in  the  upper 
third  of  the  femur  came  from  India  among 
900  invalids  for  gunshot  wounds  conse- 
quent on  the  Sepoy  mutiny.  In  4  of 
these  cases  the  patients  had  good  useful 
limbs  ;  in  2,  the  consolidation  was  not 
complete  on  the  men  leaving  the  invalid 
hospital,  there  still  being  some  sequestra 
to  come  away  from  the  seat  of  injury. 
The  number  of  men  who  returned  after 
amputation  in  the  upper  third  was  3.  So 
far  as  these  data  go,  the  proportion  of  re- 
coveries after  gunshot  fracture  in  the 
upper  third  without  operation  was  1  in 
150  of  all  classes  of.  wounds,  and  that  af- 
ter amputation  was  1  in  300.  M.  Jules 
Roux,  of  the  St.  Maudrier  Hospital,  at 
Toulon,  has  given  a  list  of  no  less  than 
twenty-one  cases  of  recovery  without  am- 
putation after    gunshot   injuries  of   the 


1  The  following  is  an  interesting  point  in 
connection  with  this  case,  inasmuch  as  it 
illustrates  how  long  a  time  a  splinter  of  bone 
may  remain  impacted  without  causing  irrita- 
tion and  then  procure  an  outlet.  The  open- 
ing through  which  the  sequestrum  noticed 
above  came  away,  became  firmly  healed  after 
its  removal.  Although  the  officer  has  ever 
since  been  actively  engaged  in  the  duties  of 
a  cavalry  officer,  a  great  part  of  the  time  in 
tropical  service,  no  symptom  whatever  oc- 
curred to  indicate  that  any  other  sequestrum 
remained  until  the  year  1866,  ten  years  after 
the  first  was  removed.  Then  some  tenderness 
was  felt,  a  small  abscess  followed,  and  another 
splinter  of  necrosed  bone  an  inch  in  length 
escaped.  The  opening  quickly  closed,  and 
its  site  has. remained  sound  and  free  from  any 
tenderness  ever  since. 

2  Notes  on  the  Surgery  of  the  Crimean  War, 
p.  295. 
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upper  third  of  the  femur,  among  the  sol- 
diers whom  he  had  examined  on  their  re- 
turn from  the  Italian  war  of  1859.  In  all 
of  them  consolidation  of  the  fracture  had 
taken  place.  AVe  have  no  data  by  which 
we  can  estimate  the  proportion  of  these 
cases  of  union  to  the  recoveries  after  am- 
putation in  the  same  part  of  the  femur. 

In  the  war  in  the  United  States,  out  of 
32  recorded  cases  in  which  amputation 
was  performed  in  the  upper  third  of  the 
femur,  24  died,  showing  a  mortality  rate 
of  75  per  cent.  ;  out  of  330  cases  in  which 
conservation  was  practised,  93  recovered, 
and  237  died,  a  mortality  rate  of  71. 81, 
or  a  trine  more  than  3  per  cent,  in  favor 
of  conservative  measures.  The  various 
figures  quoted  above  tend  to  confirm  the 
propriety  of  the  practice  of  conservation, 
which  is  generally  recommended  by  mili- 
tary surgeons  of  the  present  day,  in  pre- 
ference to  amputation,  for  uncomplicated 
gunshot  fractures  of  the  upper  third  of 
the  femur. 

With  regard  to  gunshot  fractures  in,the 
middle  and  lower  thirds  of  the  femur, 
the  experience  of  the  French  and  English 
surgeons  in  the  Crimea,  and  apparently 
of  the  surgeons  engaged  in  the  late  war 
in  the  United  States  also,  has  tended  to 
confirm  the  doctrine  of  the  older  military 
surgeons,  that  many  lives  are  lost  by  try- 
ing to  save  limbs  after  injuries  in  these 
situations  ;  and  that,  of  the  limbs  pre- 
served, many  are  little  better  than  in- 
cumbrances to  their  possessors.  In  the 
Italian  war  of  1859,  the  practice  of  try- 
ing to  save  the  lower  extremities  after 
comminuted  fractures  in  the  middle  and 
lower  thirds  of  the  thigh  appears  to  have 
been  abandoned  in  consequence  of  the  ex- 
perience gained  in  the  Crimea. 

So  far  as  the  United  States  returns 
have  gone,  they  do  not  show  so  much  dif- 
ference between  the  ratio  of  mortality 
when  amputation  is  performed  or  conser- 
vation practised  in  these  situations,  as 
was  generally  deduced  from  the  Crimean 
experience  on  this  head.  Out  of  93  cases 
of  fracture  of  the  middle  third  in  which 
amputation  was  performed,  42  recovered 
and  51  died,  showing  a  rate  of  mortality 
of  54.83  per  cent.  ;  out  of  238  cases  in 
which  conservation  was  practised,  106  re- 
covered, 132  died,  showing  a  mortality 
rate  of  55.46  per  cent.  The  ratios  show, 
therefore,  a  slightly  less  fatal  result  when 
amputation  was  performed  in  the  middle 
third,  than  when  conservation  was  prac- 
tised. 

Out  of  243  gunshot  fractures  of  the 
lower  third  in  which  amputation  was  per- 
formed, 72  recovered  and  101  died,  show- 
ing a  mortality  rate  of  57.79  per  cent. 
Here  the  mortality  rate  was  considerably 
less  when  amputation  was  performed, 
viz.,  as  46  to  57|,  than  when' conservation 


was  practised.  Experience  so  far,  there- 
fore, while  indicating  the  propriety  of 
practising  conservation  in  the  upper  third, 
inculcates  amputation  to  be  the  safest 
practice  in  gunshot  fractures  of  the  mid- 
dle and  lower  third  of  the  femur. 

Amputation  at  the  hip-joint,  both  in 
the  French  and  English  armies,  in  all  in- 
stances proved  fatal.  The  two  patients 
who  survived  the  longest  in  the  English 
army  were  operated  on  by  Mr.  Alexander, 
afterwards  Director-General  of  the  Army 
Medical  department,  at  the  Alma  :  one,  a 
soldier  of  the  33d  Kegiment,  died  at  Scu- 
tari three  weeks  after  the  operation  ;  the 
second,  a  Russian,  died  on  the  thirtieth 
day  after,  from  "extensive  sloughing  and 
great  debility."1  M.  Legouest,  of  the 
French  army,  performed  amputation  at 
the  hip-joint  in  the  case  of  a  Russian 
prisoner,  and  the  patient  nearly  recovered. 
He  died  the  fourth  month  after  the  am- 
putation, and  then  from  the  effects  of  a 
fall.  In  the  Schleswig -Holstein  cam- 
paigns, amputation  at  the  hip-joint  was 
performed  seven  times  ;  one  patient  only 
survived,  a  young  man,  eet.  17  years,  ope- 
rated upon  by  Dr.  Langenbeck.  All  the 
primary  amputations  at  the  hip-joint  dur- 
ing the  Italian  war  of  1859  proved  fatal. 
A  successful  secondary  case  occurred  at 
Verona,  the  operator  being  Dr.  Neudbr- 
fer  ;  and  M.  Jules  Roux  has  recorded  that 
amputation  was  performed  at  the  hip- 
joint  six  times  from  the  consequences  of 
wounds  received  during  the  war  in  Italy, 
and  that,  of  these,  four  were  successful. 
During  the  late  war  in  the  United  States 
there  occurred  53  authenticated  hip-joint 
amputations,  34  in  the  United  States 
armies,  19  in  the  rebel  armies.  These 
have  been  divided  in  the  history  given 
of  them  into  four  categories  ;  primar}T, 
intermediate,  and  secondary  amputa- 
tions, and  re -amputations.2  In  the 
primary  cases,  119  in  number,  the  re- 

1  In  the  surgical  history  of  this  war,  this 
statement,  which  was  quoted  by  the  late  Mr. 
Guthrie,  in  the  addenda  to  his  Commentaries, 
is  said  to  be  a  mistake,  on  account  of  the  ab- 
sence (not  to  be  wondered  at,  amid  the  con- 
fusion of  that  period)  of  official  records  on 
the  subject.  Special  reports  on  these  cases 
were  obtained  at  the  time  from  Scutari,  and 
were  shown  to  the  writer  by  Director-General 
Alexander  shortly  before  his  decease. 

2  Circular  No.  7,  W.  D., Surgeon-General's 
Office,  Washington,  July  1,  1S67.  "  A  Report 
on  Amputations  at  the  Hip-joint  in  Military 
Surgery,  by  G.  A.  Otis,  Assistant-Surgeon 
and  Brevet  Lieutenant-Colonel,  U.  S.  Army." 
This  report  contains  a  very  complete  histori- 
cal summary  of  the  subject,  as  well  as  an 
account  of  the  individual  cases  which  occurred 
during  the  United  States  war.  The  report 
is  beautifully  illustrated  by  lithographic  and 
chromo-lithographic  drawings. 
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suits  of  which  are  completely  known,  the 
mortality  was  94.73  per  cent.  ;  in  the  in- 
termediate, 18  in  number,  the  mortality 
was  100  per  cent.  ;  in  the  secondary,  9  in 
number,  77.78  per  cent.  ;  in  the  re-ampu- 
tations, 7  in  number,  only  42.85  per  cent. 
M.  Legouest,  in  an  essay  published  in 
the  Memoirs  of  the  Society  of  Surgery, 
at  Paris,  maintains  that  amputation  at 
the  hip-joint  should  be  reserved  for  cases 
of  fracture  with  injury  to  the  great  ves- 
sels, and  that  where  the  vessels  have  es- 
caped, resection  should  invariably  be 
performed.  He  also  inculcates  the  doc- 
trine not  to  perform  immediate  primary 
amputation  at  the  hip-joint  in  any  case  ; 
but,  even  in  the  severest  forms  of  injury, 
to  postpone  the  operation  as  long  as  pos- 
sible.1 

In  fractures  of  the  leg,  where  neither 
the  knee  nor  ankle-joint  are  implicated, 
the  results  of  conservative  attempts  have 
been  more  favorable.  \En  the  English  ar- 
my in  the  Crimea,  the  recoveries  without 
amputation  being  resorted  to  were,  in 
fractures  of  both  bones,  18.9  ;  tibia  only, 
36.3  ;  fibula  only,  40.9  per  cent.  "When  a 
gunshot  fracture  of  the  tibia  extends  into 
the  knee  or  ankle-joint,  opening  the  cap- 
sule, amputation  is  held  to  be  the  rule  of 
treatment.  In  rare  instances  recovery 
without  amputation  has  followed  injuries 
where  one  or  other  of  these  joints  has 
been  believed  to  have  been  thus  opened  ; 
but,  when  the  interior  of  either  of  these 
articulations  is  penetrated  under  such 
circumstances,  the  risk  to  life  in  trying  to 
preserve  the  limb  must  be  very  great, 
while  the  advantage  of  capacity  for  mo- 
tion, if  life  be  preserved,  must  always  be 
doubtful.  Conservative  practice  in  such 
cases  can  only  hold  out  a  chance  of  suc- 
cess under  the  most  careful  and  refined 
surgical  treatment,  with  every  means 
constantly  at  hand,  as  well  surgical  ap- 
pliances as  nursing,  and  under  the  most 
favorable  sanitary  conditions ;   combina- 

1  A  committee  was  appointed  by  the  Surgical 
Society  of  Paris  to  examine  and  report  upon 
this  essay  of  Dr.  Legouest  on  "  Coxo-femoral 
Disarticulation  for  Gunshot  Wounds."  Baron 
Larrey  drew  up  the  report,  which  will  be 
found  in  the  5th  vol.  of  the  Memoires  de  la 
Societe  de  Chirurgie,  1860.  It  confirms  the 
principle  laid  down  by  Dr.  Legouest,  excepting 
only  those  cases  of  fracture  where  the  muti- 
lation of  the  limb  from  a  heavy  projectile  has 
been  so  great  as  to  partly  separate  it  from  the 
pelvis,  and  those  in  which  there  has  been 
simultaneous  lesion  of  the  crural  vessels  and 
femur  near  the  pelvis,  with  extensive  lace- 
ration of  the  surrounding  tissues. 

Dr.  Otis  concludes  that  the  experience  ac- 
quired in  the  war  of  the  Rebellion  in  the 
United  States  indicates  that  these  maxims 
and  rules  are  too  unqualified  and  absolute. 


tions  which  the  circumstances  of  warfare 
rarely  allow. 

In  the  treatment  of  fractures  of  the  leg 
where  it  has  been  determined  to  seek 
union,  the  same  remarks  apply  as  those 
made  above  in  respect  to  fractures  in  the 
upper  extremity.  In  wounds  of  the  foot 
it  is  especially  necessary  to  remove  as 
early  as  possible  all  the  comminuted  frag- 
ments of  the  bones  injured  ;  or  tedious 
abscesses,  and  much  pain  and  constitu- 
tional irritation  are  likely  to  ensue. 

One  case  of  excision  of  the  head,  neck, 
and  trochanters  of  the  femur  for  gunshot 
injury  in  the  Crimea  recovered.  Fatal 
results  followed  five  other  cases  in  which 
similar  excisions  were  practised  by  Eng- 
lish surgeons  during  this  war,  as  they  had 
in  all  previous  excisions  of  the  hip-joint 
for  gunshot  injuries.  The  successful  ope- 
ration was  performed  on  August  19, 1855, 
by  Dr.  O'Leary,  the  same  day  that  the 

Fig.  770. 


Head,  neck,  and  part  of  shaft  of  femur,  forming  the 
upper  fragment  ;in  the  case  for  which  Mr.  Guthrie 
successfully  amputated  at  the  hip-joint  after  the  bat- 
tle of  Waterloo.i 

wound  was  received.  The  patient  died 
ten  years  afterwards  of  phthisis.  He 
never  regained  the  power  of  using  the 
limb  without  support,  but  required  the 
aid  of  a  crutch  and  stick  to  enable  him  to 
walk.     In   the   Schleswig-Holstein    cam- 

1  Spec.  No.  2929,  in  the  Army  Medical 
Museum,  at  Netley. 
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paign  a  similar  operation  was  performed 
three  weeks  after  the  injury,  but  the  pa- 
tient died  from  pyaemia.  Dr.  Neudorfer 
excised  the  hip-joint  four  times  for  gun- 
shot injuries  after  the  Italian  campaign  of 
1859.  The  operation  was  not  successful 
in  any  one  instance.  Three  of  the  pa- 
tients died,  the  fourth  survived,  hut  only 
after  secondary  amputation  at  the  hip- 
joint.  The  results  of  hip-joint  excisions 
'in  the  United  States  have  been  more  suc- 
cessful. Out  of  31  such  excisions,  4  have 
recovered,  leaving  27  which  have  termi- 
nated fatally. 

It  is  a  curious  fact,  in  a  historical  point 
of  view,  that  Sir  Charles  Bell  proposed 
excision  of  the  upper  fragment  in  1818  at 
Brussels  in  the  case  of  Francois  de  Gay, 
who  had  been  wounded  nineteen  days 
before  at  "Waterloo,  and  on  whom  Mr. 
Guthrie  successfully  practised  amputation 
at  the  hip-joint  the  next  day  instead. 
The  reasons  for  his  advice  are  preserved 
in  some  manuscript  notes  made  about  the 
time  of  the  occurrence,  in  a  diaryypre- 
sented  to  the  Army  Medical  School  by 
Lady  Bell,  his  widow.  ■,  The  chief  points 
are  the  following:  "My  proposal  is  to 
extract  the  head  of  the  bone,  and  do  no 
more.  Mr.  Guthrie's  proposal  is  to  am_- 
putate  the  thigh  at  the  hip-joint.  If  the 
bone  be  taken  out,  there  is  a  great  cavity 
and   suppuration  certainly ;  but   by  this 


means  the  shock  and  violence  will  be 
saved.  I  fear  the  shock  of  so  great  an 
injury,  especially  as  now  the  wound  can- 
not be  cut  off  (alluding  to  its  extent  and 
sloughy  condition)  and  its  injury  must  be 
superadded  to  that  of  the  incisions.  The 
man  will  readily  allow  of  my  proposal, 
but  not  of  G.'s.  However,  next  day  he 
said  he  would  consent.  In  the  mean  time 
I  was  forced  home  by  business,"  etc. 
The  broken  and  separated  head  and  neck 
of  the  femur  in  Guthrie's  case  is  pre- 
served in  the  Museum  of  the  Army  Med- 
ical Department  at  Netley,  and,  both 
from  its  intrinsic  interest,  and  because  it 
almost  exactly  corresponds  with  the  upper 
fragment  in  the  Crimean  case  in  which  re- 
section was  successfully  performed,  a  draw- 
ing of  it  is  appended.    [Fig.  770,  p.  513.] 

[A  comparison  between  hip-joint  ampu- 
tations and  excisions  for  gunshot  fracture 
of  the  head  and  neck  of  the  femur  can  be 
made  in  the  following  tables,  taken  from 
Circular  No.  2,  Surgeon-General's  Office, 
pp.  112  and  137.  The  first  table  gives  the 
results  of  115  cases  of  amputations  at  the 
hip-joint  for  gunshot  injury  from  various 
campaigns  prior  to  1862.  Sixty-two  cases 
belong  to  the  American  war,  and  six 
cases  have  more  recently  been  recorded. 

Of  the  cases  of  excision  12  were  recorded 
before,  63  during,  and  10  since  the  Ameri- 
can war. 


Amputation. 


No. 

Died. 

Recovered. 

Doubtful. 

Death-rate. 

Primary 

Intermediary      .... 
Secondary .         .         .         . 
Reamputation    .... 

79 

76 

20 

8 

75 

70 

13 

4 

1 

6 
7 
4 

3 

98.68 
92.10 
65.00 
50.00 

Total        .... 

183 

162 

18 

3 

90.00 

Excision. 


No. 

Died. 

Recovered. 

Death-rate. 

Intermediary        ...... 

39 
33 
13 

36 
30 
11 

'3 
3 

2 

92.3 
90.9 
84.6 

Total          .         .         ... 

85 

77 

8 

90.6 

Dr.  Otis  says  that  experience  has  estab- 
lished the  following  rules :  Amputation 
should  be  performed,  1st,  when  the  thigh 
is  torn  off,  or  the  upper  extremity  of  the 
femur  comminuted  with  great  laceration 
of  soft  parts  ;  2d,  when  fracture  is  compli- 
cated with  wound  of  the  femoral  vessels  ; 
3d,  when  gunshot  fracture  of  the  hip-joint  is 


complicated  with  compound  fracture  lower 
down,  or  by  wound  of  the  knee-joint. 

There  are  two  other  contingencies  re- 
quiring amputations,  according  to  Dr. 
Otis,  not,  however,  yet  determined  by  ex- 
perience :  1st,  when,  without  fracture,  the 
femoral  artery  and  vein  are  divided  near 
the  crural  arch ;  2d,  when  fracture  in  the 
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region  of  the  trochanters  is  complicated 
by  such  extensive  longitudinal  Assuring 
as  to  make  excision  impracticable. 

Secondary  amputations  and  re-amputa- 
tions are  called  lor  when  caries  or  necro- 
sis follow  gunshot  wounds  of  the  hip,  or 
amputations  in  the  continuity. 

Primary  excision  of  the  head  and  upper 
extremity  of  the  femur  should  be  prac- 
tised when  fracture  of  the  articulation  is 
uncomplicated.  When  diagnosis  of  direct 
injury  of  the  joint  is  undoubted  the  ex- 
pectant plan  of  treatment  is  to  be  con- 
demned. 

When  diagnosis  of  gunshot  injuries  near 
the  joint  is  uncertain,  an  incision  should 
be  made  so  as  to  permit  a  thorough  explo- 
ration of  the  part.  In  a  prize  essay  on 
Resection  of  Joints,  in  the  Transactions  of 
the  American  Medical  Association,  1876, 
Dr.  Culbertson  has  collected  from  different 
sources  121  cases  of  excision  of  the  hipr 
joint  for  gunshot  wounds,  with  a  death- 
rate  of  89.07  per  cent.] 

Direct  gunshot  wounds  of  the  knee-joint 
are  of  the  most  hazardous  nature.  The 
admission  of  air  by  a  tunnelled  and  con- 
tused track  into  so  large  and  convoluted 
a  synovial  sac  as  that  which  lines  the  in- 
terior of  this  important  articulation,  and 
the  subsequent  effects  of  the  inflammatory 
action  induced  by  the  injury,  constitute 

Fig.  771. 


Upper  end  of  tibia,  and  lower  extremity  of  femur, 
shattered  by  a  bullet  which  has  entered  the  joint,  and 
become  lodged  near  the  spinous  process  of  the  articu- 
lar surface  of  the  tibia.1 

their  chief  serious  features  when  simple 
penetration  of  the  joint  has  occurred, 

1  Spec.  No.  1481,  in  the  Army  Med.  Mu- 
seum at  Washington. 


But  penetration,  or  perforation,  by  a  bul- 
let rarely  occurs  without  serious  concomi- 
tant injury  to  the  cartilaginous  and  bony 
structures  which  are  comprised  in  this 
complicated  articulation.  The  extent  of 
the  mischief  which  may  be  effected  by  a 
bullet  entering  the  knee-joint,  even  when 
not  possessing  force  enough  to  pass 
through  the  articulation,  is  well  shown 
in  the  preceding  drawing  (Fig.  771). 

Although  this  joint  is  so  little  covered 
by  soft  tissues,  and  consequently  so  easy  i 
of  access,  mistakes  in  diagnosis  frequently 
occur  in  wounds  of  it  by  small  projectiles, 
especially  when  the  injuries  have  not  been 
examined  soon  after  their  infliction.  De- 
flection and  escape  of  bullets,  circuitous 
courses  pursued  by  them,  escape  of  fluid 
from  the  bursa  beneath  the  ligamentum 
patellae,  have  led  to  the  supposition  of  the 
interior  of  the  joint  having  been  opened 
when  no  penetration  has  occurred  ;  and 
equally  in  other  cases,  the  joint  has  been 
presumed  to  have  escaped  penetration, 
until  symptoms  arising  subsequently  have 
exposed  the  error.  . 

The  proper  treatment  of  a  penetrating 
gunshot  wound  of  the  knee-joint,  when 
the  diagnosis  has  been  satisfactorily  estab- 
lished, is  generally  a  matter  of  serious 
doubt  and  difficulty.  The  necessity  of 
amputation,  when  the  articulating  ends 
of  either  or  of  both  of  the  two  principal 
bones  are  broken  in  addition  to  the  joint 
being  penetrated,  has  hitherto  been  gen- 
erally recognized  and  acted  upon  in  field 
practice.  But  the  ratio  of  mortality  in 
amputations  at  the  lower  third  of  the 
thigh,  has  frequently  led  surgeons  to  re- 
sort to  other  modes  of  treatment.  Re- 
section has  been  tried,  but  with  compara- 
tively little  success,  in  field  practice.  It 
failed  altogether  in  the  Schleswig-Holstein 
campaigns,  and  in  the  Crimea.  Three 
cases  out  of  eight  operated  upon  by  Dr. 
Neudorfer,  of  the  Austrian  army,  during 
the  Italian  war  of  1859,  recovered.  Out 
of  eleven  resections  during  the  United 
States  war,  the  Surgeon-General's  report 
states,  all  but  two  terminated  fatally,  and 
in  one  of  these  a  doubt  is  expressed  in  the 
report  as  to  its  authenticity.  Disarticu- 
lation of  the  leg  at  the  knee  was  fre- 
quently employed  by  surgeons  of  the 
French  army  in  the  Crimea,  in  gunshot 
wounds  involving  the  joint,  when  the  fe- 
mur had  escaped  injury.  Out  of  sixty-nine 
cases  of  knee-joint  amputation,  however, 
only  six  survived.  There  were  only  seven 
instances  of  this  operation  in  the  British 
army,  but  out  of  these  three  recovered. 
Freely  incising  the  joint  has  been  tried,  but 
has  been  only  occasionally  attended  with 
success  ;  one  case  treated  in  this  way,  in, 
the  late  New  Zealand  war,  recovered.  A 
series  of  cases  of  gunshot  wounds  of  the 
knee  were  similarly  treated  by  Surgeon  J. 
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Moses,  of  the  United  States  army. '  The 
official  report,  from  the  Surgeon-General's 
Office,  gives  no  encouragement  to  practise 
this  treatment.  It  refers  to  six  fatal 
cases,  which  had  been  treated  by  free  in- 
cisions by  Surgeons  Moses,  Bellaugee,  and 
Lidell,  and  mentions  that  the  records  con- 
tain a  score  of  similar  examples.  Profes- 
sor Langenbeck  strongly  advocates  con- 
servative treatment  of  gunshot  wounds  of 
the  knee.  There  is  hardly  a  case,  he  says, 
although  with  fractured  bone-ends,  that 
may  not  be  cured  by  conservative  treat- 
ment. Amputation,  or  resection,  he  re- 
serves for  cases  where  fragments  of  bone 
are  actually  severed,  or  where  shattering 
of  the  bone- ends  is  complicated  with  con- 
siderable tearing  or  loss  of  soft  parts. 
He  considers  it  of  the  highest  importance 
for  success  that  the  joint  should  be  ren- 
dered immovable  by  rigid  plaster-of-Paris 
bandages  from  the  moment  of  injury  to 
the  completion  of  cure.  Ice  for  the  tirst 
three  or  four  days,  then  lint  dressings 
dipped  in  permanganate  of  potash,  os^car- 
bolic  acid,  are  the  other  applications  rec- 
ommended by  him.  During  the  Bohe- 
mian war  of  1866,  out  of  eighteen  cases  of 
gunshot  wounds  of  the  knee,  eleven  were 
cured  by  conservative  treatment.  Dr. 
Langenbeck  mentions  that  the  experience 
of  that  war  has  shown  that  men  suffering 
from  these  wounds  can  be  transported  by 
railway  with  proper  appliances  without 
any  ill  results. 

[Dr.  Culbertson,  in  his  prize  essay 
(Trans.  American  Medical  Association, 
1876),  has  collected  the  records  of  61  ex- 
cisions of  the  knee-joint  for  gunshot  in- 
juries. Of  these  15  recovered,  45  died, 
and  in  one  case  the  result  was  unknown. 

The  rate  of  mortality  after  excisions  of 
the  knee  for  shot-fracture  of  the  joint 
during  the  late  American  war,  would  be 
greatly  increased  if  all  the  cases  were 
reported.  The  writer  saw  six  cases  of 
this  operation  after  the  battle  at  Spottsyl- 
vania  Court  House,  May,  1864.  They 
were  left  with  others  in  a  hospital  near  the 
battle-field  in  charge  of  Surgeon  Bushrod 
Taylor.  All  of  them  died— three  before 
the  end  of  the  third  day.  In  two  of  the 
cases  intermediary-amputations  were  per- 
formed, and  the  sixth  died  from  exhaustion 
during  the  third  week. 

The  treatment  of  shoWracture  of  the 
knee,  on  the  battle-field  at  least,  should 
be  reduced  to  the  choice  between  ampu- 
tation and  the  conservative  plan  of  treat- 
ment with  immobilization  and  antiseptic 
measures. 

When  amputation  is  selected  it  should 
be  done,  if  the  end  of  the  femur  is  unin- 
jured,  through    the    knee-joint,    as    the 

1  See  Amer.  Journal  of  the  Med.  Sciences, 
vol.  47,  p.  '6-2A. 


death-rate  after  this  operation  is  much 
less  than  that  attending  amputations  in 
the  lower  third  of  the  thigh. 

In  132  amputations  through  the  knee- 
joint,  by  American  surgeons,  for  gunshot 
injuries,  52  recovered  ;  49  of  these  cases 
were  primary  operations,  with  31  recover- 
ies, a  death-rate  of  36.7  per  cent.  It  is 
difficult  to  account  for  the  want  of  success 
iu  disarticulation  of  the  knee  by  the 
French  surgeons  in  the  Crimea. 

Gunshot  fracture  of  the  upper  tibio- 
fibular joint  is  sometimes  a  grave  injury, 
as  the  synovial  membrane  lining  this  ar- 
ticulation is  often  continuous  with  that  of 
the  knee.  I  have  seen  death  follow  in 
two  cases  of  this  character.  One  was  a 
colonel  of  artillery,  C.  S.  A.,  wounded  at 
Fredericksburg.  Under  the  expectant 
plan  of  treatment,  inflammation  extended 
to  the  knee,  and  death  from  its  subse- 
quent effects  ensued.] 

Gunshot  wounds  ot  the  ankle-joint  were 
also,  until  a  comparatively  recent  date, 
held  by  all  military  surgeons  to  involve 
the  necessity  either  of  removal  of  the  foot 
at  the  joint  or  of  amputation  above  it,  ac- 
cording to  the  extent  of  the  injury.  Re- 
section of  this  joint  was  not  considered 
an  operation  suitable  for  military  prac- 
tice. The  aggravation  of  the  original 
injury  from  the  effects  of  transport  from 
the  field  to  successive  hospitals ;  the  te- 
dious process  of  repair  in  case  of  resection 
being  practised ;  the  unceasing  and  mi- 
nute attention  required  during  the  treat- 
ment ;  the  many  hazards  to  the  patient 
during  its  course  ;  the  nature  and  dispo- 
sition of  the  structures  surrounding  the 
articulation ;  the  great  uncertainty  re- 
garding the  ulterior  results  of  this  plan 
of  treatment,  when  circumstances  might 
admit  of  the  necessary  care  and  attention 
being  given  ;  all  these  considerations  led 
military  surgeons  to  resort  to  amputation 
as  the  most  advisable  proceeding,  both 
with  regard  to  the  safety  of  the  patient's 
life  and  to  his  subsequent  condition  in  re- 
gard to  power  of  progression.  There  was 
no  case  of  resection  of  the  ankle-joint, 
properly  so  called,  in  either  the  English 
or  French  armies  during  the  Crimean 
war.  Professor  Langenbeck,  however, 
has  practised  i-eseetion  of  the  ankle-joint 
in  cases  of  gunshot  injuries  with  remark- 
able success,  and  has  done  much  to  intro- 
duce it  as  one  of  the  regular  operations  of 
military  surgery  in  future  wars.  This 
distinguished  surgeon,  indeed,  considers 
that  resection  of  the  ankle-joint  ought  to 
be  as  much  practised  as  resection  of  the 
shoulder-joint,  and  that  amputation  ought 
only  to  be  resorted  to  when  the  soft  parts 
have  been  very  largely  lacerated,  or  when 
the  arteries  and  nerves  have  been  torn 
away.  Professor  Langenbeck  practised 
resection  of  the  ankle-joint  in  five  cases 
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for  gunshot  wounds  sustained  in  the  Ger- 
man-Danish war  of  1804.  Only  one  death 
occurred  among  them,  and  this  was  from 
hospital  gangrene.  All  the  resections 
were  done  sub-periosteally.  Fixation 
was  obtained  by  the  immediate  applica- 
tion of  fenestrated  gypsum  bandaging. 
In  one  of  these  cases,  in  which  a  bullet 
entered  at  the  internal  malleolus  and 
made  exit  at  the  external  malleolus,  not- 
withstanding altogether  two  inches  and  a 
half  of  the  articulating  portions  of  the 
tibia  and  fibula  and  astragalus  were  re- 
moved, the  patient  recovered  with  anchy- 
losis, but  without  any  shortening,  owing  to 
the  extensive  formation  of  new  bone.  In 
the  late  Bohemian  war  of  1866  Dr.  Lang- 
enbeck  performed  eleven  sub-periosteal 
resections  of  the  ankle-joint,  and  out  of 
these  nine  recovered  with  conservation  of 
a  useful  foot.  All  the  operations  in  these 
cases  were  secondary.  With  regard  to 
the  war  in  the  United  States,  the  Sur- 
geon-General records,  in  the  before  quoted 
circular  No.  6,  that  there  were  eight  ex- 
cisions of  the  tibio-tarsal  articulation, 
and  that  of  this  number  five  died,  and 
the  conclusion  put  forth  with  regard  to 
ankle-joint  wounds  is,  that  "  the  formal 
excisions  are  rarely  successful."  Dr. 
Langenbeck  strongly  insists  on  complete 
immobilization  of  the  parts  involved  in 
the  operation  being  indispensable  for  a 
successful  result.  It  is  not  stated  whether 
this  formed  part  of  the  treatment  adopted 
iu  the  United  States  war. 

[Dr.  Culbertson  has  collected  45  cases 
of  excision  of  the  tibio-tarsal  articulation. 
Thirty-two  recovered,  and  twelve  died. 
Complete  immobilization  and  sub-perios- 
teal resection  were  not  adopted  by  the 
American  surgeons  in  this  operation.] 


Amputation. 

It  is  not  necessary  to  refer  at  much 
length  to  the  question  which  was  for- 
merly disputed  upon,  the  advantages  of 
primary  as  compared  with  secondary  am- 
putation in  gunshot  wounds  ;  for  military 
surgeons,  whether  acting  at  sea  or  on  land, 
have  practically  determined  the  subject. 
For  a  long  time  the  directions  of  John 
Hunter,  that  amputation  should  not  be 
performed  until  the  first  inflammation 
was  over,  based  on  the  argument  that 
the  "amputation  is  a  violence  superadded 
to  the  injury,  and  therefore  heightens  the 
danger,"  and  that  this  danger  is  aggra- 
vated in  the  instance  of  a  man  laboring 
under  mental  agitation,  as  on  the  field  of 
battle,  had  great  weight  among  English 
surgeons ;  but  experience  has  led  to  a 
different  practice.  The  greater  success 
of  primary  amputation  appears  to  be 
attributable  to  the  facts  that  a  contused 


and  mangled  limb  is  a  constant  source  of 
accumulating  irritation  ;  that  the  exciting 
circumstances  connected  with  battle  lead 
a  man  to  bear  with  courage  at  an  early 
stage  what  subsequent  suffering  and  anx- 
iety may  make  him  less  willing  to  submit 
to  ;  that  a  soldier,  when  first  wounded,  is 
most  probably  in  stronger  health  than  he 
will  be  after  hospital  restraint  and  con- 
finement ;  that  though  the  amputation  is 
a  violence,  it  is  one  the  patient  is  likely  to 
submit  to  with  resignation,  knowing  that 
it  is  performed  to  remove  parts  which,  if 
unremoved,  will  destroy  life  ;  and  lastly, 
because  the  operation  takes  away  a  source 
of  dread  which  must  weigh  down  the  suf- 
ferer so  long  as  it  is  impending.  The 
present  practice  has  resulted  from  testing 
both  modes  of  amputation.  Mr.  Guthrie 
showed,  from  the  experience  of  the  Penin- 
sular war,  that  the  loss  in  secondary  am- 
putation had  constantly  exceeded  that 
from  primary  amputations  in  both  the 
upper  and  lower  extremities.  More  re- 
cent observations  in  both  English  and 
French  campaigns  have  confirmed  this 
result.  M.  Scrive  records  that  the 
experience  of  the  French  army  in  the 
Crimea  showed  that  the  success  of  pri- 
mary amputation  sometimes  exceeded  by 
two-thirds  that  of  secondary  amputation. 
He  excepts  amputation  at  the  hip-joint, 
and  cites,  as  his  reason  for  this  exception, 
that  in  nine  cases  where  the  hip-joint 
amputation  was  performed  primarily, 
death  followed  the  operation  a  few  in- 
stants or  a  few  hours  afterwards  ;  while 
in  three  cases  which  he  witnessed,  where 
the  amputation  was  consecutive,  one 
lived  five,  another  twelve,  and  the  third 
twenty  days.  In  respect  to  the  particu- 
lar time  at  which  primary  amputation  is 
to  be  performed,  the  general  practice  of 
the  present  day  is,  when  the  operation  is 
inevitable,  to  perform  it  as  soon  as  it  can 
be  done,  provided  the  more  intense  effects 
of  "shock,"  where  it  has  supervened  on 
the  injury,  have  passed  off;  and  this 
practice  generally  accords  with  the  feel- 
ings of  soldiers,  who  not  unfrequently 
press  the  surgeon  for  an  early  turn  in 
being  relieved  from  the  suffering  result- 
ing from  a  shattered  limb.  In  the  cases 
where  primary  amputation  is  to  be  per- 
formed, a  further  reason  given  by  M. 
Scrive  for  the  operation  being  done  on 
the  same  day  that  the  wound  is  received  is, 
that  chloroform[or  ether]  acts  then  so  much 
more  benignantly  and  readily  ;  while,  on 
the  following  day,  or  day  after,  traumatic 
excitement  becomes  very  energetic,  and 
considerable  resistance  is  afforded  to  its 
influence  by  wounded  men,  and  longer 
time  and  a  much  larger  dose  of  the  chloro- 
form are  required  to  produce  a  state  of 
ansesthesia.  If  only  a  moderate  amount 
of  "shock"  exist,  this  does  not  appear  to 
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be  a  sufficient  reason  for  delaying  ampu- 
tation ;  for  a  moderate  exhibition  of  stim- 
ulus, and  a  few  consolatory  words,  will 
generally  remove  this ;  and  even  though 
some  faintness,  pallor,  and  depression  re- 
main, no  ill  consequences  ensue.  Indeed, 
in  the  Crimea,  primary  amputations  were 
repeatedly  performed  where  shock  had 
not .  wholly  disappeared,  and  no  harm 
resulted  from  the  practice.  The  intro- 
duction of  chloroform,  by  its  negative 
operation  of  preventing  pain  or  alarm, 
and  by  its  positive  action  as  a  stimulus, 
has  done  much  to  remove  many  of  the 
objections  which  were  urged  by  John 
Hunter  against  early  amputations  after 
gunshot  wounds.  If  collapse  be  in- 
tense, more  than  is  accounted  for  by  the 
wound  to  the  extremity,  suspicion  will  be 
excited  that  some  internal  injury  has 
been  also  inflicted,  and  delay  will  be 
necessary  for  further  observation  of  the 
patient.  When  active  operations  are  pro- 
ceeding, and  it  is  necessary  to  carry  the 
wounded  to  any  distance,  the  advantages 
of  early  removal  of  shattered  limbs  are 
obvious,  especially  when  means  of  ren- 
dering the  limbs  immovable  during  the 
transport  are  defective,  or  the  transport 
itself  has  to  be  conducted  over  rough 
roads  or  in  unsuitable  vehicles,  and  the 
hopes  of  success  from  conservative  treat- 
ment  are  thereby  reduced  almost  to  zero. 


Secondary  Hemorrhage. 

Army  surgeons  meet  in  practice  with 
secondary  more  frequently  than  primary 
hemorrhage  in  gunshot  wounds.  It  may 
arise  in  several  ways.  Sometimes  it  re- 
sults from  the  coagulum  being  forced  out 
of  an  artery  in  which  hemorrhage  had 
previously  been  spontaneously  averted  by 
the  ordinary  natural  process,  this  acci- 
dent being  consequent  upon  muscular 
exertion  or  increased  impulse  of  the  cir- 
culating system  from  any  cause.  This 
occurrence  in  the  bottom  of  a  deep  wound 
will  be  often  found  to  be  a  very  troublesome 
complication.  Sometimes  an  artery, 
which  did  not  appear  to  be  injured  in  the 
first  instance,  ulcerates  or  sloughs ;  or, 
without  direct  injury,  a  vessel  may  be- 
come involved  in  unhealthy  deterioration 
of  the  wound,  and  give  way ;  or  in  a 
granulating  wound  general  capillary  hem- 
orrhage may  be  excited  by  stimulus  of 
any  kind,  such  as  venereal  excitement  or 
excess  in  drinking ;  or  the  coats  of  the 
vessel  may  ulcerate  under  pressure  from 
a  detached  fragment  of  bone  or  from  some 
foreign  body  ;  or  the  artery  may  be  acci- 
dentally penetrated  by  the  end  of  a  sharp 
spiculum.  Secondary  hemorrhage  has 
been  said  to  arise  from  increased  arterial 
action,  from    the  first  to  the  fifth  day  ; 


from  sloughing,  the  effects  of  contusion, 
from  the  fifth  to  the  tenth  ;  from  ulcera- 
tion, to  any  more  distant  date. 

If  we  could  compare  all  the  cases  of 
hemorrhage  which  occur,  secondary 
would,  perhaps,  statistically  appear  less 
dangerous  than  primary  hemorrhage  ;  for 
the  latter,  when  happening  from  large 
vessels,  must  be  very  generally  fatal, 
while,  when  hemorrhage  occurs  in  them 
secondarily,  the  collateral  branches  have 
become  partially  adapted  to  the  interrup- 
tion of  the  flow  of  blood  through  the 
regular  channel.  Moreover,  the  larger 
arteries,  when  once  filled  with  coagula 
and  well  contracted,  fortunately  do  not 
frequently  yield  to  the  impulse  which 
serves  to  produce  secondary  hemorrhage 
in  vessels  of  smaller  calibre. 

The  rule  of  treatment  holds  good  in 
secondary  as  in  primary  hemorrhage — the 
bleeding  vessel  must  be  secured  at  the 
wounded  part  whenever  practicable,  and 
it  must  be  tied  both  above  and  below  the 
line  of  division,  taking  care  to  ascertain 
that  the  spot  where  each  ligature  is  ap- 
plied is  sound.  Hemorrhage  from  gene- 
ral oozing,  from  sloughing,  and  other 
causes,  must  be  treated  on  the  general 
principles  applicable  in  all  such  cases. 
(Hemorrhage,  Vol.  I.) 


Wounds  of  Nerves. 

Temporary  paralysis  from  indirect  con- 
tusion of  nerves  during  the  passage  of  a 
projectile  is  not  unfrequent.  Complete 
loss  of  power  of  motion  and  sensibility 
occasionally  follows  gunshot  injuries,  and 
generally  indicates  direct  stroke,  perhaps 
complete  division,  of  nerves.  After  a 
time  there  may  remain  only  modified  de- 
privation of  sensibility,  partial  loss  of 
muscular  force,  and  diminished  power  of 
resisting  cold,  with  or  without  pain  ;  and 
these  symptoms  may  either  be  the  result 
of  contusion,  together  with  the  effects, 
perhaps,  of  inflammatory  action,  or  of 
partial  division.  Atrophy  of  tissues  and 
contractions  of  muscles  are  common  re.- 
mote  results  of  injuries  to  nerves  from 
gunshot,  and  often  lead  to  soldiers  being 
disabled  for  further  service.  Occasionally, 
after  severe  injuries,  the  functions  of  sen- 
sation and  power  of  motion  gradually  but 
slowly  return,  in  some  instances  with 
ultimate  perfect  cure,  but  mostly  with  a 
certain  amount  of  impaired  power  of  re- 
sisting rapid  alternations  of  temperature, 
especially  cold. ' 

1  During  the  war  in  the  United  States, 
under  orders  from  Surgeon- General.  Dr.  Ham- 
mond, in  the  year  1863,  a  number  of  patients, 
laboring  under  gunshot  wounds  and  injuries 
of  nerves,   were  collected   and   treated  in  a 
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"When  a  foreign  body  is  lodged  in  or 
among  nerves,  it  may  induce  tetanic 
symptoms  of  a  fatal  character,  or  great 
irritation  and  intense  pain  may  result  ; 
and  unless  the.  source  of  these  latter 
symptoms  can  be  found  and  removed,  if 
in  a  large  nervous  trunk  of  one  of  the  ex- 
tremities, they  will  sometimes  lead  to  the 
necessity  of  amputation.  The  gunshot 
injuries  which  cause  division  of  large 
nerves  are  usually  attended  with  so  much 
destruction  of  other  parts,  that  the  ques- 
tion of  amputation  has  scarcely  ^ver  to 
be  considered  in  reference  to  lesions  of 
nerves  alone. 

Tetanus. 

One  cause  of  fatal  termination  in  gun- 
shot wounds  is  tetanus.  It  is  generally 
believed  that  the  proportion  of  deaths 
from  this  source  is  greater  after  actions  in 
tropical  climates,  and'  that  exposure  to 
the  night  air  in  such  regions  has  some 
special  effect  in  producing  them.  The 
most  common  cause  appears  to  be,  how- 
ever, the  local  injury  to  nerves,  already 
mentioned,  producing  irritation  along 
their  course,  and  so  leading  to  some  mor- 
bid condition  of  the  ganglionic  portions  of 
the  motor  tracts  of  the  spinal  cord.  In 
the  Crimean  campaign,  the  proportion  of 
tetanus  was  remarkably  small  as  com- 
pared with  former  wars,  being,  according 
to  the  returns,  only  0.2  per  cent,  of  the 
number  wounded.  M.  Scrive  records 
that  not  more  than  thirty  cases  of  tetanus 
occurred  among  the  French  wounded 
during  the  whole  Crimean  war,  and  this 
would  show  a  somewhat  less  ratio  even 
than  in  the  British  army.  Dr.  Stromeyer 
records  only  six  cases  of  tetanus  among 
2000  wounded  in  the  campaign  of  1849 
against  the  Danes.  Three  of  these,  in 
which  the  disease  assumed  .a  chronic 
form,  recovered.  Warm" baths  and  opium 
were  the  remedies  in  the  successful  cases. 
Three  hundred  and  sixty-three  cases  of 
tetanus  were  reported  during  the  war  in 
the  United  States,  and  of  these  the  Sur- 
geon-General's report  states  336  termi- 
nated fatally.  Of  the  27  recoveries,  the 
disease  was  of  a  chronic  form  in  23.  In 
the  four  remaining  cases,  the  symptoms 
were  very  grave  ;  in  two  of  them  re- 
special  hospital  in  Philadelphia.  These  pa- 
tients are  described  as  having  included  repre- 
sentatives of  every  conceivable  form  of  nerve 
injury,  from  shot  and  shells,  sabre  cuts,  con- 
tusions, and  dislocations.  The  results  of  the 
observations  at  this  hospital  have  been  pub- 
lished in  a  small  volume,  entitled  Gunshot 
Wounds  and  other  Injuries  of  Nerves,  by  S. 
W.  Mitchell,  M.D.,  G.  R.  Morehouse,  M.D., 
and  W.  W.  Keen,  M.D.;  Philadelphia:  Lip- 
pincott  &  Co.,  1864. 


covery  took  place  under  the  use  of  opiates 
and  stimulants ;  in  the  other  two,  after 
amputation  of  the  wounded  parts. 

Three  cases  of  tetanus  occurred  to  the 
writer,  in  the  Crimea,  after  gunshot 
wounds  :  all  proved  fatal.  In  one  there 
was  a  severe  fracture  of  the  ischium  and 
injury  of  testicle  by  grapeshot.  In  a 
second,  a  rifle-ball  entered  just  above  the 
left  knee,  and  lodged.  Eight  days  after 
the  injury,  an  abscess  was  opened  near 
the  tuberosity  of  the  ischium,  and  the  ball 
was  removed  from  that  spot.  The  same 
day  tetanus  set  in,  and  the  patient  died 
three  days  afterwards.  The  ball  had  in- 
jured the  sciatic  nerve,  which  was  found 
to  be  reddened  superficially,  while  the 
neurilemma  also,  under  an  ordinary  mag- 
nifying-glass,  showed  indications  of  in- 
flammation. A  piece  of  cloth  was  found 
lying  midway  in  the  long  sinus-like 
wound  made  by  the  ball.  In  a  third,  the 
bullet  passed  through  the  axillary  region. 
The  patient  progressed  favorably  for 
some  days,  when  tetanic  symptoms  ap- 
peared, and  under  these  he  sank.  At  the 
post-mortem  examination,  some  detached 
pieces  of  woollen  cloth  were  found  lying 
entangled  among  the  axillary  plexus  of 
nerves.  Twenty-one  cases  altogether 
supervening  on  gunshot  injuries  are  shown 
in  a  table  in  the  Crimean  records.  Of 
these,  ascertained  injuries  to  nerves  by 
projectiles,  or  divisions  of  nerves  by 
amputation,  occurred  in  eleven  cases ; 
three  followed  compound  fractures,  and 
seven  flesh-wounds.  The  average  period 
at  which  the  tetanic  symptoms  appeared 
was  eight  days  and  a  half  after  the  re- 
ceipt of  the  injury  ;  their  duration  prior 
to  death,  three  days  asnd  a  half.  One 
case  only  recovered  :  a  soldier  of  the  93d 
Regiment,  wounded  in  the  right  buttock 
by  a  shell-explosion.  A  fragment  nearly 
a  pound  in  weight  was  removed  soon  after 
the  injury.  Seventeen  days  after,  tris- 
mus set  in,  when  a  further  examination 
of  the  wound  led  to  the  discovery  of  an 
angular  fragment  of  shell  which  had  been 
previously  overlooked.  It  was  deeply 
lodged,  and  resting  on  the  sciatic  nerve. 
On  removing  this,  "which  weighed  eighteen 
ounces,  the  sheath  of  the  nerve  was  seen 
to  be  lacerated  to  nearly  one  inch  in  ex- 
tent. Calomel  and  opium'  were  now 
given,  salivation  appeared  three  days 
afterwards,  the  trismus  subsided,  and  the 
man  gradually  convalesced. 

Beyond  the  extraction  of  any  foreign 
bodies  which  may  have  lodged,  as  in  this 
last  case,  it  is  not  known  that  there  are 
any  indications  for  special  treatment  of 
tetanus  as  occurring  after  gunshot  inju- 
ries. The  employment  of  woorali  has 
again  been  brought  into  notice  by  its  suc- 
cessful administration  by  M.  Vella,  of 
Turin,  in  the  case  of  a  French  sergeant 
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wounded  by  a  musket-ball  -which  lodged 
in  the  metatarsus  of  the  right  foot,  on  the 
4th  of  June,  1859,  at  the  battle  of  Ma- 
genta. The  projectile  was  extracted 
three  days  after  his  admission  into  hos- 
pital at  Turin,  on  June  10,  and  tetanus 
set  in  three  days  afterwards.  But  the 
woorali  failed  in  two  other  cases  ;  and  it 
is  as  yet  to  be  determined,  should  it  be 
found  to  possess  any  peculiar  power  over 
tetanic  spasm,  to  what  class  of  cases  its 
properties  are  applicable.  The  Surgeon- 
General's  report,  before  quoted,  states 
that  its  value  as  a  curative  agent  was  not 
tested  in  the  cases  of  tetanus  which  oc- 
curred in  the  United  States  during  the 
war.     (See  Tetanus,  Vol.  I.) 

Hospital  Gangrene,  a  common  dis- 
ease of  wounded  soldiers,  when  circum- 
stances of  war  lead  to  over-crowding  in 
ill-ventilated  buildings,  and  to  deficiency 
in  the  proper  number  of  attendants  for 
securing  personal  cleanliness  and  purity 
of  atmosphere,  often  associated  with  in- 
ferior diet ;  and  Py^etmia,  a  frequent 
cause  of  fatal  termination  after  gunshot 
fractures,  injuries  of  joints,  and  other 
suppurating  wounds,  especially  under  the 
influence  of  circumstances  like  those  above 
named,  are  treated  separately  under  their 
respective  heads. 


Anaesthesia  in  Gunshot  Wounds. 

The  complete  applicability  of  chloro- 
form as  an  anaesthetic  to  injuries  caused 
by  gunshot  is  now  generally  established. 
Ether  is  still  believed  by  many  surgeons 
in  the  United  States  to  be  more  free  from 
danger  than  chloroform.  It  is  stated  in 
the  Surgeon-General's  report  that  the  re- 
turns of  23,260  surgical  operations,  per- 
formed on  the  field  or  in  general  hospitals 
during  the  late  civil  war,  showed  that 
chloroform  was  used  in  60  per  cent.,  ether 
in  30  per  cent.,  and  a  mixture  of  the  two 
in  10  per  cent.  ;  and  further,  that  at  the 
general  hospitals,  the  greater  safet}'  of 
ether  as  an  anaesthetic  was  commonly 
conceded.1 

The  first  opportunity  of  testing  chloro- 
form largely  as  an  anaesthetic  agent  in 
military  surgery  occurred  in  the  Crimean 
war,  and  a  long  report  on  the  subject  will 
be  found  in  the  Official  Medical  and  Sur- 
gical History  of  the  Campaign.  The 
general  tenor  of  this  report  is  to  curtail 
the  use  of  chloroform — in  minor  opera- 
tions on  the  ground  of  occasional  bad  re- 
sults, even  when  the  drug  is  of  good 
quality  and  properly  administered,  or,  in 
cases  where  the  shock  is  very  severe,  on 
the  ground  that  such  do  not  rally,  owing 
to  the  depressing  effect  of  the  drug,  after 


l  Circular  No.  6,  p.  87. 


the  anaesthesia  has  gone  off;  or,  in  sec- 
ondary operations,  from  the  systems  of 
the  patients  having  been  much  reduced 
by  purulent  discharges.  But  from  the 
report  it  appears  that  only  one  patient 
died  from  the  effects  of  chloroform,  and 
in  this  instance  Professor  Maclagan,  of 
Edinburgh,  to  whom  a  portion  was  for- 
warded for  examination,  reported  the 
drug  to  be  "acrid  and  nauseous  when  in- 
haled," and  "totally  unfit  for  use. "  On 
the  other  hand,  M.  Scrive,  chief  of  the 
.French  Medical  Department  in  the  East, 
has  written  in  his  Eelation  medico-chi- 
rurgicale  de  la  Campagne  d'Orient,  p. 
465  :  "De  tous  les  moyens  therapeutiques 
employes  par  Part  chirurgical,  aucun  n'a 
ete  aussi  efficace  et  n'a  reussi  avec  un 
succes  aussi  complet  que  le  chloroforme  ; 
jamais,  dans  aucune  circonstance,  son 
maniement  sur  des  milliers  de  Messes  n'a 
cause  le  moindre  accident  serieux  ;"  and 
more  recently,  Sui'geon-Major  M.  Armand 
has  written:  "During  the  Italian  war 
chloroform  was  as  extensively  used,  and 
was  as  harmless,  as  in  the  Crimea.  I 
never  heard  of  an  accident  from  its  use." 
During  the  late  civil  war  in  the  United 
States  seven  deaths  were  ascribed  to  the 
use  of  chloroform  ;  at  the  same  time  the 
Surgeon-General's  report  mentions  that 
the  returns  indicate  it  was  administered 
in  not  less  than  80,000  cases.1 

At  the  commencement  of  the  Crimean 
war  the  Inspector-General  at  the  head  of 
the  British  Medical  Department  circu- 
lated a  memorandum  "cautioning  medi- 
cal officers  against  the  use  of  chloroform 
in  the  severe  shock  of  serious  gunshot 
wounds  ;"  but  as  far  as  chloroform  was 
available,  it  was  used  by  many  medical 
officers  from  the  commencement  of  the 
campaign,  and  its  employment  became 
more  general  as  the  campaign  advanced. 
It  was  constantly  used  in  the  division  to 
which  the  writer  belonged  throughout 
the  war,  and  no  harm  was  ever  noticed 
from  its  use,  while  certain  advantages 
appeared  especially  to  fit  it  for  military 
surgical  practice.  So  far  from  adding  to 
the  shock  of  such  cases  as  an  army  sur- 
geon would  select  for  operation,  the  use 
of  chloroform  seemed  to  support  the  pa- 
tient during  the  ordeal ;  and  the  writer 
has  several  times  seen  soldiers  within  a 
brief  period  after  amputation  for  exten- 
sive gunshot  wounds,  and  restoration  to 
consciousness,  calmly  subside  into  natural 
and  refreshing  sleep.  One  reason  for  not 
using  chloroform  in  the  Inspector-Gen- 
eral's caution  was,  that  the  smart  of  the 
knife  is  a  powerful  stimulant ;  but 
"  pain,"  it  has  been  remarked  by  a  great 

•  Circular  No.  6,  p.  87,  where  brief  ab- 
stract reports  of  the  seven  fatal  cases  above 
referred  to  may  be  found. 
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surgeon,  "when  amounting  to  a  certain 
degree  of  intensity  and  duration,  is  itself 
destructive,"  and  there  can  be  little  doubt 
that  the  acute  pain  of  surgical  operations, 
superadded  to  the  pain  which  has  been 
endured  in  consequence  of  severe  gunshot 
fractures,  has  often,  where  chloroform 
has  not  been  used,  intensified  the  shock 
and  led  to  fatal  results.  In  civil  surgery, 
statistical  evidence  has  demonstrated  that 
the  mortality  after  surgical  operations 
has  lessened  since  the  use  of  chloroform  ; 
and  it  is  believed  the  same  result  would 
be  shown,  if  opportunity  existed,  in  army 
practice.  In  the  report  of  a  case  in  the 
Crimea,  instancing,  perhaps,  the  greatest 
complication  of  injuries  from  gunshot  of 
any  which  recovered,  Dr.  Macleod  re- 
marks casually  in  his  Notes,  p.  265 : 
"This  amputation  was  of  course  done 
under  chloroform,  otherwise  it  is  ques- 
tionable whether  the  operation  could 
have  been  performed  at  all,  the  patient 
was  so  much  depressed."  Mr.  Guthrie, 
in  the  Addenda  to  his  Commentaries,  re- 
marked, from  the  reports  and  cases  which 
had  reached  him,  that  chloroform  had 
been  administered  in  all  the  divisions  of 
the  army  save  the  second,  and  had  been 
generally  approved ;  and  that  the  evi- 
dence was  sufficient  to  authorize  surgeons 
to  administer  it  even  in  such  wounds  as 
those  requiring  amputation  at  the  hip- 
joint.  The  late  Director-General  Alex- 
ander amputated  in  three  instances  at 
the  hip-joint  after  the  battle  of  the  Alma 
under  chloroform  —  two  on  the  21st, 
and  one  on  the  22d  September — and  all 
these  lived  to  be  carried  on  board  ship  on 
the  latter-named  day,  and  two.  as  before 
stated,  lived  several  weeks.  Tlie  absence 
of  increased  shock  from  pain  during  the 
amputation  very  probably  enabled  the 
patients  to  withstand  the  fatigue  of  re- 
moval to  the  coast,  and  embarkation  on 
hoard  ship. 

It  must  frequently  happen  in  military 
practice  that  several  operations  have  to  be 
performed  in  rapid  succession  on  the  same 
person,  from  necessity  of  a  speedy  re- 
moval of  the  wounded  ;  and,  moreover, 
from  the  number  of  cases  which  are  sud- 
denly thrown  on  the  care  of  the  army 
surgeons  after  a  general  engagement,  it 
must  frequently  occur  that  the  diagnosis 
of  a  case  is  more  or  less  doubtful.  In 
such  instances,  the  use  of  chloroform,  by 
diminishing  pain  and  preventing  shock, 
and  thus  giving  the  opportunity' of  more 
accurate  examination  of  parts,  becomes 
particularly  valuable  in  army  practice. 
After  the  battles  of  Alma  and  inkermann, 
when  orders  were  given  to  remove  the 
wounded  as  soon  as  possible,  the  first- 
named  consideration  frequently  occurred. 
The  case  of  Sir  T.  Trowbridge  is  quoted  by 
Mr.  Guthrie.  This  officer  bad  both  feet 
completely  destroved  by  round-shot  at 
vol.  in.— 34 


Inkermann,  and  it  was  necessary  to  am- 
putate, on  one  side  at  the  ankle-joint,  on 
the  other  in  the  leg ;  the  use  of  chloro- 
form enabled  the  two  operations  to  be 
performed  within  a  few  minutes  of  each 
other  with  perfect  success.  In  illustration 
of  the  second  casualty,  the  following, 
which  happened  to  the  writer  at  Alma, 
may  be  named.  A  man  of  the  Grenadier 
company  of  the  19th  Regiment  had  a  leg 
smashed  by  round-shot.  It  was  a  question 
whether  the  fracture  of  bone  extended 
into  the  knee-joint.  Two  superior  staff- 
surgeons  were  near  ;  a  hasty  consultation 
was  held,  and  it  was  decided  that  the 
probabilities  were  in  favor  of  the  joint 
being  intact.  Amputation  was  performed, 
and  the  tibia  sawn  off  close  to  the  tuber- 
cle. It  was  then  rendered  evident  that 
there  was  fissured  fracture  into  the  joint. 
As  soon  as  the  man  had  recovered  from 
the  state  of  anaesthesia,  the  necessity  of 
amputation  above  the  knee  was  explained 
to  him,  and  he  readily  assented.  This 
was  shortly  afterwards  done,  and  the  man 
recovered  without  any  unusual  symptoms, 
and  was  invalided  to  England.  It  is  not 
likely,  without  chloi*oform,  in  a  doubtful 
case  of  this  kind,  that  the  chance  of  sav- 
ing the  knee  would  have  been  conceded. 

In  the  British  army  in  field  operations 
chloroform  has  generally  been  applied  by 
simply  pouring  it  upon  lint.  The  chief 
objection  against  this  in  the  open  air  is 
probably  the  waste  which  is  likely  to  be 
occasioned.  In  the  Confederate  States, 
during  the  late  war,  it  became  necessary 
to  economize  the  use  of  chloroform  to  the 
utmost,  owing  to  its  extreme  scarcity  and 
very  high  cost.  Under  these  circumstan- 
ces, Professor  Chisolm  invented  a  small 
metal  inhaler,  fitted  for  insertion  into 
the  nostrils,  through  which  alone  the 
chloroform  vapor  was  inspired,  while  the 
mouth  was  left  free  for  breathing  atmos- 
pheric air.  All  waste  from  evaporation, 
even  in  the  open  air,  was  avoided  by  the 
use  of  this  instrument.  Dr.  Scrive  said 
it  always  appeared  to  him  most  advanta- 
geous to  use  a  special  appai'atus,  as  well 
to  measure  exactly  the  doses,  as  to  guar- 
antee a  proper  amount  of  mixture  of  air  ; 
and  that,  although  he  never  saw  a  fatal 
result,  he  had  several  times  seen  excess 
of  chloroformization  from  the  use  of  lint 
rolled  up  in  the  shape  of  a  funnel.  The 
instructions  which  he  gave  were,  not  to 
pass  beyond  the  stage  of  strict  insensi- 
bility to  pain,  never  to  wait  for  complete 
muscular  relaxation  ;  and  to  this  direction 
being  carried  out  he  attributes  the  fact 
that  no  death  occurred  from  chloroform 
in  the  French  army  in  the  Crimea.  With 
regard  to  ethei*,  the  quantity  required  to 
produce  anaesthesia — from  four  to  eight 
ounces — renders  the  use  of  this  agent 
almost  impracticable  in  extensive  army 
operations  in  the  field. 
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OPERATIVE  AND  MINOR  SURGERY. 


ANESTHETICS.1 

By  Joseph  Lister,  Esq. 
Revised  by  J.  C.  Reeve,  M.D. 


To  prevent  or  diminish  pain  in  surgical 
operations  is  an  object  so  desirable,  that 
many  in  various  ages  in  the  history  of 
Medicine  have  sought  to  attain  it,  either 
by  means  of  narcotic  drugs  designed  to 
act  on  the  body  generally,  or  by  com- 
pressing or  otherwise  locally  affecting  the 
nerves  of  the  part  concerned-.2 

The  first  really  valuable  suggestion, 
however,  was  made  in  the  year  1800,  by 
Sir  Humphry  Davy,  who,  having  himself 
experienced  relief  from  pain  when  breath- 
ing nitrous  oxide  gas,  threw  ont  the  hint 
that  it  might  probably  be  employed  with 
advantage  to  produce  a  similar  effect  in 
surgical  practice.3 

The  same  idea  occurred,  after  the  lapse 
of  nearly  half  a  century,  to  Dr.  Horace 
Wells,  a  dentist  in  Hartford,  Connecticut, 
who,  in  1844,  underwent  the  extraction 
of  a  tooth  without  pain  after  inhaling  the 
gas,  and  gave  it  with  satisfactory  results 
to  several  of  his  patients  ;  but  he  soon 
after  found  the  practice  so  uncertain  that 
he  abandoned  it  entirely.4 

About  the  same  period,  Dr.  W.  T.  G. 
Morton,  of  Boston,  in  America,  who  had 
previously  been  a  partner  with  Wells,  but 
did  not,  as  he   informs  us,  receive  any 

1  In  revising  this  article  for  the  2d  edition, 
I  have  thought  it  best  to  leave  it  essentially 
unchanged,  and  append  to  it  such  observa- 
tions as  have  been  suggested  by  the  experi- 
ence of  the  time  which  has  elapsed  since  the 
first  publication.     See  p.  533. 

2  For  much  curious  information  regarding 
the  history  of  this  subject  the  reader  is  re- 
ferred to  the  work  of  the  late  Dr.  Snow  on 
Anaesthetics. 

3  Chemical  Researches,  p.  556. 

*  Statements  of  William  T.  G.  Morton, 
M.D.,  on  his  claim  to  the  Discovery  of  the 
Anaesthetic  Properties  of  Ether,  etc.,  Wash- 
ington, 1853,  p.  42,  etc. 


suggestion  from  him,  became  possessed 
with  the  desire  of  discovering  an  efficient 
anaesthetic,  and  commenced  a  series  of 
experiments  upon  himself  and  the  lower 
animals,  which  at  last  resulted  in  his  ex- 
tracting a  tooth  painlessly  from  a  patient, 
to  whom  he  had  administered  the  vapor 
of  sulphuric  ether  by  inhalation.  This 
was  on  September  30th,  1846. '  Soon 
afterwards  he  publicly  exhibited  his 
method  at  the  Massachusetts  General 
Hospital ;  and  thenceforward  anaesthesia 
in  surgery  was  an  established  blessing  to 
mankind. 

Sulphuric  ether  is  still  extensively  used 
as  an  anaesthetic  in  America  ;  but  in  Eu- 
rope chloroform  is  generally  preferred  to 
it.  Disguised  under  the  name  "chloric 
ether,"  in  which  it  exists  diluted  with 
spirit  of  wine,  this  agent  was  the  subject 
of  Dr.  Morton's  first  experiment  upon 
himself;2  and  it  was  used  in  the  same 
form  at  St.  Bartholomew's  Hospital,  in 
preference  to  sulphuric  ether,  by  Mr. 
Lawrence  in  the  summer  of  1847. 3  In 
the  autumn  of  that  year,  Dr.,  afterwards 
Sir  James  Y.  Simpson,  who  was  engaged 
in  a  series  of  experiments  with  various 
narcotic  vapors,  employed  for  the  first 
time  the  active  principle  of  chloric  ether, 
at  the  suggestion  of  Mr.  Waldie,  of  the 
Apothecaries'  Hall,  of  Liverpool  ;4  and 
finding    that   the    pure   chloroform  was 


1  Dr.  Morton's  Statements,  etc.,  p.  45,  etc. 

2  Op.  cit.,  pp.  45,  46. 

3  Snow  on  Anaesthetics,  p.  20.  That  chlo- 
ric ether  was  employed  at  St.  Bartholomew's 
Hospital  has  been  further  confirmed  by  infor- 
mation kindly  communicated  to  me  by  Mr. 
Paget. 

*  Snow  on  Anaesthetics,  pp.  21,  22;  also 
Dr.  Simpson's  original  pamphlet,  Account 
of  a  new  Anaesthetic  Agent,  etc.,  p.  6. 
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more  potent  than  sulphuric  ether,  yet  ! 
caused  less  bronchial  irritation,  while  its 
odor  was  more  agreeable,  and  its  inferior 
volatility  rendered  its  exhibition  more 
easy,1  he  zealously  recommended  it  to  the 
profession,  and  it  has  since  been  gener- 
ally employed  throughout  Europe. 

The  effects  produced  by  chloroform  are 
such  as  to  fit  it  remarkably  for  the  pur- 
poses of  the  surgeon.  Like  most  nar- 
cotics, it  tends  to  cause,  after  temporary 
excitement,  suspension  of  the  functions 
of  the  nervous  centres,  but  affects  them 
not  simultaneously,  but  in  a  certain  order ; 
and  the  brain  is  the  first  to  show  loss  of 
power,  in  failure  of  sensation  and  volun- 
tary motion.  If  this  were  all,  anaesthesia 
would  be  a  questionable  boon  ;  as  the 
work  of  the  surgeon  would  be  interrupted 
and  often  marred  by  involuntary  struggles 
on  the  part  of  the  patient.  But  very  soon 
the  spinal  cord  also  is  subdued,  and  the 
reflex  functions  of  the  cerebro-spinal  axis 
are  abolished  so  far  as  concerns  t-fee  vol- 
untary muscles,  which  consequently  lie 
perfectly  relaxed  and  passive,  better 
suited  for  operative  purposes  than  the 
most  resolute  will  could  render  them. 
To  this,  however,  there  is  one  remarkable 
exception,  viz.,  that  the  parts  concerned 
in  the  respiratory  movements  remain  ac- 
tive ;  and  the  same  is  the  case  with  the 
sympathetic  ganglia  of  the  heart.  In 
other  words,  when  the  administration  of 
chloroform  is  carried  to  a  certain  point, 
the  nervous  system  is  deprived  of  such 
powers  as  would  cause  pain  to  the  patient 
or  inconvenience  to  the  surgeon,  but  re- 
tains intact  the  faculties  essential  to  life. 

There  are,  however,  yet  other  advan- 
tages derived  from  the  inactivity  of  the 
cerebro-spinal  centre.  It  seems  now 
clearly  established  that  the  cessation  of 
the  contractions  of  the  heart  in  the  shock 
of  injury  depends  upon  an  action  of  the 
brain  and  cord  upon  the  cardiac  ganglia 
through  the  medium  of  the  vagus  and 
sympathetic  nerves ;  and  chloroform, 
rendering  this  action  impossible,  protects 
the  heart  from  the  indirect  effect  of  ex- 
ternal violence.  In  this  way  it  has  greatly 
diminished  the  risk  of  death  upon  the 
operating  table,  and  also  has  overthrown 
the  old  rule  of  deferring  amputation  in 
cases  of  injury  till  the  patient  has  recov- 
ered from  the  state  of  collapse ;  thus 
shortening  the  period  of  mischief  to  the 
system  from  the  presence  of  the  mangled 
limb,  and  in  extreme  cases  sometimes 
saving  life  where  it  would  be  hopeless  to 
wait  for  returning  consciousness.  Indeed, 
an  amputation  performed  under  chloro- 


1  For  operations  performed  by  artificial 
light,  chloroform  has  another  advantage  over 
ether,  in  the  fact  that  its  vapor  is  not  inflam- 
mable. 


form  has  often   the  effect  of  improving 
instead  of  lowering  the  pulse. 

The  most  striking  instance  of  this  that  has 
fallen  under  my  notice,  occurred  in  a  laborer, 
whose  right  arm  and  thigh  had  been  de- 
stroyed by  a  railway  accident,  just  enough 
sound  tissue  being  left  to  admit  of  amputa- 
tion through  the  hip  and  shoulder  joints, 
which  was  accordingly  performed  as  a  forlorn 
hope  by  the  surgeon  in  charge  of  the  case. 
The  vital  powers  being  in  a  state  of  extreme 
depression,  it  is  probable  that  without  chlo- 
roform this  severe  measure  would  have  killed 
him  outright,  but  by  help  of  the  anaesthetic 
it  was  followed  by  marked  improvement  of 
the  pulse,  which  continued  for  some  hours, 
so  as  to  lead  us  to  entertain  hopes  of  his  re- 
covery. 

Faintness  during  the  operation,  a  spe- 
cies of  shock,  is  also  got  rid  of  by  chloro- 
form ;  and  this,  besides  its  obvious  con- 
venience, has  the  advantage  of  lessening 
the  chance  of  secondary  hemorrhage  ;  for 
the  vessels  which  require  ligature  declare 
themselves  as  such  by  bleeding,  instead  of 
deceptively  eluding  observation  in  conse- 
quence of  the  feebleness  of  the  heart  and 
the  general  arterial  contraction  which 
coexist  in  the  state  of  syncope. 

The  welfare  of  the  patient  is  besides 
greatly  promoted  by  the  mental  tranquil- 
lity arising  from  the  prospect  of  immunity 
from  suffering,  which  also  induces  persons 
to  submit  much  more  readily  to  the  neces- 
sary operations,  and  often  to  undergo 
without  hesitation  treatment  which  was 
formerly  impracticable  because  intoler- 
able. 

Such  being  the  great  benefits  conferred 
by  this  agent,  it  is  melancholy  to  reflect 
that  in  many  parts  of  Europe,  and  even 
of  the  United  Kingdom,  it  is  either  with- 
held altogether  or  given  so  scantily  as  to 
be  nearly  useless.  This  arises  from  fear, 
inspired  by  several  fatal  cases  that  have 
occurred.  But  when  I  state  that  Mr. 
Syme  lias  given  chloroform  about  five 
thousand  times  without  ever  meeting 
with  a  death,  and  that  Sir  J.  Y.  Simp- 
son's experience,  also  very  extensive, 
has,  so  far  as  I  am  aware,  been  equally 
satisfactory,  it  is  clear  that  it  may  be 
used  so  as  to  be  practically  free  from 
any  risk  whatever. 

How  then  are  the  fatal  cases  to  be  ac- 
counted for  V  Heart-disease  has  been 
supposed  to  be  a  common  cause  of  them  ; 
and  it  is  a  prevalent  opinion  that  it  is 
highly  dangerous  to  ad  minister  chloroform 
to  persons  affected  with  cardiac  disorder. 

It  happens  that  the  only  death  I  ever  wit- 
nessed under  chloroform  occurred  in  a  person 
whose  heart  proved,  on  examination,  to  be 
extensively  affected  with  fatty  degeneration, 
such  as  would  be  regarded  as  sufficient  ex- 
planation of  sudden  death  under  any  circum- 
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stances.  The  particulars  of  this  case,  how- 
ever, presented  peculiar  features,  which  lead 
me  to  take  a  different  view  of  the  part  played 
by  the  chloroform  from  what  might  at  first  be 
assumed.  The  patient  was  a  man  above  the 
middle  period  of  life,  affected  with  cancer  of 
the  penis,  for  which  amputation  of  the  organ 
was  to  be  performed.  The  gentleman  in 
charge  of  the  chloroform,  considering  the 
momentary  nature  of  the  operation,  pur- 
posely abstained  from  giving  it  as  fully  as 
usual,  and  had  removed  the  cloth  containing 
it  from  the  face  before  the  operation  was  com- 
menced. The  surgeon  now  placed  his  finger 
on  the  patient's  wrist,  and  having  ascertained 
that  the  pulse  was  good,  at  once  effected  the 
amputation  almost  instantaneously.  I  ob- 
served that  the  passage  of  the  knife  through 
the  member  was  accompanied  by  a  start  of 
the  patient's  body  ;  the  bandage  used  to  con- 
trol the  bleeding  was  then  removed,  but  no 
blood  flowed  from  the  arteries  ;  he  was  found 
to  have  no  pulse  at  the  wrist ;  in  short,  he 
was  dead.  From  these  facts  we  can  hardly 
doubt  that  death  was  a  consequence  of  the 
shock  of  the  operation  acting  on  a  diseased 
heart ;  and  the  only  question  is  whether  the 
circumstance  that  he  had  taken  chloroform 
promoted  that  result.  From  the  foregoing 
considerations,  such  a  thing  seems  altogether 
improbable,  as  we  have  seen  that  chloroform 
protects  the  heart  from  the  effect  of  shock. 
The  fact  that  the  patient  started  proved  that 
reflex  action  was  not  abolished  in  the  yolun- 
tary  muscles,  and  confirmed  the  statement  of 
the  administrator  that  the  chloroform  was 
imperfectly  given.  My  own  impression  is, 
that  if  it  had  been  pushed  to  the  usual  de- 
gree, the  fatal  occurrence  would  have  been 
averted. 

I  have  given  this  case  ia  detail  because 
I  believe  it  may  be  regarded  as  typical  of 
a  considerable  class  in  which  death  has 
taken  place  suddenly  at  the  commence- 
ment of  an  operation  with  imperfect  ad- 
ministration of  chloroform,  which  stands 
to  the  fatal  event  in  the  relation  of  an  ac- 
cidental concomitant,  or  rather  a  pre- 
ventive insufficiently  used.1 

A  death  essentially  similar,  though  more 
obviously  unconnected  with  chloroform,  took 
place  on  the  occasion  when  it  was  intended 

1  An  observation  made  several  years  ago 
by  Mr.  Bickersteth,  of  Liverpool,  has  an  in- 
teresting bearing  upon  this  class  of  cases. 
He  noticed  on  three  occasions  in  amputation 
of  the  thigh  that  the  pulse  stopped  suddenly 
at  the  moment  the  knife  entered  the  limb, 
but  recovered  itself  in  a  few  seconds.  The 
patients  were  under  the  influence  of  chloro- 
form ;  but  as  Mr.  Bickersteth  never  observed 
the  same  thing  again,  though  he  watched  the 
pulse  carefully  at  the  same  period  in  a  great 
number  of  capital  operations  under  chloro- 
form, it  seems  probable  that  the  anaesthetic 
was  not  administered  to  its  full  degree  in 
those  instances.  (See  Monthly  Journal  of 
Medical  Science,  September,  1853.) 


to  administer  it  for  the  first  time  in  the  Edin- 
burgh Infirmary  ;  but  Dr.  Simpson  being 
prevented  from  attending,  the  operation  was 
commenced  without  the  anaesthetic,  and  the 
patient  died  suddenly  immediately  after  the 
first  incision.  It  has  been  often  remarked, 
that  if  the  original  intention  had  been  carried 
out,  chloroform  would  never  have  been  heard 
of  again  in  Edinburgh  ;  but  it  is  very  likely 
that  the  man  might  then  have  lived  to  testify 
to  its  benefits. 

There  is  another  class  of  fatal  cases  in 
which  the  use  of  chloroform  seems  to  have 
been  simply  a  coincidence,  the' real  cause 
of  death  being  mental  emotion,  acting 
usually  upon  a  disordered  heart. 

Dr.  Snow  mentions  a  distinct  example  of 
this,  where  a  mere  profession  of  administer- 
ing chloi-oform  was  made,  and  the  patient 
died  of  fright  ;'  and  I  am  able  to  give,  from 
Edinburgh  experience,  an  .instance  in  which 
chloroform  was  still  more  remotely  concerned. 
The  late  Dr.  Richard  Mackenzie  being  called 
to  see  a  gentleman  who  had  fractured  his 
radius,  had  some  thought  of  employing  chlo- 
roform in  examining  the  arm,  but  changing 
his  mind,  made  the  necessary  manipulations 
without  it.  He  then  proceeded  to  leave  the 
house  ;  but  had  not  got  down  the  steps  lead- 
ing from  the  door  when  he  was  called  back 
with  the  announcement  that  his  patient  had 
suddenly  expired. 

Had  chloroform  been  held  near  the  face 
a  few  seconds  before  this  occurrence,  it 
would  certainly  have  been  blamed,  though 
with  manifest  unfairness ;  and  a  similar 
injustice  seems  to  have  been  committed 
with  regard  to  several  cases  in  which 
fatal  syncope  has  taken  place  early  in  the 
administration  of  the  anaesthetic,  when 
the  brief  period  of  inhalation  concurred 
with  the  symptoms  in  showing  that  the 
patient  was  little,  if  at  all,  under  its  influ- 
ence. A  fear  of  the  chloroform  itself 
seems  to  have  been  the  exciting  cause  in 
some  of  these  cases  ;  and  one  reason  why 
no  such  instance  has  occurred  in  the 
Edinburgh  Infirmary  is  probably  the  un- 
limited confidence  reposed  in  this  agent 
by  the  inmates  of  that  institution. 

It  might,  perhaps,  have  been  expected 
a  priori  that  chloroform,  in  the  early  or 
exciting  stage  of  its  operation,  would  act 
upon  a  diseased  heart  like  mental  emo- 
tion, and  cause  irregularity  or  cessation 
of  its  contractions.  This,  however,  does 
not  seem  to  be  the  case  ;  and  judging 
from  my  own  experience,  I  should  say 
that  it  tends  rather  to  remove  intermis- 
sion or  irregularity  of  the  pulse.  On  the 
whole  I  believe  that  chloroform,  by  pre- 
venting shock  and  mental  effort  during 
the  operation  as  well  as  anxiety  before  it, 
is  in  reality  a  great  source  of  safety  in 

1  Snow  on  Anaesthetics,  p.  201. 
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heart-disease  ;  and  that  if  a  person  with 
known  cardiac  affection  decides  to  place 
himself  in  the  hands  of  the  surgeon,  so 
far  from  being  unsuited  for  the  anaes- 
thetic, he  is  before  all  others  the  man 
who  stands  most  in  need  of  its  protecting 
influence. 

Nevertheless,  even  when  the  heart  is 
perfectly  healthy,  it  is  quite  possible  to  J 
administer  chloroform  so  as  to  produce  a 
directly  sedative  and  deadly  influence 
upon  the  cardiac  ganglia.  This  truth 
was  deeply  impressed  upon  me  eight  years 
ago  by  the  following  occurrence  : — 

An  eminent  London  physician,  desirous  of 
making  some  experiments  upon  the  heart, 
selected  a  young  donkey  for  the  purpose,  and 
requested  me  to  maintain  artificial  respiration, 
which  was  done  by  means  of  a  large  pair  of 
bellows  connected  with  a  tube  tied  into  the 
trachea,  the  animal  having  been  previously 
put  under  the  influence  of  chloroform.  The 
chest  having  been  opened,  the  investigation 
was  continued  for  a  while,  when  the  creature 
began  to  exhibit  signs  of  returning  co»st:ious- 
ness.  To  avert  this  I  removed  the  bellows, 
and  poured  into  them  a  considerable  quantity 
of  chloroform,  and  resumed  the  artificial  res- 
piration with  energy  for  a  short  time,  the 
natural  respiratory  movements  meanwhile 
continuing  ;  when  suddenly  the  heart,  which 
lay  exposed  before  us,  ceased  to  beat,  and 
refused  to  contract  again,  even  when  its  mus- 
cular substance  was  pinched,  which  showed 
that  its  nervous  apparatus  was  paralyzed. 

This  was  no  doubt  caused  by  the  air 
becoming  highly  charged  with  chloro- 
form in  passing  over  the  extensive  evapo- 
rating surface  presented  by  the  interior 
of  the  bellows.  For  it  had  been  before 
shown  by  Dr.  Snow,  from  experiments 
upon  the  lower  animals,  that  an  atmos- 
phere containing  more  than  a  certain 
percentage  of  the  narcotic  vapor  stops 
the  heart  before  breathing  ceases  ;  where- 
as the  reverse  occurs  when  the  chloroform 
is  more  diluted  with  air.1  Hence,  with 
the  view  of  preventing  fatal  syncope,  Dr. 
Snow  contrived  an  inhaler  for  regulating 
the  amount  of  chloroform  vapor  in  the  in- 
spired air  ;  and  used  it  in  upwards  of  four 
thousand  cases,  of  which  only  one  was 
fatal,  and  even  that  seemed  to  be  so  inde- 
pendently of  the  chloroform.  Finding 
his  ingenious  efforts  crowned  with  such 
success,  and  charitably  supposing  that  all 
were  as  careful  as  himself,  he  concluded 
that  fatal  cases  in  the  hands  of  others 
could  result  only  from  a  faulty  method  of 
administration  ;  and  assuming  that  when 


chloroform  is  given  from  a  folded  cloth  it 
is  apt  to  be  in  too  concentrated  a  form,  he 
attributed  most  of  the  deaths  that  have 
occurred  to  paralysis  of  the  heart  from 
this  cause. 

But  the  cloth  being  the  means  which 
has  been  used  from  the  first  in  Edinburgh, 
with  success  even  superior  to  Dr.  Snow's, 
I  have  been  long  satisfied  that  his  argu- 
ment was  fallacious  ;  yet  as  his  special 
devotion  to  the  subject,  and  the  valuable 
facts  which  he  has  communicated  regard- 
ing it,  render  his  opinion  influential,  I 
have  thought  it  worth  while  to  subject  a 
matter  of  such  great  practical  importance 
to  experimental  inquiry  ;  and,  about  the 
usual  quantity  of  the  liquid  being  em- 
ployed, I  find  that,  so  far  from  the 
amount  Of  chloroform  given  off  from  the 
cloth  being  in  dangerous  proportion  to 
the  air  inhaled,  the  whole  quantity  which 
evaporates  from  the  under  surface  even 
when  the  rate  is  most  rapid,  viz.,  just  af- 
ter the  liquid  has  been  poured  upon  it, 
is  below  Dr.  Snow's  limit  of  perfect  se- 
curity against  primary  failure  of  the 
heart. ' 


1  I  have  noticed,  however,  that  different 
animals  differ  in  their  susceptibility  to  chlo- 
roform. Thus,  frogs  or  mice  may  be  kept  for 
any  length  of  time  under  its  influence  :  but 
bats  are  very  apt  to  die  when  treated  in  ex- 
actly the  same  way. 


1  The  experiments  were  performed  in  the 
following  manner  :  A  cloth,  similar  in  all  re- 
spects to  what  would  be  used  in  practice, 
was  supported  upon  a  light  wire  frame-work, 
and  suspended  at  a  little  distance  from  the 
floor  by  a  thread,  connected  with  one  end  of 
the  beam  of  a  balance,  projecting  over  the 
edge  of  the  table  on  which  it  stood.  The 
weight  of  the  cloth  having  been  ascertained, 
a  weighed  quantity  of  chloroform,  correspond- 
ing to  fi5iss.,  which  is  about  the  amount 
commonly  used,  was  poured  upon  the  middle 
of  the  lower  surface  of  the  cloth,  which  was 
then  allowed  to  hang  close  above  my  face,  so 
that  I  might  breathe  fully  upon  it,  while  in- 
spiration was  performed  through  along  India- 
rubber  tube  to  avoid  inhaling  the  chloroform 
vapor.  The  amount  lost  by  the  cloth  was 
indicated  by  the  weights  in  the  scale  at  the 
other  end  of  the  beam.  At  the  commence- 
ment of  an  experiment  the  weight  was  made 
a  few  grains  less  than  the  sum  of  the  weights 
of  the  cloth  and  chloroform  together,  and  an 
assistant  noted  the  second  when  the  scale 
with  the  weights  in  it  came  to  preponderate  ; 
then  removed  ten  grains  so  as  to  allow  the 
scale  to  rise,  and  again  watched  the  time  of 
its  descent  ;  and  repeated  this  process  seve- 
ral times,  thus  obtaining  a  very  accurate 
record  of  the  rate  of  alteration  in  the  weight. 
The  lower  surface  of  the  cloth,  which  was 
made  slightly  concave,  was  circumstanced 
just  as  in  the  early  period  of  the  administra- 
tion of  chloroform,  except  that  the  inspired 
air  was  drawn  from  a  distance.  Inspiration 
does  not,  hoAvever,  materially  affect  the  rate 
of  evaporation,  as  was  found  by  experiment- 
ing with  a  cloth  arranged  above  the  mouth 
of  a  tube  into  which  air  was  drawn  by  an 
appropriate  apparatus.  Allowance  being 
made  for  the  slight  gain  in  weight  that  the 
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But,  considering  the  great  diffusibility 
of  the  vapor,  and  the  large  amount  blown 
away  in  expiration,  it  is  evident  that  only 
a  small  proportion  of  that  which  comes 
from  the  lower  surface  of  the  cloth  really 
enters  the  lungs.  Were  it  otherwise,  it 
would  be  extremely  dangerous  to  give 
chloroform  with  the  cloth  to  infants  ;  for 
as  they  inhale  but  a  small  amount  of  air, 
they  would  then  breathe  the  vapor  in  a 
very  concentrated  state  ;  yet  all  are  agreed 
that  infants  are  peculiarly  favorable  sub- 
jects for  chloroform.  In  truth,  the  quan- 
tity dissipated  into  the  surrounding  air 
when  the  cloth  is  used  involves  consider- 
able wastefulness  in  this  means  of  admin- 
istration, which  is  its  only  advantage  as 
compared  with  an  inhaler ;  but  this  is 
abundantly  compensated  by  its  greater 
simplicity,  and  consequent  greater  safety. 
For  any  apparatus  which  has  the  effect  of 
preventing  the  free  access  of  the  atmos- 
phere must  be  liable  to  operate  in  the 
same  deadly  manner  as  the  bellows  in  the 
case  above  related  ;  and  even  when  con- 
structed upon  the  best  principles,  it  will 
require  most  careful  management,  as 
is  admitted  by  Dr.  Snow  with  regard  to 
his  own  inhaler.1     On  the   other  hand, 

cloth  would  obtain  from  absorbing  moisture 
from  the  breath,  the  amount  of  chloroform 
lost  from  both  surfaces  together  was  thus 
easily  determined.  In  order  to  ascertain  how 
much  escaped  from  the  upper  surface,  experi- 
ments were  made  with  the  same  cloth,  hav- 
ing first  the  upper  and  then  the  under  side 
securely  covered  with  oil-silk,  the  arrange- 
ments being  as  above  described,  except  that 
my  face  was  not  below  the  cloth.  The  quan- 
tity given  off  from  the  upper  surface  in  a  nor- 
mal atmosphere  was  thus  determined :  and 
this  being  subtracted  from  the  whole  loss 
from  both  surfaces  under  the  circumstances 
of  inhalation,  gave  the  amount  that  evapo- 
rated from  the  lower  surface  only.  At  the 
temperature  of  7(P  F.,  this  proved  to  be, 
from  the  average  of  several  experiments,  about 
at  the  rate  of  24  grains  per  minute  during 
the  first  half-minute  ;  and  allowing,  with  Dr. 
Snow,  that  20  grains  of  chloroform  correspond 
to  15.3  cubic  inches  of  the  vapor,  and  that 
400  cubic  inches  of  air  are  inhaled  in  a  min- 
ute, we  get  4.5  per  cent,  as  the  proportion 
of  the  chloroform  to  the  inspired  air,  on  the 
hypothesis  that  all  that  evaporates  from  the 
lower  surface  enters  the  lungs  ;  5  per  cent, 
being  what  Dr.  Snow  was  led  by  his  experi- 
ments to  regard  as  the  proportion  at  which 
the  respiration  was  quite  sure  to  fail  before 
the  circulation,  and  that  at  which  he  aimed 
with  his  inhaler  (op.  cit.,  p.  84).  On  the 
other  hand,  Dr.  Snow  assumed  that,  when 
the  cloth  is  used  at  a  temperature  of  70°  F., 
9.5  per  cent,  of  chloroform  is  really  inhaled 
(op.  cit.,  p.  34)  ;  whereas,  in  truth,  of  the 
4.5  per  cent,  a  large  amount  is  dissipated 
into  the  surrounding  air. 
1  Op.  cit.  pp.  181,  188. 


there  can  be  no  mistake  about  the  man- 
ner of  using  the  cloth,  which  is  also  al- 
ways at  hand  under  all  circumstances. 

The  theory  of  syncope  from  too  great 
strength  of  the  anaesthetic  vapor  when 
the  cloth  is  employed  being  erroneous, 
the  greater  number  of  the  deaths  still  re- 
main unaccounted  for  ;  and,  if  we  except 
a  very  few  instances  for  which  we  seem 
to  have  nothing  to  fall  back  upon  but  an 
idiosyncrasy  so  rare  that  it  may  practi- 
cally be  left  out  of  consideration  alto- 
gether, their  explanation  will,  I  believe, 
be  found  in  an  overdose  of_this  potent 
narcotic  from  too  long-continued  adminis- 
tration. 

This  is  what  might  be  expected  from  a 
general  view  of  the  statistics.  Were  we 
to  ask  ourselves  in  what  sort  of  operations 
we  should  have  anticipated  most  frequent 
deaths  during  the  employment  of  chloro- 
form, we  should  say  in  those  which  are 
likely  to  inspire  great  dread  on  account  of 
their  magnitude  and  severity,  and  to  cause 
great  shock  and  great  hemorrhage.  More 
especially  should  these  preponderate 
among  fatal  cases  in  general  hospitals, 
where  serious  operations  constitute  the 
majority  of  those  performed.  The  re- 
verse of  this,  however,  is  what  we  actu- 
ally find.  Of  the  whole  number  of  cases 
recorded  by  Dr.  Snow,  in  1858,  as  due  to 
the  use  of  chloroform  throughout  the 
world  during  ten  years,  nine  only  occurred 
in  any  considerable  surgical  procedure  at 
a  general  hospital ;  remarkably  few,  con- 
sidering the  enormous  number  of  impor- 
tant operations  that  must  have  been  per- 
formed during  so  long  a  period,  and  the 
variety  in  the  qualifications  of  those  who 
administered  the  chloroform.  On  the 
other  hand,  fourteen  took  place  at  similar 
institutions  in  connection  with  the  most 
trivial  matters,  such  as  the  removal  of  a 
toe-nail,  the  amputation  of  a  finger,  the 
passing  of  a  catheter,  or  the  cauterizing 
of  a  wart.  The  only  rational  explana- 
tion of  this  seems  to  be,  that  when  some 
great  operation  is  to  be  performed,  like 
the  amputation  of  a  thigh  or  the  removal 
of  a  stone  from  the  bladder,  plenty  of 
well-qualified  assistants  are  present,  and 
each  of  them,  including  the  giver  of  the 
chloroform,  is  duly  impressed  with  the 
importance  of  his  office,  and  bestows  the 
requisite  pains  upon  it.  But  when  some 
trifle  is  to  be  done,  the  whole  affair  is  apt 
to  be  regarded  too  lightly,  and  the  admin- 
istration of  the  anaesthetic  is  perhaps  con- 
fided to  some  unsuitable  person,  who  also 
allows  his  attention  to  be  distracted  by 
other  matters.  This  conclusion  is  en- 
tirely in  accordance  with  my  own  experi- 
ence, which,  while  it  has  convinced  me 
more  and  more  of  the  safety  of  chloro- 
form if  properly  given,  has  impressed  me 
deeply  with  the  necessity  for  more  vigi- 
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lant  care  in  its  employment  than  is  some- 
times apt  to  be  bestowed. 

But  an  overdose  of  chloroform  may  be 
caused  by  attention  misapplied,  as  well  as 
by  want  of  attention.  The  requisites  for 
safety  in  using  it  will  be  best  introduced 
by  a  short  account  of  what  ordinarily  oc- 
curs in  the  mode  of  administration  with 
which  I  am  most  familiar.  A  common 
towel  being  arranged  so  as  to  form  a 
square  cloth  of  six  folds,  enough  chloro- 
form is  poured  upon  it  to  moisten  a  sur- 
face in  the  middle  about  as  large  as  the 
palm  of  the  hand,  the  precise  quantity 
used  being  a  matter  of  no  consequence 
whatever.  The  patient  having  been  di- 
rected to  loosen  any  tight  band  round 
the  neck,  and  to  shut  his  eyes  to  protect 
them  from  the  irritating  vapor,  the  cloth 
is  held  as  near  the  face  as  can  be  comfort- 
ably borne,  more  chloroform  being  added 
occasionally  as  may  be  necessary.  After 
a  time,  varying  considerably  in  different 
individuals,  but  generally  longest  in 
adults  who  have  been  accustomed  tiT'the 
free  use  of  narcotics,  and  shortest  in 
young  children,1  signs  of  excitement  be- 
gin to  manifest  themselves  in  various 
ejaculations  and  muscular  efforts,  which 
soon  give  place  to  a  state  of  complete  re=- 
pose.  The  struggles  of  the  patient  are 
sometimes  so  viorent  as  to  require  consid- 
erable force  to  restrain  them  ;  and,  for  this 
reason,  at  least  one  efficient  assistant 
should  always  be  in  attendance.  On  the 
other  hand,  I  have  seen  chloroform  induce 
nothing  but  a  tranquil  slumber ;  and  it  is 
important  to  bear  in  mind  that  the  stage 
of  excitement  cannot  be  reckoned  on  as 
invariably  declaring  itself  at  all. 

The  most  convenient  test  of  the  patient 
being  prepared  for  undergoing  the  opera- 
tion is  presented  by  the  eye  ;  not  in  the 
size  of  the  pupil,  which  is  inconstant  in  its 
indications,  but  in  what  is  commonly 
spoken  of  as  insensibility  of  the  conjunc- 
tiva ;  though  in  truth  it  has  no  relation  to 
sensation,  which  is  abolished  considerably 
earlier ;  but  when  unconscious  winking 
no  longer  occurs  on  the  eyeball  being 
touched  with   the   tip   of  the  finger,  we 


1  I  once  met  with  an  instance  in  which 
chloroform  seemed  incapable  of  affecting  a 
patient.  It  occurred  in  the  private  practice 
of  Mr.  Syme,  who,  was  about  to  perform  an 
operation,  for  which  we  proceeded  to  adminis- 
ter the  anaesthetic  ;  but  after  we  had  used 
the  cloth  till  we  were  tired  without  any  ap- 
parent effect,  Mr.  Syme  went  on  with  the 
operation  while  the  patient  was  conscious. 
Such  a  case  is,  no  doubt,  excessively  rare  ;  but 
it  is  interesting  as  giving  some  color  to  the 
hypothesis,  that  idiosyncrasy  in  the  opposite 
direction  has  existed  in  some  very  few  fatal 
cases,  which  seem  to  admit  of  ho  other  ex- 
planation, as  alluded  to  in  the  text. 


have  a  good  criterion  of  the  suspension  of 
reflex  action  in  the  body  generally.  At 
this  period  the  pulse  is  in  about  a  normal 
condition,  and  the  respiration  is  usually 
either  natural  or  very  slightly  stertorous, 
though  persons  with  a  strong  tendency  to 
snore  may  do  so  almost  from  the  com- 
mencement of  inhalation.  But  if  the  ad- 
ministration of  the  chloroform  be  further 
persisted  in,  strongly  stertorous  breath- 
ing will  soon  be  induced,  and  will  become 
aggravated  till  it  passes  into  complete  ob- 
struction to  the  entrance  of  air  into  the 
chest,  though  the  respiratory  movements 
of  the  thoracic  walls  still  continue.  Oc- 
casionally, however,  the  premonitory 
stertor  is  deficient,  and  the  breathing  be- 
comes more  or  less  suddenly  obstructed. 
This  is  a  point  of  great  importance  ;  for 
without  close  attention  it  may  escape  no- 
tice, when  the  patient  will  be  placed  in 
imminent  peril.  For  though  the  respira- 
tion may  be  resumed  spontaneously,  this 
cannot  be  relied  on,  and  it  would  seem 
that  when  chloroform  is  given  in  an  over- 
dose, the  cardiac  ganglia  are  apt  to  be- 
come enfeebled  ;  and  on  this  account 
asphyxia  produces  more  rapidly  fatal  ef- 
fects under  its  influence  than  in  ordinary 
circumstances.  But  if  the  obstructed 
state  of  the  breathing  is  noticed  as  soon 
as  it  occurs,  and  the  cloth  is  immediately 
removed  from  the  face,  and  the  tip  of  the 
tongue  seized  with  a  pair  of  artery  for- 
ceps1 and  drawn  firmly  forwards,  the  re- 
spiration at  once  proceeds  with  perfect 
freedom,  the  incipient  lividity  of  the  face 
is  dispelled,  and  all  is  well. 

I  am  anxious  to  direct  particular  atten- 
tion to  the  drawing  out  of  the  tongue,  be- 
cause I  am  satisfied  that  several  lives  have 
been  sacrificed  for  want  of  it.  In  order 
that  it  may  be  effectual,  firm  traction  is 
essential.  I  have,  more  than  once,  seen 
a  person  holding  the  end  of  the  organ 
considerably  beyond  the  lips  without  any 
good  effect,  and,  placing  my  hand  on  his, 
have  given  an  additional  pull,  that  has 
re-established  the  respiration. 

A  simple  experiment,  which  any  one 
may  perform  upon  himself,  is  illustrative 
of  this  point.  Stertorous  breathing,  such 
as  occurs  under  chloroform,  may  be  pro- 
duced at  will,  and  may  be  carried  on  even 
while  the  tongue  is  protruded  to  (he  ex- 
treme degree.  But  if  the  tongue  is  laid 
hold  of  with  a  handkerchief  and  pulled  so 
as  to  cause  decided  uneasiness,  stertorous 
breathing  of  any  kind  becomes  impos- 
sible. 

1  The  artery-forceps  are  the  most  conveni- 
ent means  of  drawing  the  tongue  forwards. 
The  puncture  which  they  inflict  is  of  no  con- 
sequence ;  the  patient,  if  he  notices  it  at  all, 
supposes  that  he  has  bitten  his  tongue  when 
under  the  chloroform. 
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That  further  traction,  when  extension 
already  exists  to  the  utmost,  should  pro- 
duce such  an  effect  is  an  apparent  ano- 
maly, which  it  seemed  important  to 
explain.  On  investigating  the  subject,  I 
noticed  in  the  first  place  that  stertorous 
breathing  is  of  two  essentially  different 
kinds  ;  of  which  one,  that  may  be  called 
palatine,  consists  in  vibrations  of  the  vel- 
um, and  has  either  a  buccal  or  nasal 
character,  according  as  the  air  passes 
through  the  mouth  or  the  nose  ;  while 
the  other,  which  is  the  profound  stertor 
essentially  concerned  with  chloroform, 
depends  on  a  cause  seated  further  down 
the  throat,  and,  for  reasons  to  be  given 
immediately,  may  be  termed  laryngeal. 
By  digital  examination  of  my  own  throat, 
I  found  that  the  latter  variety,  and  the 
complete  obstruction  into  which  it  passes, 
could  still  be  produced  when  the  tongue 
was  separated  by  a  considerable  interval 
from  the  back  of  the  pharynx,  while  a  free 
passage  for  the  air  existed  onwards  to  the 
lips ;  which  showed  that  the  general 
belief,  that  the  obstruction  depends  on  a 
"  falling  back  of  the  tongue,"  is  erroneous. 
Also  the  epiglottis,  instead  of  being  folded 
hack  during  the  obstruction,  as  some  have 
supposed,  had  its  anterior  edge  directed 
forwards,  and  though  it  was  thrown  into 
vibrations  when  the  stertor  was  strongest, 
it  was  evident  that  the  cause  of  the  sound 
was  more  deeply  placed.  I  also  found 
that,  although  firm  traction  upon  the 
tongue  abolished  the  obstruction  and  the 
stertor,  it  did  not  appear  to  produce  the 
slightest  change  in  the  position  of  the 
base  of  the  tongue  ;  nor  did  it  move  the 
os  hyoides  upon  the  thyroid  cartilage,  as 
examined  from  without.  Hence  I  was 
led  to  conclude  that  the  beneficial  effect 
of  this  procedure  could  not  be  explained 
mechanically,  but  must  be  developed  in  a 
reflex  manner  through  the  medium  of  the 
nervous  system.  The  fact  that,  when 
sensation  is  perfect,  some  degree  of  pain 
is  caused  in  the  process,  implying  an 
irritation  of  the  nerves,  was  in  favor  of 
this  view  ;  while  the  general  abolition  of 
reflex  action  by  chloroform  did  not  seem 
strongly  opposed  to  it,  considering  that 
the  reflex  respiratory  movements,  in- 
cluding those  of  the  glottis,  go  on  in  a 
person  under  the  influence  of  chloroform. 
Eor  further  elucidation  of  the  matter, 
I  had  recourse  to  the  laryngoscope  ;  and, 
after  a  little  patience,  found  no  difficulty 
in  inspecting  my  own  vocal  apparatus 
without  employing  any  depressor  of  the 
tongue ;  using  simply  the  small  oblique 
long-handled  speculum  and  a  common 
mirror  in  bright  sunlight.  I  then  ascer- 
tained that  the  true  laryngeal  stertor  re- 
sults from  the  vibration  of  the  portions  of 
mucous  membrane  surmounting  the  apices 
of  the  arytenoid  cartilages,  i.  e. ,  the  pos- 


terior parts  of  the  aryteno-epiglottidean 
folds  (thick  and  pulpy  in  the  dead  body, 
but  much  more  so  when  their  vessels  are 
full  of  blood),  which  are  carried  forwards 
to  touch  the  base  of  the  epiglottis  during 
the  stertorous  breathing,  and  are  placed 
in  still  closer  appositiou  with  it  when  the 
obstruction  becomes  complete.  Having 
one  hand  at  liberty,  I  was  able  to  observe 
the  effect  of  drawing  forward  the  tongue 
under  these  circumstances,  and  I  saw 
that  firm  traction  induced  the  obstructing 
portions  of  mucous  membrane  in  contact 
with  the  epiglottis  to  retire  from  it  for 
about  an  eighth  of  an  inch,  so  as  to  allow 
free  passage  for  the  air,  while  the  epiglot- 
tis itself  was  not  moved  forwards  in  the 
slightest  degree.1 


1  While  the  true  laryngeal  stertor  was  thug 
produced  and  thus  removed,  a  sort  of  spuri- 
ous snoring  might  be  made  by  approximation 
of  the  vocal  cords  ;  but  this  spurious  stertor 
was,  like  the  voice,  quite  unaffected  by  draw- 
ing out  the  tongue.  These  observations  were 
made  on  September  21st  of  the  present  year 
(1861).  I  find  that  there  are  four  ways  in 
which  the  passage  through  the  larynx  may 
be  closed.  First,  the  folding  back  of  the 
epiglottis  over  the  opening  into  the  pharynx, 
as  is  generally  believed  to  take  place  in 
swallowing,  and  may  be  demonstrated  by 
arresting  an  act  of  deglutition  in  its  progress, 
and  insinuating  the  finger  between  the  tongue 
and  the  roof  of  the  mouth  to  the  epiglottis, 
which  is  then  felt  to  be  turned  backwards, 
and  to  return  to  its  usual  position  as  the  act 
of  deglutition  is  finished.  Secondly,  an  ap- 
proximation of  the  sides  of  the  superior  ori- 
fice of  the  larynx,  in  which  the  epiglottis  is 
directed  forwards,  but  folded  longitudinally, 
so  that  its  edges  are  in  contact  with  one  an- 
other while  the  aryteno-epiglottidean  folds 
are  also  in  lateral  apposition.  This  occurs  in 
retching,  and  doubtless  also  in  vomiting, 
when  a  folding  back  of  the  epiglottis,  instead 
of  protecting  the  larynx,  would  tend  to  di- 
rect into  it  the  material  passing  from  helow 
upwards.  Thirdly,  an  antero-posterior  coap- 
tation of  the  structures  of  the  laryngeal 
aperture  at  a  somewhat  deeper  level,  without 
any  change  in  the  position  or  form  of  the  epi- 
glottis, towards  which  the  folds  of  mucous 
membrane  above  the  apices  of  the  arytenoid 
cartilages  are  carried  forwards,  till  they  are 
in  contact  with  its  hase.  This  is  seen  in 
coughing,  and  also  in  laryngeal  stertor ;  and 
it  is  probable  that  during  sleep,,  when  the 
respiration  is  so  apt  to  become  stertorous, 
there  is  but  a  very  narrow  chink  between  the 
epiglottis  and  these  folds  of  nracous  mem- 
brane, which  would  thus  serve  to  protect  the 
deeper  parts  of  the  air  passages  from  the  in- 
troduction of  foreign  matters  in  the  state  of 
unconsciousness.  Fourthly,  the  closure  of 
the  rima  glottidis  in  the  production  of  voice. 
The  white  chordae  vocales  form  a  beautiful 
contrast  with  the  highly  vascular  structures 
in  their  vicinity. 
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"Whether  pulling  the  tongue  operates 
by  inducing  or  relaxing  muscular  con- 
traction in  the  larynx,  may  be  matter  for 
discussion  ;  but  the  main  conclusion,  that 
it  does  not  act  merely  mechanically,  but 
through  the  nervous  system,  appears 
satisfactorily  established.  I  have  not 
hesitated  to  give  the  evidence  on  which 
it  rests  in  full,  as  it  appears  to  me  to  be 
of  the  highest  practical  moment.  For  it 
shows  at  once  how  grievous  a  mistake  is 
committed  by  those  who  content  them- 
selves with  gently  drawing  the  apex  of 
the  tongue  a  little  beyond  the  teeth,  or 
pushing  forward  its  base  with  the  finger, 
or  perhaps  ascertaining  that  the  epiglottis 
is  not  folded  back.  Such  proceedings  are 
instances  of  attention  misapplied,  and 
waste  the  golden  opportunity  for  rescuing 
the  patient  from  death.  The  proper 
treatment,  like  many  other  good  things 
in  medical  practice,  owes  its  origin  to  a 
false  theory ;  but  though  the  erroneous 
notion  of  obstruction  by  the  tongue  did 
good  service  in  the  first  instance  by  sug- 
gesting the  original  method,  it  now  tends 
to  encourage  supposed  improvements 
upon  it,  which  rob  it  entirely  of  its  effi- 
cacy. 

If  the  above  description  is  correct ;  -if 
it  is  true  that  when  the  administration  of 
chloroform  with  the  cloth  is  carried  too 
far,  the  first  serious  symptom  is  an  ob- 
structed state  of  the  respiration,  which 
without  watchful  care  may  occur  unno- 
ticed, and,  if  allowed  to  continue,  will 
endanger  the  life  of  the  patient,  but,  if 
promptly  treated,  will  harmlessly  dis- 
appear,— it  follows  that  the  attention  of 
the  administrator  ought  to  be  concen- 
trated on  the  breathing,  instead  of  being, 
as  it  too  often  is,  diverted  by  the  pulse, 
the  pupil,  or  other  matters  still  less  rele- 
vant. 

As  an  example  of  the  risk  that  is  run  by- 
want  of  close  attention  to  the  respiration, 
I  may  mention  the  following  case.  A  surgeon 
of  considerable  experience  was  giving  chloro- 
form to  a  patient  on  whom  an  operation  was 
being  performed,  of  which  I  was  a  mere  spec- 
tator ;  but  I  noticed  that  stertorous  breathing 
came  on,  and  gradually  passed  into  complete 
obstruction,  at  a  time  when  the  administrator 
was  gazing  with  interest  upon  the  proceed- 
ings of  the  operator.  Seeing  that  the  patient 
was  in  danger,  I  suggested  to  the  giver  of  the 
chloroform  the  propriety  of  pulling  forward 
the  tongue.  He  replied  that  this  was  un- 
called for,  and  pointed  to  the  heavings  of  the 
chest  as  evidence  that  breathing  was  proceed- 
ing freely.  Knowing  from  what  had  gone 
before  that  those  efforts  were  doing  nothing 
for  the  respiratory  function,  and  feeling  that 
there  was  no  time  for  discussion,  I  stepped 
out  of  my  province  so  far  as  to  seize  the 
tongue  myself  and  draw  it  forward,  when  a 
long  and   loudly   stertorous   inspiration   de- 


monstrated the  necessity  for  the  interference. 
Had  the  delusive  movements  of  the  chest 
been  trusted,  it  is  probable  that  they  might 
have  continued  till  the  heart  had  become  so 
enfeebled  by  the  asphyxial  state  as  to  cause 
no  perceptible  pulse  at  the  wrist ;  and  had 
death  occurred  under  these  circumstances, 
the  case  would  have  been  set  down  as  one  in 
which  the  circulation  failed  before  the  respi- 
ration. The  administrator  would  thus  have 
been  absolved  from  all  blame  ;  and  the  fatal 
event  would  have  been  attributed  to  idiosyn- 
crasy, or  to  any  heart-disease  which  might 
have  been  discovered  on  post-mortem  inspec- 
tion. 

The  very  prevalent  opinion  that  the 
pulse  is  the  most  important  symptom  in 
the  administration  of  chloroform  is  cer- 
tainly a  most  serious  mistake.  As  a 
general  rule,  the  safety  of  the  patient  will 
be  most  promoted  by  disregarding  it  alto- 
gether, so  that  the  attention  may  be  de- 
voted exclusively  to  the  breathing.  The 
chance  of  the  existence  of  heart-disease 
may  seem  to  make  this  practice  danger- 
ous ;  but  having  followed  it  myself  with 
increasing  confidence  for  the  last  eight 
years,  and  knowing  that  it  has  been  pur- 
sued all  along  by  Mr.  Syme,  who  has  also 
acted  on  the  maxim  that  every  case  for 
operation  is  a  case  for  chloroform,  and 
must.,  therefore,  have  given  it  to  very 
many  patients  in  "whom  cardiac  disorder 
existed  unknown  to  him,  besides  some  in 
whom  its  presence  had  been  ascertained, 
I  feel-  no  hesitation  in  recommending  it. 
Even  when  serious  disease  of  the  heart  is 
known  to  exist,  it  must  be  remembered 
that  there  is  much  less  risk  of  syncope 
than  of  obstruction  to  the  respiration  ; 
and  while  the  latter  will  demand  and  re- 
pay immediate  attention,  the  former, 
should  it  by  any  chance  occur,  being  in 
all  probability  independent  of  any  excess 
of  chloroform,  would  not  imperatively  de- 
mand its  continuance  ;  nor  would  it  be 
much  influenced  by  treatment,  supposing 
the  patient  to  be  already  in  the  hori- 
zontal posture,  which  is  generally  con- 
sidered safest  in  all  cases  when  chloro- 
form is  given. ' 

1  From  the  views  expressed  in  the  text  re- 
garding the  relation  of  syncope  to  the  admin- 
istration of  chloroform,  it  might  be  inferred 
that  no  great  danger  would  be  incurred  by 
giving  it  in  the  sitting  posture  when  circum- 
stances particularly  require  it ;  and  accord- 
ingly Dr.  Snow  informs  us  that  he  has  done 
this  on  several  occasions  without  any  bad 
result.  But  considering  the  possibility  of  an 
overdose,  and  the  feebleness  of  the  heart 
which  it  seems  to  entail,  it  is,  no  doubt, 
wisest,  as  a  general  rule,  to  have  the  patient 
reclining.  Dentists,  it  is  true,  give  chloro- 
form in  the  sitting  posture  ;  but  so  far  as  I 
have  seen,  they  do  not  carry  the  administra- 
tion beyond  a  slight  degree,  sufficient  to  dead- 
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From  these  considerations  it  appears 
that  preliminary  examination  of  the 
chest,  often  considered  indispensable,  is 
quite  unnecessary,  and  more  likely  to  in- 
duce the  dreaded  syncope,  by  alarming 
the  patient,  than  to  avert  it. 

The  obstructed  state  of  the  breathing, 
if  allowed  to  continue  long,  would  lead  to 
a  far  more  serious  affection, — paralysis  of 
the  nervous  centre  concerned  in  the  re- 
spiratory movements.  Pulling  out  the 
tongue  would  then  of  course  have  no  good 
effect  of  itself,  but  it  should  be  done  to 
clear  the  way  for  artificial  respiration, 
which  is  the  means  to  be  essentially 
trusted  to  under  such  circumstances ; 
and  if  the  air  still  fail  to  enter  freely  into 
the  chest,  an  opening  ought  to  be  made 
without  delay  through  the  crico-thyroid 
membrane.  Cold  water  should  also  be 
occasionally  dashed  upon  the  face  and 
chest ;  and  if  a  galvanic  battery  happen 
to  be  in  readiness,  one  of  its  poles  may  be 
applied  over  the  spinous  processes  of  the 
upper  cervical  vertebrae,  and  the  other  to 
the  precordial  region,  with  the  object  of 
rousing  the  respiratory  and  cardiac  gan- 
glia. This,  however,  is  a  means  not  very 
likely  to  prove  beneficial,  and,  if  used  in 
too  intense  a  form,  it  may  do  harm  instead 
of  good.    [I  have  seen  life  saved  by  it. — P.  ] 

Preparatory  to  taking  chloroform  the 
patient  should  be  directed  to  omit  the  last 
meal  which  would  naturally  precede  it, 
as  any  food  in  the  stomach  is  almost  sure 
to  give  rise  to  troublesome  vomiting  dur- 
ing the  inhalation.  The  only  after-treat- 
ment necessary  is  to  allow  the  effects  of 
the  chloroform  to  pass  off  in  a  quiet  sleep ; 
and  the  only  bad  consequence  likely  to 
arise  is  a  tendency  to  sickness,  which 
sometimes  causes  annoyance  during  the 
first  twenty-four  hours  or  so. ' 

en  sensation  without  affecting  reflex  action, 
dexterously  managing  to  open  the  mouth 
and  operate  upon  it  while  the  muscles  of  the 
jaws  are  rigid. 

1  It  has  been  supposed  by  some  that  the 
use  of  chloroform  increases  the  risk  of  pyae- 
mia after  capital  operations  ;  but  experience 
has  now  abundantly  proved  the  groundless- 
ness of  this  apprehension.  To  take  a  single 
instance,  the  veins  of  the  pelvic  viscera  being 
perhaps  more  liable  than  any  others  to  origi- 
nate phlebitis  after  surgical  interference, 
lithotomy  would  be  much  more  fatal  now  than 
formerly,  were  there  any  foundation  in  fact 
for  the  notion.  The  reverse,  however,  ap- 
pears to  be  really  the  case.  Thus,  Mr.  Cadge, 
one  of  the  surgeons  of  the  Norfolk  aad  Nor- 
wich Hospital,  an  institution  long  celebrated 
for  the  successful  treatment  of  stone,  in  a  dis- 
trict abounding  in  calculous  disease,  informs 
me  that  the  mortality  after  lithotomy  has 
been  still  further  reduced  there  since  the  in- 
troduction of  chloroform.  (Recent  statistics 
of  lithotomy  at  the  Norfolk  and  Norwich 
Hospital  will  be  found  in  the  essay  on  Litho- 
tomy in  Vol.  II.) 


Chloroform  is  universally  applicable  in 
the  various  departments  of  surgery,  ex- 
cept in  some  few  cases  in  which  the 
assistance  of  the  patient  is  required,  and 
in  operations  involving  copious  hemor- 
rhage into  the  mouth.  Blood  may  trickle 
in  small  amount  into  the  pharynx  with- 
out risk  of  choking,  deglutition  being  car- 
ried on  unconsciously  during  anaesthesia  ; 
and  even  in  some  instances  when  the 
bleeding  is  more  serious,  as  in  removing 
portions  of  the  jaws,  pain  may  be  avoided 
to  a  great  extent  by  giving  the  chloro- 
form during  the  more  superficial  parts  of 
the  operation,  and  allowing  the  patient 
to  recover  partially  before  undertaking  its 
deeper  stages. 

The  main  conclusions  arrived  at  in  this 
article  may  be  expressed  in  a  few  words. 
It  appears  that  chloroform,  though  re- 
sembling many  other  valuable  means  of 
treatment,  in  being  deadly  when  mis- 
managed, is  free  from  danger  if  properly 
used  ;  the  following  being  the  rules  for  its 
safe  administration.  A  drachm  or  two 
of  the  liquid  having  been  sprinkled  upon 
the  middle  of  a  folded  towel,  hold  it  near 
the  face,  taking  care  that  free  space  is 
afforded  for  the  access  of  air  beneath  its 
edges,  till  the  eyelids  cease  to  move  when 
the  conjunctiva  is  touched  with  the  finger. 
Meanwhile  watch  the  breathing  carefully ; 
and  if  at  any  time  it  should  become  ob- 
structed or  strongly  stertorous,  suspend 
the  administration  and  draw  the  tip  of 
the  tongue  firmly  forwards  till  the  ten- 
dency to  obstruction  has  disappeared. 

These  simple  instructions  may  be  acted 
on  without  difficulty  by  any  intelligent 
medical  man.  The  notion  that  extensive 
experience  is  required  for  the  administra- 
tion of  chloroform  is  quite  erroneous,  and 
does  great  harm  b}>-  weakening  the  confi- 
dence of  the  profession  in  this  invaluable 
agent,  and  limiting  the  diffusion  of  its 
benefits. 

[One  danger  should  not  be  overlooked  in 
the  administration  of  any  anaesthetic, 
viz.,  the  plugging  of  the  larynx  by  mat- 
ters vomited  or  drawn  backward  from  the 
mouth.  Cases  are  upon  record  of  death 
thus  produced  by  artificial  teeth  (see  p.  543), 
by  the  cork  used  to  keep  the  jaws  apart  in 
giving  nitrous  oxide,  and  by  other  foreign 
matters.  Fischer,  of  Hannover,  reports  a 
case  in  which  a  patient  died  while  taking 
chloroform  for  an  amputation,  the  symp- 
toms being  those  of  suffocation.  At  the 
autopsy  a  piece  of  chewing-tobacco  was 
found  obstructing  the  rima  glottidis.  — P. '] 


The  nine  years  which  have  passed  since 
the  above  article  was  written  have  tended 
to  confirm  its  main  doctrines. 

[l  Schmidt's  Jahrb.,  1881,  No.  6,  from 
Deutsche  Zeitschr.  f.  Chir.,  1881.] 
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The  safety  of  chloroform  when  admin- 
istered according  to  the  rules  laid  down 
in  the  preceding  pages,  has  hitherto  been 
verified  without  exception  in  my  own 
personal  experience  ;  and  I  may  add  that 
Mr.  Syme,  though  he  continued  to  within 
the  last  two  years  in  the  full  activity  of 
his  career  as  an  operator,  never  lost  a 
patient  through  its  use,  either  in  public  or 
private  practice.  Further,  I  believe  I  am 
correct  in  stating  that  no  case  of  death 
from  chloroform  has  occurred  during 
these  nine  years,  in  the  operating  theatre 
of  either  the  Edinburgh  or  the  Glasgow 
Infirmary,  two  of  the  largest  surgical 
hospitals  in  Great  Britain.  Yet  in  both 
these  institutions  a  folded  towel,  on  which 
the  anaesthetic  liquid  is  poured,  unmeas- 
ured and  unstinted,  is  still  the  only  appa- 
ratus employed  in  the  administration : 
preliminary  examination  of  the  heart  is 
never  thought  of,  and  during  the  inhala- 
tion the  pulse  is  entirely  disregarded  ;  but 
vigilant  attention  is  kept  upon  the  respi- 
ration, and  in  case  of  its  obstruction^rm 
traction  upon  the  tongue  is  promptly  re- 
sorted to.  And  it  is  worthy  of  special 
notice  as  showing  that  the  success  is  due 
to  soundness  of  the  principles  acted  on, 
rather  than  to  any  particular  skill,  that  the 
giving  of  the  chloroform,  instead  of  being 
restricted  to  a  medical  man  appointed  for 
the  function,  as  is  elsewhere  often  thought 
essential,  is  entrusted  to  the  junior  offi- 
cers of  the  hospital.  In  Edinburgh,  each 
of  the  five  surgeons  has  two  "clerks,"  in- 
termediate in  position  between  the  house- 
surgeon  and  the  dressers.  They,  besides 
other  duties,  take  it  in  turn  to  administer 
the  anaesthetic  ;  and  if  I  had  to  be  placed 
under  its  influence,  I  would  rather  trust 
myself  to  one  of  these  young  gentlemen 
than  to  the  great  majority  of  u  qualified 
practitioners." 

The  appointment  of  a  special  chloro- 
form-giver to  a  hospital  is  not  only  entirely 
unnecessary,  but  has  the  great  disadvan- 
tage of  investing  the  administration  of 
chloroform  with  an  air  of  needless  mys- 
tery, and  withholding  from  the  students 
the  opportunity  of  being  trained  in  an 
important  duty,  which  any  one  of  them 
may  be  at  once  called  upon  to  discharge 
on  commencing  practice,  and  which, 
though  certainly  simple, -is  better  per- 
formed after  some  practical  initiation. 
I  well  remember  the  anxiety  I  felt  on  en- 
tering upon  office  as  Mr.  Syme's  house 
surgeon,  though  I  had  before  held  a  sim- 
ilar position  in  London,  lest  his  first  fatal 
case  should  occur  in  my  hands  ;  but  this 
feeling  soon  gave  place  to  perfect  confi- 
dence, more  especially  after  I  had  seen 
symptoms  which  would  before  have 
alarmed  me,  dispelled  at  once  by  traction 
on  the  tongue,  which  was  then  a  novelty 
to  me,  and  which  is,  I  fear,  even  yet  not 


duly  appreciated  by  the  profession  gen- 
erally. 

An  incident  which  occurred  during  my 
Glasgow  incumbency  illustrates  so  strikingly 
both  the  value  of  drawing  forward  the  tongue, 
and  the  relations  of  the  circulation  and  the 
respiration  to  chloroform,  that  it  seems  right 
to  place  it  on  record.  One  of  my  colleagues 
in  the  Infirmary  had  been  making  an  attempt 
to  reduce  a  dislocation  by  means  of  the  pul- 
leys, chloroform  having  been  given  very  fully 
by  the  house  surgeon,  who,  at  the  close  of  the 
performance,  removed  the  cloth  from  the  pa- 
tient's face,  and  proceeded  to  attend  to  other 
matters.  Happening  to  be  present,  and  ob- 
serving that  the  respiration  was  deeply  ster- 
torous, I  watched  it  carefully,  and  noticed 
that  it  passed  almost  immediately  into  the 
state  of  complete  obstruction,  though  still  ac- 
companied by  the  movements  of  the  thorax, 
the  face  meanwhile  becoming  markedly  livid. 
Unwilling  to  interfere,  and  seeing  the  carotid 
pulsation  conspicuous  in  the  neck,  I  waited  a 
while,  hoping  that  the  obstacle  to  the  breath- 
ing would  disappear  spontaneously.  But  in- 
stead of  this  I  soon  saw  to  my  horror  the 
lividity  give  place  to  what  I  knew  was  physi- 
ologically identical  with  post-mortem  pallor.  I 
now  rushed  forward,  and  drew  the  tongue  out 
firmly  with  the  artery  forceps  ;  air  at  once 
passed  into  the  chest,  and  the  man  was  rescued. 

This  case  seems  to  me  fraught  with  the 
deepest  instruction. 

There  can  be  no  doubt  that  the  patient 
was  on  the  very  verge  of  death ;  that  if 
the  laryngeal  obstruction  had  lasted  a 
very  short  time  longer,  the  respiratory 
and  cardiac  ganglia  would  have  failed  in 
their  functions.  Supposing  the  adminis- 
trator to  have  continued  the  chloroform 
with  his  attention  devoted  to  the  circula- 
tion, the  first  thing  that  would  have 
alarmed  him  would  have  been  the  failure 
of  the  pulse  at  the  wrist.  Ou  removing 
the  cloth  from  the  face,  he  would  have 
seen  the  deadly  pallor ;  and  ignorant  of 
the  asphyxial  lividity  which  had  pre- 
ceded, he  would  have  taken  it  as  positive 
evidence  of  primary  failure  of  the  heart ; 
a  verdict  in  which  the  whole  profession 
would  probably  have  supported  him, 
whether  valvular  disease  or  fatty  fibres 
could  or  could  not  be  discovered  on  post- 
mortem inspection.  The  case,  then,  reads 
us  another  striking  lesson  on  the  para- 
mount importance  of  taking  the  inspira- 
tion as  our  guide,  and  shows  how  readily, 
if  this  be  not  done,  a  death  due  to  the 
grossest  mismanagement  may  be  regarded 
as  the  inevitable  result  of  constitutional 
peculiarity. 

The  case  also  shows  the  necessity  of 
keeping  watch  for  a  while  after  the  ad- 
ministration has  been  discontinued.  The 
last  portions  of  the  vapor  inhaled  seem  to 
take  some  seconds  at  least  before  they 
produce  their  full  effects  on  the  nervous 
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centres  ;  and  the  patient  should  not  be 
left  till  he  has  been  seen  to  breathe  calmly 
and  freely  for  some  minutes  after  the  cloth 
has  been  removed. 

On  one  occasion  only,  so  far  as  I  remem- 
ber, have  I  seen  firm  traction. on  the  tongue 
fail  to  remove  laryngeal  obstruction.  In 
that  instance  the  chest  continued  to  heave, 
but  no  air  entered  or  escaped,  although 
the  tongue  was  well  drawn  out.  Happily, 
however,  the  desired  effect  was  instantly 
produced  by  slapping  the  face  with  a 
towel  dipped  in  cold  water,  while  the 
traction  on  the  tongue  was  maintained. 
This  fact  is  interesting,  not  only  as  a 
striking  illustration  of  the  value  of  the 
sudden  application  of  cold  under  such 
circumstances,  but  also  because  it  con- 
firms the  explanation  before  given  of 
the  modus  operandi  of  traction  on  the 
tongue,  viz.,  that  it  operates  not  mechan- 
ically, but  through  the  nervous  system. 
For  here  the  barrier  to  the  entrance  of 
air  into  the  chest  remained  in  spite  of  the 
clearing  away  of  any  obstacle  which  the 
tongue  might  be  supposed  to  present,  but 
that  barrier  was  at  once  removed  by  a 
means  which  could  not  act  in  any  other 
way  than  through  the  nerves. 

It  is  nevertheless  true  that  the  tongue 
does  frequently  fall  back  under  chloro- 
form, and.  so  occasion  a  mechanical  im- 
pediment to  respiration.  It  recedes,  no 
doubt,  inconsequence  of  relaxation  of  the 
lingual  muscles ;  and  accordingly  thick 
or  obstructed  breathing  depending  on  this 
cause  may  be  very  simply  cleared  by  pull- 
ing the  beard  or  a  fold  of  skin  below  the 
chin  so  as  to  draw  forward  the  lower  jaw, 
and  act  on  the  tongue  through  the  me- 
dium of  the  muscular  fibres  which  pass 
back  to  it  from  the  maxilla.  Turning  the 
patient's  face  well  round  to  one  side,  so 
as  to  cause  the  weight  of  the  relaxed 
organ  to  tell  laterally  rather  than  back- 
ward, is  another  way  in  which  a  need- 
less puncture  of  the  tongue  may  often  be 
avoided.  But  it  must  always  be  borne  in 
mind  that  neither  of  these  means  can  be 
expected  to  succeed  if  the  obstruction 
exists  in  the  larynx,  and  if  they  do  not  an- 
swer their  purpose,  not  a  moment  should 
be  lost  in  applying  the  artery-forceps. 

Whenever  it  is  necessary  to  draw  the 
tongue  forward,  it  is  of  course  equally 
needful  to  suspend  the  administration,  by 
taking  the  cloth  entirely  awa}r  from  the 
neighborhood  of  the  face.  To  act  other- 
wise would  be  to  pour  in  a  fatal  dose  after 
artificially  removing  the  natural  safe- 
guard against  its  entrance.  To  give  a 
caution  against  so  obvious  a  breach  of 
physiological  principle  may  seem  super- 
fluous, but  I  know  by  experience  that  it 
is  not  uncalled  for. 

I  have  admitted  in  the  foregoing  article 
that    idiosyncrasy  may  have    been    the 


cause  of  death  in  some  anomalous  cases 
which  have  been  put  on  record.  We  cer- 
tainly see  strange  varieties  in  the  effects 
produced  by  chloroform  both  on  the  cere- 
bral and  the  spinal  centres.  Some  per- 
sons when  inhaling  it  lie  from  first  to  last 
as  in  a  tranquil  slumber ;  some,  before 
they  succumb  to  its  narcotic  influence, 
struggle  with  great  violence,  without  ut- 
tering a  sound  ;  others  bawl  lustily,  while 
some  sing  sweetly,  and  others  again  are 
disposed  to  converse  quietly  though  incon- 
herently  with  those  around  them.  There 
are  also  remarkable  differences  in  the  re- 
lation of  sensation  to  consciousness  under 
chloroform.  As  a  general  rule  they  are 
affected  simultaneously,  but  we  now  and 
then  see  patients  insensible  to  the  pain  of 
an  operation,  though  perfectly  conscious 
of  all  that  is  passing.  Equally  various 
are  the  effects  upon  the  spinal  functions. 
The  absence  of  winking  when  the  eyeball 
is  touched  with  the  finger,  though  a  very 
good  general  guide  to  the  abolition  of 
reflex  action  in  the  body  generally,  is  by 
no  means  an  unvarying  indication.  In 
some  persons  that  particular  function  is 
abolished  earlier  or  later  than  usual. 
Relaxation  of  the  sphincters  of  the  bowel 
and  bladder  is  a  result  of  chloroform  hap- 
pily only  occasionally  met  with,  arid  vari- 
ous other  instances  of  exceptional  phe- 
nomena might  be  mentioned.  Another 
example  of  peculiarity,  more  closely  bear- 
ing upon  the  question  of  death  from  chlo- 
roform, has  come  under  my  observation 
in  two  instances  during  the  last  nine 
years,  viz.,  cessation  of  the  movements 
of  the  thorax,  or  in  other  words  suspen- 
sion of  the  function  of  the  respiratory 
ganglia,  without  any  preliminary  laryn- 
geal obstruction ;  although  there  was 
not,  so  far  as  I  could  judge,  anything 
unusual  in  the  mode  of  administration. 
In  both  cases  natural  breathing  soon  re- 
turned under  artificial  respiration  main- 
tained by  intermitted  pressure  on  the 
false  ribs,  while  the  tongue  was  drawn 
forward,  accompanied  by  occasional  slap- 
ping of  the  face  and  chest  with  a  cold  wet 
towel.  But  the  condition  was  sufficiently 
alarming  while  it  lasted.  The  patients 
were  both  elderly,  feeble  subjects  :  and  I 
may  remark  that  if  I  ever  give  chloroform 
with  any  degree  of  apprehension,  it  is  to 
the  aged  and  infirm. 

Another  closely  allied  instance  of.  idiosyn- 
crasy once  presented  itself  in  my  practice.  I 
had  removed  under  chloroform  a  small  epi- 
thelial cancer  from  the  eyebrow  of  a  feeble 
old  woman,  nothing  unusual  having  occurred, 
when  I  noticed  that  the  breathing  assumed  a 
peculiar  sighing  character,  and  the  intervals 
between  the  sighs  became  greater  and  greater 
till  I  began  to  fear  their  entire  cessation. 
However,  normal  respiration  returned,  and 
in  the  course  of  a  few  minutes  she  got  up  and 
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sat  in  a  chair  beside  the  fire.  But  she  had 
not  been  there  long  before  the  same  strange 
slow  breathing  came  on  again,  as  if  she  would 
sigh  her  life  away  ;  and  I  believe  that  if  I 
had  not  had  her  put  back  promptly  to  bed, 
she  would  actually  have  died.  Here  a  feeble 
frame  was  further  weakened  by  the  potent 
narcotic,  and  it  happened  that  the  effect  told 
especially  upon  the  respiratory  function,  with 
the  peculiarity  that  it  was  manifested  not 
during  the  administration  of  the  chloroform 
but  subsequently. 

With  these  examples  before  us  of  devia- 
tions from  the  usual  order  in  which  the 
various  functions  of  the  nervous  system 
are  effected  by  chloroform,  no  one  can  say 
it  is  impossible  that  here  and  there  an 
individual  may  be  found  so  constituted 
that,  without  any  undue  proportion  of  the 
narcotic  vapor  to  the  air  inhaled,  the  car- 
diac ganglia  may  fail  before  the  respira- 
tion is  interfered  with.  But  while  freely 
admitting  that  such  a  thing  is  possible,  I 
must  repeat  my  firm  conviction  that  this 
kind  of  idiosyncrasy  is  certainly  "  s»<rare 
that  it  may  practically  be  left  out  of  con- 
sideration altogether. " 

The  danger  of  chloroform  may  be  com- 
pared, not  inaptly,  to  that  of  railway 
travelling.  In  both  cases  the  risk  incurred 
by  any  individual  is  so  small  that  it  does 
not  enter  seriously  into  our  calculations. 
And  just  as  railway  accidents  are  gene- 
rally occasioned  by  culpable  mismanage- 
ment, so  death  from  chloroform  is  almost 
invariably  due  to  faulty  administration. 

[In  certainty  of  effect,  in  celerity  of  ac- 
tion, in  facility  of  administration  and 
management,  and  in  pleasantness  to  the 
patient,  chloroform  still  remains  the  king 
of  anaesthetics.  Yet  a  very  great  change 
in  its  relative  position  to  ether  has  taken 
place  during  the  decade  which  has  elapsed 
since  the  publication  of  the  second  edition 
of  this  work.  The  current  of  professional 
opinion  has  been  setting  strongly  against 
chloroform  and  in  favor  of  ether,  despite 
the  great  practical  disadvantages  of  the 
latter,  such  as  unpleasantness  to  the  pa- 
tient, difficulty  of  administration,  and  the 
disturbed  and  unreliable  character  of  its 
anaesthetic  sleep.  In  many  large  public 
institutions  and  cities,  and  throughout 
large  sections  of  this  country,  chloroform 
has  been  entirely  abandoned,  and  ether 
substituted  for  it. 

One  influence,  and  one  only,  has  pro- 
duced this  change  :  an  increased  convic- 
tion of  the  danger  attending  the  use  of 
chloroform.  Deaths  under  its  influence 
have  multiplied  until  the  profession  has 
been  forced  to  consider  them  ;  journals 
and  men  of  high  standing  have  repeatedly 
called  attention  to  the  frequency  of  their 
occurrence  ;  finally,  the  text-books  of  ma- 
teria medica  have  embodied  in  their  teach- 
ings the  general  conviction  of  the  profes- 


sion that  there  is  danger  attending  the 
use  of  chloroform  which  no  foresight  can 
discern,  no  precaution  avoid,  and  no  skill 
avert ;  nor  do  they  hesitate  to  draw  the 
legitimate  inference  that  a  resort  to  this 
agent,  when  a  safer  one  is  available,  is 
therefore  unjustifiable,  if  not  criminal.1 

It  may  seem  to  follow  from  these  state- 
ments that  there  remains  nothing  further 
to  do  but  to  record  sentence  of  banishment 
against  chloroform,  and  to  close  the  article. 
Chloroform,  however,  will  still  be  used  in 
surgery.  The  exigencies  of  military  life 
will  not  allow  its  bulkier  rival  to  displace 
it  from  army  practice.  The.  inflamma- 
bility of  the  vapor  of  ether  will  not  permit 
its  use  for  operations  by  artificial  light, 
and  there  are  some  surgical  procedures  in 
regard  to  which  it  still  remains  an  open 
question  whether  the  good  of  the  patient 
is  not  best  promoted  by  the  use  of  the 
stronger  agent,  even  with  some  additional 
risk.  Moreover,  chloroform  still  has 
friends,  warm  and  enthusiastic  friends ; 
they  are  not  mere  theorists,  but  men  of 
very  large  experience  in  actual  practice, 
whose  convictions,  derived  from  actual 
observation,  deserve  consideration  and 
command  respect.  They  claim  that  a 
large  percentage  of  the  accidents  from 
chloroform  have  been  the  result  of  im- 
proper or  careless  administration  ;  that 
the  actual  risk  of  chloroform  is  so  small 
that  it  is  counterbalanced  by  its  great 
practical  advantages  ;  that  the  relative 
danger  from  the  two  agents  has  never  been 
determined  ;  and  that,  since  with  the  in- 
creased frequency  of  use  of  ether,  deaths 
from  its  use  are  multiplying,  it  is  by  no 
means  certain  that  the  one  agent  is  so  very 
far  safer  than  the  other.  That  these  men 
are  as  honest,  as  conscientious,  and  as 
fully  impressed  with  the  responsibility  of 
their  decision,  as  are  the  friends  of  ether, 
cannot  be  denied. 

Many  reasons  exist,  therefore,  for  de- 
voting to  chloroform  careful  study,  and  for 
presenting  such  advances  of  knowledge  as 
may  have  been  made  during  the  past  ten 
years.  Especially  should  everything  re- 
lating to  death  from  this  agent  receive 
earnest  consideration,  because  widely  di- 
vergent views  are  held  as  to  the  mode  in 
which  it  takes  place,  and  because  much 
yet  remains  uncertain  and  unknown  in 
regard  to  it.  Whatever  conclusions  may 
be  reached  from  such  a  study,  lessons  of 
great  practical  value  cannot  but  result. 

No  more  statistics  exist  now  than  at 
the  beginning  of  the  decade,  upon  which 
to  base  a  numerical  statement  of  the  ac- 
tual amount  of  danger  from  the  adminis- 

['  Materia  Medica,  by  Roberts  Bartholow, 
New  York,  1878;  Therapeutics,  by  H.  C. 
Wood,  Jr.,  Phila.,  1874;  National  Dispensa- 
tory, Stille"  and  Maisch,  Thila.,  1879.] 
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tration  of  chloroform.  While  pages  might 
be  lilled  with  general  estimates,  the  only 
reliable  figures  are  still  those  made  up  by 
B.  W.  Bichardson  from  examination  of 
English  hospitals.1  These  are  especially 
valuable  because  the  administrations  were 
to  patients  of  both  sexes,  of  all  ages  and 
conditions,  and  always  made  by  qualified 
medical  men, and  because  all  doubtful  cases 
were  excluded.  Moreover,  both  adminis- 
tration and  death  were  subject  of  record. 
The  books  of  sixteen  hospitals,  from  1848 
to  18G9,  give  35,162  administrations,  with 
eleven  deaths ;  one  in  3196.  It  may  be  sup- 
posed that  the  records  of  our  late  Avar  would 
furnish  accurate  information,  but,  unfor- 
tunately, this  is  not  the  case.  The  state- 
ment of  80,000  administrations  of  chloro- 
form, ether,  and  mixtures  of  the  two,  is 
but  an  estimate.2  The  deaths,  however, 
are  given  as  matter  of  record,  and  number 
seven,  of  which  six  were  clearly  and  un- 
disputably  caused  by  chloroform.  It  could 
scarcely  be  expected  that  records  of  the 
Confederate  armies  exist.  In  their  ab- 
sence, the  following,  from  a  gentleman  in 
high  official  position,  cannot  but  prove  of 
interest :  "  In  the  administration  of  chlo- 
roform, which  was  the  only  anaesthetic 
resorted  to,  by  a  general  order  from  the 
Bureau,  surgeons  were  directed  to  precede 
its  use  with  stimulants  ;  and,' although  it 
was  the  universal  practice,  both  in  the 
field  and  in  the  hospitals  to  employ  this 
agent,  I  have  not  been  able  to  find  that  a 
single  case  of  death  from  its  use  was  ever 
reported."3 

The  army  records  of  foreign  countries 
are  not  accessible,  but  it  is  stated  that  in 
the  statistics  published  by  the  French 
Minister  of  War,  no  death  from  chloro- 
form, the  anaesthetic  used  in  the  army,  is 
recorded  from  1864  to  1875. 4 

The  difficulties  in  the  way  of  reaching 
correct  conclusions  as  to  chloroform 
deaths  are  neither  few  nor  light.  '  Of  the 
375  cases5  many  furnish  no  information. 
There  must  be  eliminated,  injustice,  all 
those  in  which  the  agent  was  given  by  an 
unqualified  person,  all  the  cases  of  self- 
administration,  and  all  those  in  which  a 
severe  surgical  operation  or  considerable 
loss  of  blood  might  have  powerfully  aided 

['  Medical  Times  and  Gaz.,  1870.] 

[2  Circular  No.  6,  Surgeon-General's  Office, 
18155,  p.  87.  Direct  information  from  the  de- 
partment is  to  the  effect  that  up  to  this  time 
no  statistics  have  been  compiled.] 

[3  From  an  address  by  H.  Y.  Garnett,  M.D., 
of  Washington,  on  the  Medical  Department 
of  the  Confederate  Government,  and  some 
advances  made  by  Confederate  surgeons.] 

[4  M.  Perrin,  Congres  Medical  Interna- 
tional, Bruxelles,  1875.] 

[5  Anaesthetic  Manual,  by  Dr.  L.  Turnbull, 
Phila.,  1879.] 
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in  causing  the  fatal  result.  To  no  single 
individual  surgeon  have  fatal  cases  enough 
occurred  to  permit  a  comparison,  and 
whenever  a  death  does  occur  the  circum- 
stances are  in  the  highest  degree  unfavor- 
able for  close  observation  and  clear  record, 
so  that  the  well-observed  cases  useful  for 
study  are  but  a  small  proportion  of  the 
whole  number.  There  is,  moreover,  a 
logical  difficulty  prominent  throughout 
anaesthetic  literature.  It  is  the  constant 
and  very  natural  tendency  to  decide  all 
questions  from  personal  experience.  The 
amount  of  danger,  the  manner  of  death, 
modes  of  administration,  measures  of 
precaution  and  of  resuscitation,  in  regard 
to  both  chloroform  and  ether,  are  decided 
over  and  over  again  from  the  experience 
of  the  individual,  or  from  the  records  of 
a  single  institution.  Yet  upon  no  surgi- 
cal subject  is  a  collection  and  comparison 
of  all  the  facts,  and  a  survey  of  the  whole 
field  more  necessary  than  here.  He  who 
bases  a  belief  in  the  absolute  safety  of 
chloroform  upon  five  or  ten  thousand  ad- 
ministrations without  accident,  which  he 
has  witnessed,  is  not  willing  to  receive 
one  death  in  525  administrations  as  the 
rate  of  its  mortality.  Yet  this  is  the 
record  of  one  hospital  as  given  by  Bich- 
ardson, and  if  one  experience  will  serve 
for  a  decision,  so  ought  the  other.  But 
there  are  wider  variations  than  this. 
Thus,  in  France,  with  40,000,000  inhabi- 
tants, there  were  nineteen  deaths  in  ten 
years,  while  in  England,  with  35^000,000 
inhabitants,  there  were  seventeen  deaths 
in  eighteen  months. l  With  a  full  allow- 
ance for  deaths  not  reported  in  the  former 
county,  the  difference  is  still  enormous. 
The  experience  of  any  single  individual, 
or  of  any  one  institution,  or  even  coun- 
try, is  not,  therefore,  sufficient  as  a  basis 
of  decision  upon  many  questions  in  regard 
to  anaesthetics. 

A  careful  examination  of  those  fatal 
cases  which  have  been  fully  and  accurately 
reported  reveals  several  well-marked  and 
distinct  modes  of  death. 

First,  there  is  a  death  by  obstructed  re- 
spiration, as  described  in  the  text  (p.  527). 
The  chloroform  being  pushed,  respiration 
becomes  more  and  more  deeply  stertorous, 
and  the  well-known  symptoms  of  asphyxia 
are  shown  in  the  countenance.  Paralysis 
of  the  tongue  is  an  accident  which  may 
suddenly  occur  under  these  circumstances; 
falling  backwards  it  obstructs  the  en- 
trance of  air,  and  more  or  less  produces  or 
complicates  this  condition. 

From  great  danger,  thus  induced, 
many  patients  have  been  rescued.  That 
death  has  been  many  times  caused  in  this 
way  is  very  doubtful,  at  least  in  times 
more  recent  than  the  early  days  of  anaes- 

['  M.  Perrin,  Congres  Int.,  Bruxelles,  1875.] 
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thesia.  The  warning  is  distinct,  the 
danger  apparent,  and  a  death  in  this  way 
could  only  result  from  gross  inattention 
or  palpable  maladministration. 

Second,  a  death  with  like  symptoms  to 
the  above,  may  occur  before  the  patient  is 
fully  under  the  influence  of  the  chloro- 
form, and  is  therefore  certainly  not  caused 
by  an  "overdose."  The  period  of  ex- 
citement which  comes  between  total  loss 
of  consciousness  and  complete  anaesthesia, 
is  in  some  patients,  especially  muscular 
a  nd  robust  subjects,  most  strongly  marked, 
and  causes  extreme  interference  with  the 
respiratory  process.  To  the  mental  ex- 
citement, sometimes  exhibited  and  mani- 
fested by  loud  exclamations,  shouting  or 
singing,  are  added  irregular  muscular  con- 
tractions, struggling,  efforts  to  get  up,  ri- 
gidity of  extremities,  or  of  the  whole  body; 
and  there  may  be  opisthotonos  or  even 
general  convulsions.  During  this  period 
the  muscles  of  respiration  are  the  subject 
of  tetanic  spasm,  and  breathing  is  some- 
times suspended  for  a  considerable  period. 
During  this  period  death  has  very  fre- 
quently suddenly  occurred.  The  circum- 
stances are  not  favorable  to  a  careful  ob- 
servation of  the  pulse  ;  yet  in  many  re- 
ports it  is  distinctly  stated  to  have  been 
felt  beating  after  respiration  had  ceased, 
and  these  cases,  as  well  as  the  class  preced- 
ing, may  be  termed  death  by  asphyxia, 
indicating  that  death  commenced  with  the 
respiratory  process.  Whatever  terms  may 
be  used,  there  is  sufficient  evidence  of  the 
great  danger  attending  this  particular 
period  of  the  process  of  anaesthesia.  Death 
occurred  at  this  period  and  in  the  manner 
described,  seven  times  in  forty  well-ob- 
served cases.1  Convulsions  indicate  es- 
pecial danger  ;  in  twenty-eight  cases  they 
immediately  preceded  death,  being  seven- 
teen times  spasmodic  and  eleven  times 
tetanic  in  character.2 

Third,  death  occurs  through  respiration, 
but  in  an  entirely  different  manner.  The 
nervous  centre  presiding  over  the  function 
is  now  evidently  affected.  All  at  once 
the  process  becomes  irregular  and  extreme- 
ly feeble,  or  the  paralysis  is  complete  and 
the  patient  suddenly  ceases  to  breathe, 
the  heart  continuing  its  action  until  death 
overtakes  that  organ  also.  In  one  case 
the  cardiac  sounds  were  heard  for  ten 
minutes  after  cessation  of  the  respiration. 
This  mode  of  death  is  recognized  in  the 
text  as  an  exceptional  peculiarity  of  the 
action  of  chloroform.  In  two  cases  there 
was  observed  "suspension  of  the  function 
of  the  respiratory  ganglia,  without  any 


['  Kappeler,  "Well-marked  cases,  London 
Lancet,  Jan.  17,  May  16,  1874 ;  Snow,  Case 
33,  p.  170.] 

[2  Lallemand  and  Perrin,  Trait6  d'Anaes- 
tJaesie  ChirurgiLeale,,  Paris,  1863,  p.  411.] 


preliminary  laryngeal  obstruction,"  and 
without  "anything  unusual  in  the  mode 
of  administration." 

Of  Kappeler's  forty  well-observed  cases, 
death  took  place  in  this  manner  ten  times, 
or  in  twenty-five  per  cent.  These  may 
be  called  deaths  by  respiratory  paralysis.1 

Fourth,  sudden  death  under  chloroform 
takes  place  also,  and  with  somewhat 
greater  proportionate  frequency,  through 
the  organs  of  circulation.  The  pulse 
begins  to  fail,  flutters  and  disappears, 
and  the  patient  is  all  at  once  in  a  most 
precarious  condition  ;  or  the  heart  sud- 
denly stops  beating,  and  he  is  dead. 
This  may  occur  without  the  slightest 
warning.  The  surgeon's  attention  is  at- 
tracted by  the  cessation  of  bleeding  from 
the  wound,  he  looks  up  and  sees  the  pa- 
tient's head  drooped,  his  face  fallen,  the 
countenance  pallid,  the  pupils  dilated,  and 
finds  that  death  has  taken  place.  Respi- 
ration has  continued  feebly  in  a  few  cases 
for  a  brief  period,  but  it  generally  ceases 
simultaneously  with  the  heart's  action. 

This  form  of  death  has  been  called 
sideration  and  syncope ;  it  is  death  by 
cardiac  paralysis,  and  the  records  contain 
an  abundance  of  examples.  Indeed,  so 
frequently  have  the  above  symptoms  been 
presented  that  this  form  of  death  has 
been  taken  as  the  type,  and  the  respira- 
tory form  has  been  overshadowed  and 
lost  sight  of. 

Death  by  sudden  cessation  of  cardiac 
action  has  been  believed  to  result  from  a 
direct  depressing  influence  of  chloroform 
on  the  muscular  structure  of  the  heart. 
This  view  obtains  some  support  from  the 
effect  of  the  vapor  when  blown  on  the 
exposed  heart  of  an  animal,  but  the  ex- 
treme rapidity  with  which  the  fatal  event 
takes  place,  and  the  general  uselessness 
of  all  measures  of  resuscitation,  point  to 
the  nervous  system  as  the  origin.  This 
is  the  opinion  of  some  of  the  best  authori- 
ties. Koch  holds  the  alleged  action  on 
the  cardiac  muscle  as  highly  improbable, 
but  says  "it  may  justly  be  maintained 
that  the  chloroform,  immediately  after 
its  reception  into  the  circulating  fluid, 
effects  a  paralysis  of  the  musculo-motor 
cardiac  ganglia."2  Kappeler  says  that  a 
direct  action  on  the  heart  yet  requires 
proof,  while  "  a  sooner  or  later  appearing 
paralysis  of  the  cardiac  and  respiratory 
motor  centres  in  the  medulla  oblongata 
may    be     with     certainty     assumed."3 

['  Cases  Nos.  36,  83,  86  of  Kappeler's  table  ; 
No.  34  of  Snow's  collection.  In  all  it  is  dis- 
tinctly stated  that  the  heart  was  beating  after 
respiration  ceased.] 

[2  Ueher  das  Chloroform,  von  Dr.  "Wilhelm 
Koch,  Klinische  Vortrage,  No.  80 ;  Chirur- 
gie,  No.  26.] 

[3  Page  120.] 
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Richardson  says:  "Let  us  bear  in  our 
minds  the  truth  that  chloroform,  when  it 
kills,  kills  not  necessarily  hy  its  action  on 
the  muscular  structure  of  the  heart,  but 
by  its  influence  on  the  nervous  mechanism 
of  the  heart."1  It  is  then  by  a  sudden 
profound  impression,  the  nature  of  which 
is  not  yet  known,  upon  the  cardiac  and 
respiratory  nervous  centres,  singly  or 
together,  that  chloroform  exerts  its  deadly 
influence. 

The  most  important  practical  fact  con- 
nected with  this  cardiac  death  is  that  it 
may  be  brought  about  by  the  interfer- 
ence of  the  surgeon  or  the  action  of  the 
administrator.  The  former  has  been 
shown  in  clinical  experience  by  the 
fatal  event  following  instantly  upon 
the  first  painful  impression.  The  fre- 
quency with  which  this  has  occurred 
when  the  impression  has  been  particu- 
larly sharp  and  sudden,  as  in  tooth-draw- 
ing, has  been  matter  of  frequent  com- 
ment. In  these  cases  the  heart  is  affected 
by  reflex,  not  by  direct,  influence.  At- 
tention was  first  directed  to  a  marked 
influence  of  the  surgeon's  knife  on  the 
pulse  by  Mr.  Bickersteth.  The  subject 
Avas  next  taken  up  by  Vigaroux  and  car- 
ried by  him  to  extremes,  as  he  maintained 
that  such  reflex  actions  might,  take  place 
even  in  deep  anaesthesia.  Snow  investi- 
gated the  doctrine  and  rejected  it,  then 
Lallemand  and  Perrin  made  it  the  subject 
of  special  study,  and  satisfied  themselves 
of  its  truth.  They  observed  that  painful 
impressions,  even  such  as  passing  a  suture 
needle  in  a  state  of  partial  anaesthesia, 
did  produce  a  marked  effect  upon  the 
pulse.  Richardson's  testimony  is  very 
strong  and  seems  to  sustain  Vigaroux. 
Even  in  deep  anaesthesia,  during  ovari- 
otomy, he  noticed  that  when  the  operator 
first  puts  his  hand  into  the  peritoneum, 
or  when  he  uses  the  sponge  to  clear  out 
the  abdominal  cavity,  there  is  an  alteration 
in  the  beat  of  the  heart,  a  quickness  of 
beat  with  feebleness,  and  even  'with  in- 
termittency. "  During  forced  bending  of 
a  knee-joint,  "with  each  act  of  the  ope- 
rator the  pulse  stopped  for  the  moment 
as  if  it  had  been  mechanically  arrested, 
and  then  after  a  pause  recommenced  its 
beat."2  This  was  observed  three  times. 
No  better  example  of  death  resulting  in 
this  manner  can  be  found  than  that  re- 
lated in  the  text  (p.  527),  and  no  one  who 
has  examined  the  evidence  can  fail  to  agree 
with  the  opinion  there  expressed,  that  if 
the  anaesthetic  "had  been  pushed  to  the 
usual  degree  the  fatal  occurrence  would 
have  been  averted." 

Case. — Adult  female  ;  no  organic  disease  ; 
had  taken  ether  for  dental  purposes  before  ; 


[»  Med.  Times  and  Gaz.,  July  23,  1870.] 
[2  Med.  Times  and  Gaz.,  July  23,  1870.] 


position,  recumbent  before  an  open  window. 
"  She  never  lost  consciousness,  but  would 
indicate  by  a  wave  of  the  hand  that  she  was 
ready.  This  she  did  until  the  last  of  three 
fangs  had  been  removed,  when,  quick  as 
thought,  a  deathly  pallor  came  over  her  coun- 
tenance.    She  died  without  a  struggle."1 

It  must  be  conceded  that  by  this  man- 
ner of  death  can  best  be  explained  that 
preponderance  of  fatal  cases  when  chlo- 
roform is  administered  for  minor  opera- 
tions, which  is  so  marked  a  feature  of  .the 
record,  the  proportion  being  as  high  as 
forty  per  cent.2 

In  the  other  mode  of  death  by  reflex 
action  the  administrator  is  the  active 
agent,  the  impression  being  the  sudden 
and  powerful  influence  of  concentrated 
chloroform  vapor  upon  the  nasal  and  up- 
per air-passages,  or  upon  the  lungs,  caus- 
ing immediate  cessation  of  the  heart's 
action,  or  of  the  respiratory  movements. 
Rutherford  showed  that  not  only  chloro- 
form, but  any  irritating  vapor,  as  ammo- 
nia, brought  suddenly  to  the  nose  of  a 
rabbit,  caused  a  "  cessation  of  respiration 
often  for  thirty  or  forty  seconds.  Within 
three  seconds  after  the  cessation  of  res- 
piration, the  heart  comes  almost  to  a 
stand-still,  and  continues  to  beat  very 
slowly  until  respiration  is  re-estab- 
lished."3 The  Chloroform  Committee  of 
the  Royal  Medico-Chi'rurgical  Society 
called  attention  to  the  suddenness  of 
death  of  animals  at  an  early  period  of  the 
administration,  when  the  air  was  charged 
with  a  large  percentage  of  vapor.  Holm- 
gren published  his  investigations  in  1867, 
and  they  were  verified  by  Koch,  showing 
that  the  sudden  inhalation  of  concentrated 
vapor  caused  a  cessation  of  breathing  for 
sixty  seconds,  with  diminution  of  the 
heart's  contractions,  a  condition  from 
which  the  animals  were  rescued  with  dif- 
ficulty. The  same  effect  was  shown  by 
Holmgren  to  follow  even  when  the  ani- 
mal breathed  pure  air  through  a  canula 
introduced  into  the  trachea,  and  Knoll, 
by  introducing  the  vapor  through  a 
canula  and  leaving  the  upper  air-pas- 
sages unaffected,  likewise  caused  sudden 
death.4    The  case  of  the  donkey  in  the 

['  From  a  paper  by  W.  W.  Dawson,  Cincin- 
nati Lancet  and  Observer,  Jan.,  1871.  Ad- 
ditional examples,  Case  36,  Snow's  collection, 
Boston  Med.  and  Surg.  Journ.,  May  19, 1864  ; 
Edin.  Med.  Journ.,  Jan.  1866  ;  British  Med. 
Journ.,  vol.  I,  1878.  In  the  latter  the  pa- 
tient died  instantly  upon  division  of  a  fistula 
in  ano.] 

[2  Sansom  on  Chloroform,  London,  1865, 
p.  69.] 

[3  Quoted  by  Richardson  from  Journ.  of 
An  at.  and  Phys  ,  May,  1869.] 

[4  Koch,  Klinische  Vortrage,  p.  584.  Kap- 
peler.  ] 
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text  (p.  528),  seems  an  instance  of  this. 
In  experiments,  the  results  upon  the 
heart  and  respiration  failed  to  follow  if 
the  vagi  had  been  previously  divided. 
Finally,  the  testimony  of  the  present 
Anaesthetic  Committee  of  the  British 
Medical  Association1  is  to  the  same  effect. 
"  When  the  animal  is  not  fully  under 
chloroform,  any  fresh  administration 
causes  most  remarkable  variations  in 
blood-pressure,  with  retardation  of  the 
heart's  contractions.  There  is  frequently 
a  sudden  dip  in  the  pressure  to  the  ex- 
tent of  forty  millimetres  out  of  a  total  of 
one  hundred  and  ten.  This  occurrence 
followed  so  uniformly,  in  certain  stages 
of  chloroform  narcosis,  on  every  approxi- 
mation of  a  sponge  containing  the  agent, 
even  for  a  few  seconds,  to  the  animal's 
muzzle,  that  it  was  regarded  as  probably 
reflex. " 

By  this  explanation  of  death  some  of 
the  knottiest  points  connected  with  the 
subject  are  cleared  up.  It  will  explain, 
and  no  other  theory  will  satisfactorily  do 
so,  why  a  patient  may  die  under  chloro- 
form who  has  taken  it  safely  many  times 
before  ;  how  but  a  very  small  quantity 
may  cause  death,  and  how  death  may 
take  place  at  a  very  early  period  of  -the 
administration,  after,  perhaps,  but  a  few 
inspirations.  Of  Snow's  fifty  cases,  nine 
died  within  a  minute  after  commencing 
to  inhale,  and  four  of  these  within  a  few 
seconds.  Kappeler  recognizes  these  cases 
as  brought  about  "by  reflex  action 
through  the  vagus  and  trifacial  nerves, 
causing  cessation  of  the  respiratory  and 
cardiac  movements,"  and  Richardson 
says  that  u  these  patients  have  died  from 
the  direct  action  of  the  vapor  on  the 
nervous  periphery  of  the  breathing  sur- 
face."2 

Abundant  clinical  experience  exists  to 


P  Consisting  of  Joseph  Coats,  M.D.,  Pa- 
thologist, Glasgow,  Wm.  Ramsay,  Ph.D., 
Prof,  of  Chemistry,  and  John  G.  McKendrick, 
Prof,  of  Physiology.  Report  in  Brit.  Med. 
Journal,  1879.] 

[2  Med.  Times  and  Gaz.,  May  28, 1870.  No 
recognition  of  this  mode  of  death  has  been 
found  abroad  previous  to  this  date.  In  this 
country  it  was  first  mentioned  by  Dr.  Henry 
J.  Bigelow,  of  Boston,  as  early  as  1848,  in  a 
paper  on  "  Anaesthetic  Agents"  in  vol.  i.,  of 
the  Transactions  of  the  American  Medical 
Association,  p.  213  ;  and  again  by  Brown-Se- 
quard,  in  his  "Lectures  on  the  Pathology 
and  Physiology  of  the  Central  Nervous  Sys- 
tem." The  writer  was  convinced  of  the 
truth  and  importance  of  the  doctrine  from 
the  overpowering  effects  of  single  inspirations 
sometimes- experienced  during  self-adminis- 
tration, and  he  taught  it  in  1861,  and  urged 
it  upon  the  attention  of  the  profession  in 
1867,  Am.  Journ.  Med.  Sci.,  Jan.  and  Oct.] 


supplement    theory   and    experiment   on 
animals : — 

Case. — Adult  female  ;  healthy.  "  Complete 
insensibility  was  not  produced  at  the  first 
trial ;  more  chloroform  was  placed  on  the 
handkerchief,  and  she  drew  a  full,  inspiration. 
Her  countenance  immediately  became  pallid, 
her  features  altered.  She  died  as  if  struck 
by  lightning.1 

Of  a  collection  of  133  fatal  cases,  six- 
teen appeared  to  die  in  this  way ;  in 
eight  of  them  death  followed  immediately 
upon  the  addition  of  a  fresh  sxipply  of  chlo- 
roform to  the  towel  or  other  apparatus.2 

A  multitude  of  instances  of  narrow  es- 
cape could  be  given,  in  which  the  dan- 
gerous symptoms  were  produced  in  this 
way.     These  may  serve  as  examples  :— 

Case. — Female,  32  years  old,  healthy, 
vigorous,  in  the  sitting  position.  From  the 
full  and  deep  inspiration  of  three  drops,  the  pa- 
tient dropped  as  suddenly  as  if  smitten  by 
lightning.    Rescued  by  artificial  respiration. 

Case. — Female  ;  proposed  operation,  removal 
of  mammary  gland.  "  She  sank  at  the  first 
inspiration  and  came  very  near  losing  her 
life.  It  was  over  four  hours  before  I  consid- 
ered her  free  from  danger.  She  had  a  series 
of  depressions,  one  following  the  other,  until 
she  finally  came  around  by  the  aid  of  brandy, 
ammonia,  etc."3 

If  apology  be  necessary  for  the  amount 
of  attention  devoted  to  these  two  classes 
of  deaths,  it  may  be  found  in  the  fact  that 
recognition  of  them  renders  an  avoidance 
of  them  possible.  The  valuable  practical 
lessons  are,  that  in  a  state  of  partial  an- 
aesthesia the  patient  is  exposed  to  pecu- 
liar danger,  and  that  dilute  vapor  is 
essential  to  safety,  forced  and  rapid  chlo- 
roformization  being  especially  danger- 
ous.4 


['  Snow,  Case  11,  p.  142.] 

[2  Am.  Journ.  Med.  Sci.,  Jan.,  1867,  p.  178  ; 
Oct.,  1867,  p.  329  ;  or  Lallemand  and  Perrin's 
list  in  Traite  d'Ansps.  Chir.,  cases  11,  12,  16, 
18,  26,  35,  40,  47,  66.] 

[3  Communicated  to  the  writer,  the  first  hy 
an  eminent  surgeon  of  Ohio,  the  second  by 
one  of  Alabama.] 

[4  Confirmation  of  the  views  here  presented 
in  regard  to  death  by  reflex  action  is  given  in 
an  article  recently  come  to  notice,  read  before 
the  Academy  of  Science  of  Paris  by  M.  Vul- 
pian,  ''  L'action  qu'  exercent  les  anesthesiques 
(ether  sulfurique, chloroform,  chloral  hydrate) 
sur  les  centres  respiratoires  et  sur  les  gan- 
glions cardiaques,"  Comptes  Rendus,  Jan.— 
Jnne,  1878,  p.  1303.  The  article  is  too  long  to 
present  in  full,  and  only  some  points,  too  im- 
portant to  be  omitted,  are  selected  and  itali- 
cized. 

Beginning  by  stating  that  Weber  has 
shown  that  after  division  of  the  pneumogas- 
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Mo  consideration  of  the  effect  of  chlo- 
roform in  causing  death  can  be  complete 
without  including  those  cases  in  which 
the  clanger  is  only  manifested  after  the 
administration  has  ceased  for  a  consider- 
able period.  Such  cases  there  are,  and 
thus  far  they  defy  all  rational  explanation. 
To  impute  them  to  a  continued  absorp- 
tion of  the  vapor  from  the  "residual" 
or  "supplemental  air"  in  the  lungs,  and 
thus  to  an  "overdose,"  will  not  bear  ex- 
amination. The  residual  and  supplemen- 
tal air  of  respiration  bears  to  the  "tidal 
current"  the  proportion  of  5  or  7  to  1 ; 
the  aggregate  of  the  former  being  from 
150  to  200  cubic  inches,  the  latter  aver- 
aging: about  30  inches.1     Less  than  half  a 


trie  nerves  in  the  neck  of  animals,  faradiza- 
tion of  the  peripheral  or  thoracic  ends,  even 
with  a  current  of  medium  intensity,  produces 
suspension  of  the  movements  of  the  heart, 
and  that  Traube's  experiments  showed  that 
with  a  current  of  considerable  intensity,  irri- 
tation of  the  cephalic  ends  determines  imme- 
diate arrest  of  the  respiratory  movements, 
he  goes  on  to  state  the  effects  produced  in 
animals  under  the  influence  of  curare,  chlo- 
ral, and  the  anaesthetics:  These  agents  modi- 
fy, hut  do  not  change  the  general  results  ob- 
tained by  these  excitations.  When  sufficient 
chloral  to  produce  profound  sleep  is  injected 
into  the  veins  of  a  dog,  the  cardiac  and  res- 
piratory movements  continue,  but  physiolo- 
gists not  rarely  meet  with  cases,  especially 
when  the  chloral  has  been  rapidly  introduced, 
in  which  the  animal  suddenly  ceases  to  re- 
spire, a  sort  of  respiratory  syncope  is  produced, 
the  heart  usually  beating  a  few  minutes 
longer.  Artificial  respiration  by  faradization 
generally  restores  the  animal.  Again,  an- 
other accident  often  occurs  with  animals  thus 
treated,  and  is  irremediable.  The  heart  stops 
more  or  less  suddenly  while  the  injection  is 
going  on,  or  when  some  experiment  is  made  affect- 
ing sensitive  nerves.  The  heart's  action  ceases 
before  respiration,  and  it  is  very  rarely  that 
faradization  rescues  the  subject  from  this 
cardiac  syncope.  The  same  occurrences-  take  place 
in  animals  anaesthetized  by  ether,  chloroform,  or 
other  analagous  agents. 

It  is  shown,  therefore,  that  in  anaesthetized 
animals,  and  particularly  in  those  under  the 
influence  of  chloral,  the  respiratory  centre  under- 
goes notable  modifications  ;  it  becomes  paralyzed 
from  the  irritations  produced  during  the  vivi- 
section. And  again  the  excito-motor  ganglia  of 
the  heart  are  also  paralyzed,  either  by  an  exces- 
sive quantity  of  chloral  administered,  or  by 
reflex  action  from  the  traumatic  irritations.  Often 
a  faradization  of  the  superior  segment  of  the 
nerve  for  only  a  few  seconds  suffices  to  effect 
a  cessation  of  respiration,  which  would  be 
fatal,  unless  energetic  measures  of  rescue. are 
put  in  force,  and  if  the  inferior  end  is  irri- 
tated, not  only  does  the  heart  stop  in  diastole, 
but  it  stops  definitely.] 

[l  Carpenter's  Physiology,  8th  ed.,  Phila., 
1876,  p.  386.] 


minute  will  suffice,  therefore,  to  change 
all  the  air  in  the  lungs,  while  the  danger- 
ous symptoms  from  chloroform  have  ap- 
peared a  very  much  longer  time  than  this 
after  its  administration  had  ceased.  The 
Anaesthetic  Committee  reports  that  in  two 
instances  a  sudden  failure  of  the  heart's 
action  was  observed  "  more  than  a  minute 
after  chloroform  had  ceased  to  be  admin- 
istered, and  after  recovery  of  the  blood 
pressure.'"  Clinical  evidence  is  abun- 
dant. There  is  the  striking  case  on  p. 
535. 

Possibly  objections  maybe  made  to  the 
well-marked  case  given  by  Snow2  on  ac- 
count of  the  early  date  at  which  it  oc- 
curred, and  as  not  having  been  well 
observed,  the  surgeon  having  left  the 
ward  before  the  danger  was  perceived. 
But  the  occurrence  of  such  cases  does 
not  depend  upon  one  or  two  observations. 

Case. — Boy,  aged  8 ;  operation  to  explore 
abscess  of  knee  for  a  needle.  Heart  exam- 
ined by  two  medical  men.  Operation  finished, 
wound  dressed,  chloroform  had  ceased  to  be 
administered  for  about  Jive  minutes  when  lividity 
of  countenance  was  noticed.  Artificial  respi- 
ration and  galvanic  battery  used  for  nearly 
three  quarters  of  an  hour  without  avail. 
Post-mortem  examination  showed  no  heart 
disease.3 

Case. — A  young  lady,  in  perfect  health  ;  ad- 
ministration for  extraction  of  a  tooth.  A  full 
minute  after  chloroform  had  been  withdrawn, 
the  breathing  was  tranquil,  the  pulse  steady, 
the  countenance  natural.  All  at  once  respi- 
ration became  feeble,  the  heart's  action  im- 
perceptible, and  the  limbs  flaccid.  Three 
hours  elapsed  before  she  was  in  a  satisfactory 
condition.4 

Case. — Female,  age  34 ;  had  taken  chloro- 
form six  times  for  operation  on  lupus  of  face. 
At  seventh  operation  pulse  and  respiration 
regular  and  good  until  it  was  completed. 
After  completion,  and  about  two  minutes  after 
removal  of  the  chloroform,  the  patient  sud- 
denly became  pale,  pupils  dilated,  pulse  and 
respiration  failed,  and  in  a  few  seconds  ceased. 
All  efforts  at  resuscitation  failed.  The  post- 
mortem examination  gave  no  explanation.5 

Case. — Adult  male  of  plethoric  habit ;  ope- 
ration, fistula  in  ano.  Brought  under  the 
influence  of  chloroform  with  some  difficulty  ; 
at  least  one  minute  before  the  completion  of 
the  operation  the  administration  had  been 
suspended.  The  patient  aroused  sufficiently  to 
answer  one  or  two  interrogatories,  and  the  order 
had  been  given  to  remove  him  from  the  am- 
phitheatre, when  he  was  seen  to  gasp,  and 

[  British  Med.  Jour.,  June  21,  1879,  p. 
923.] 

[2  Page  197.] 

[3  British  Medical  Journal,  March  8,  1879.] 

[4  B.  W.  Richardson,  Med.  Times  and  Gaz., 
May  14,  1870.] 

[5  Kappeler,  p.  65 ;  the  case  occurred  un- 
der his  own  observation.] 
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death  followed  in  a  few  minutes,  in  spite  of 
artificial  respiration.  At  least  three  minutes 
elapsed  from  the  time  administration  ceased 
until  dangerous  symptoms  set  in.1 

A  full  survey  of  the  whole  field,  a  care- 
ful study  of  all  the  deaths,  fail  to  detect 
a  similarity  upon  any  one  point  common 
to  all,  or  to  any  considerable  majority. 
Eliminating  the  cases  in  which  the  agent 
has  been   mal-administered  or  common- 
sense  rules  of  safety  have  been  violated, 
still  death   has    not    infrequently   taken 
place  under  chloroform  in  the  hands  of  j 
the  most  careful  and  experienced  admin-  | 
istrators,  in  institutions  where  every  mi-  I 
nute  precaution  has  been  observed,  when  j 
the  most  carefully  determined  amount  of  j 
vapor  had  been  inhaled.     It  has  occurred 
to  patients  of  all  ages,  to  the  most  healthy, 
and  for  the  most  trivial  operations.     The 
danger  has  often  appeared  without  the 
slightest   warning,  and  sometimes  after 
the  administration  had  ceased.     The  con- 
viction is  forced  that  the  danger  cannot 
be  foreseen  and   cannot  be   averted ;  in 
other  words,   that  the  remedy  is  uncer- 
tain and  irregular  in  the  manifestation  of 
its  effects.    Experiments  on  animals  most 
plainly  show  this  :  that  "  chloroform  has 
sometimes  an    unexpected  and  capricious 
effect  on  the  action  of  the  heart  of  animals, 
and  that  it  shows  a  great  variation  of  effect 
in  the  same  animal  at  different  times'1''  is 
stated  in  the  report  of  the  Anaesthetic 
Committee.2    The  best  and  latest  author- 
ities can  be  quoted  to  the  same  effect  as 
to  man.    M.  Willieme  says  ''it  has  caused 
death  when  neither  the  prudence  nor  care 
of  those  who  administered  it  could  be  called 
in  question."3    Richardson  uses  the  same 
words,  and  continues, "  We  must,  therefore, 
look  for  the  cause  of  death  in  some  inhe- 
rent fault  in  chloroform  itself,  which  unfits 
it  for  every    person    indiscriminately."4 
Kappeler  says  that  "  men,  as  well  as  the 
animals  of  the  experimental  physiologist, 
succumb  to  chloroform,  and  that  the  fated 
dose  is  a  very  variable  one.''''5    Lallemand 
and  Perrin  state  that  "observation  has 
demonstrated  that  the  regular  sequence  of 
events  which  occurs  in  animals  is  not  fol- 
lowed in  man.'"5    Later,  M.  Perrin  said 
that  the  danger  and  death  from  anaesthe- 
tics "  result  from  accidental  perturbations 
of  the  great  functions,  which  ore  not  in 
direct  relation  to  the  progressive  action  of  the 
agent.''''''    All  these  are  but  different  words 


[•  Commercial  Hospital,  Cincinnati,  Clinic 
of  Dr.  Thos.  Wood,  Cin.  Lancet  and  Observer, 
1871.1 

P  British  Med.  Journ.,  June  21,  1879.] 
P  Congres  Inter.,  Bruxelles,  1875.] 
[<  Med.  Times  and  Gaz.,  May  28,  1870.] 
•    [5  Page  120.] 

[6  Traite  d'Anres.  Chir.,  p,  131-2.] 
[7  Congres  Int.,  Bruxelles.] 


for  the  statement  of  the  text,  that  there 
are  "deviations  from  the  usual  order  in 
which  the  various  functions  of  the  nervous 
system  are  affected  by  chloroform,"  and 
every  one  of  these  quotations  is  from  a 
special  friend  and  champion  of  chloro- 
form. ' 

Eor  skilful  administration  of  anaesthe- 
tics the  qualifications  are,  a  thorough 
knowledge  of  the  physiological  and  patho- 
logical action  of  these  agents,  derived 
from  careful  study,  some  experience,  and 
the  same  mental  qualities  required  for  the 
use  of  the  knife — confidence  and  boldness, 
tempered  by  caution.  If  the  different 
modes  in  which  danger  makes  its  ap- 
proach be  well  understood,  rashness  or 
carelessness  will  be  duly  checked,  while, 
next  to  over-boldness,  nothing  is  worse 
in  administration  than  timidity.  By  this 
the  dangerous  stage  of  excitement  is  pro- 
longed, the  body  becomes  saturated  with 
the  agent  before  the  nervous  system  is 
sufficiently  affected,  and  the  patient  thus 
placed  in  the  worst  possible  condition  for 
a  prolonged  operation  or  for  recovery  from 
an  accident  with  the  anaesthetic.2  It  is 
needless  to  say  that  the  administrator 
should  devote  undivided  attention  to  his 
duty,  and  allow  nothing  to  divert  him 
from  it.  The  junior  surgeon  when  giving 
the  anaesthetic  should  feel  that  his  office 
is  quite  as  important,  if  not  so  brilliant, 
as  that  of  the  operator,  and  he  may  be 
assured  that  by  a  skilful  administration 
he  will  be  certain  to  obtain  from  his  sen- 
iors that  recognition  which  is  one  of  the 
surest  stepping-stones  to  professional  ad- 
vancement. 

The  state  of  the  atmosphere  as  to  tem- 
perature and  moisture  in  relation  to  the 
action  of  chloroform  deserves  a  considera-  , 
tion  far  beyond  that  which  it  has  as  yet  re- 
ceived.     Although  these  conditions  are  i 
but  partially  under  our  control,  yet  their 
modifying  influence  should  be  understood,  j 
At  40°  F.  air  will  contain  and  carry  six 
per  cent,   of  chloroform  vapor,  at  05°  fif- 
teen  per  cent,   at  85°  thirty  per  cent.3  , 
Thus  there  is  an  immense  difference  be- 
I  tween  an  administration  at  the  ordinary 
temperature  of  a  dwelling  in  winter  and  on 
one  of  the  hot  days  of  summer.     Animals 
submitted  to  chloroform  vapor  at  40°  F. 
become  anaesthetized  but  slowly,  and  only 

[•  Except,   possibly,   Dr.  Richardson,  and  , 
he  is  certainly  not  an  enemy  to  it.] 

[2  "If  the  animal  shall  have  ceased  to 
breathe  within  four  minutes,  I  can  ensure,  in 
five  cases  out  of  six,  resuscitation.  But  if  an  i 
animal  remain  in  even  less  vapor  for  seven 
minutes  before  respiration  ceases,  I  cannot 
ensure  recovery  in  more  cases  than  one  in 
six."  Richardson,  Med.  Times  and  Gaz.,  i 
May  28,  1870.] 

[3  Snow,  p.  34;  Sansom,  p.  22.] 
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after  marked  and  violent  struggling  ;  they 
also  recover  but  slowly.  At  80°  the  process 
is  rapid,  without  excitement,  and  the  recov- 
ery equally  rapid.  "A  temperature  of  70° 
is  irood  for  chloroform  administration  ;  all 
befow  65°  decidedly  bad."1  The  same  is 
true  of  a  moist  atmosphere,  and  in  a  hos- 
pital the  hygrometer  should  always  be 
consulted  and  fires  ordered  as  necessary. 
"  "Whenever  the  dry  and  wet  bulb  dif- 
fer less  than  five  degrees  the  air  is  not  suf- 
ficiently free  of  moisture."2 

To  give  a  dose  of  spirituous  liquor 
shortly  before  the  administration  begins 
is  good  practice,  and  if  the  patient  be 
weak  or  exhausted  from  loss  of  blood  it 
should  invariably  be  done.  When  oppor- 
tunity is  afforded  for  regulating  the  mat- 
ter, but  a  light  meal  should  be  permitted, 
and  that  not  nearer  than  two  or  three 
hours  before  the  anaesthetic  is  given.  A 
full  stomach  is  dangerous  from  its  inter- 
ference with  respiration^  and  from  the  lia- 
bility of  entrauce  of  pieces  of  food  into 
the  air-passages  during  vomiting,  a  mode 
by  which  death  has  been  caused  several 
times.  Plates  of  false  teeth  should  be 
carefully  looked  for  and  removed  ;  they 
have  caused  disaster,  and  there  have  been 
many  narrow  escapes.3  The  patient  should 
be  in  the  recumbent  position,  whenever 
possible,  and  all  clothing  about  the  neck 
and  waist  loosened.  The  mental  condi- 
tion demands  as  careful  attention  as  the 
body.  For  the  administrator  the  process 
may  have  been  so  frequently  repeated  as 
to  be  of  little  consideration ;  to  the  pa- 
tient, however,  it  is  of  momentous  inter- 
est, and  may  be  invested  by  the  imagina- 
tion with  more  terrors  than  really  belong 
to  it.  A  due  appreciation  of  this  fact 
will  suggest,  if  a  feeling  of  humanity 
should  not,  all  the  soothing  and  sustaining 
assurances  possible.  Let  this  be  borne  in 
mind  as  the  patient  passes  under  the  in- 
fluence of  the  anaesthetic.  '  Talking  should 
not  be  permitted,  and  especially  remarks 
about  the  case  or  operation  should  not  be 
made,  for  hearing  is  the  last  special  sense 
abolished.  Such  plain  dictates  of  com- 
mon sense  ought  not  to  need  statement, 
but  the  experience  of  life  has  furnished 
too  many  instances  of  the  necessity  for 
them. 

As  to  the  mode  of  administration,  it 
may  be  said  at  once  that  all  complicated 
apparatus,  with  valves  to  be  watched,  or 
to  get  out  of  order,  should-  be  rejected. 
Experience  has  demonstrated  the  fallacy 
of   relying  upon   them  for  safety.     Did 

[l  Richardson,  Med.  Times  and  Gaz.,  March 
7   1868  1 
'[z  Ibid.,  May  28,  1870.] 

[3  Warren,  Surgical  Observations,  with 
Cases,  etc.     Boston,  1867,  p.  618.] 


death  only  occur  from  an  overdose  of  the 
agent,  an  inhaler  would  afford  absolute 
safety,  but  a  large  number  of  deaths 
have  occurred  when  inhalers  have  been 
used,  even  with  those  ensuring  absolutely 
correct  proportions  of  the  anaesthetic  with 
air,  while  the  administration  has  been  by 
the  simplest  means  in  the  vast  majority 
of  cases.  A  folded  towel  or  napkin  is 
everywhere  present,  and  has  been  safely 
used  tens  of  thousands  of  times.  At  the 
same  time  there  are  serious  objections  to 
this  mode  of  administration,  and  they  are 
uot  based  on  theoretical  considerations, 
but  on  the  sure  foundation  of  physics.  An 
equable  and  thorough  admixture  of  the 
vapor  with  air  is  an  essential  requisite  for 
safe  and  pleasant  administration.  It  re- 
quires great  care  to  ensure  this  with  a 
towel ;  as  the  patient  rolls  his  head  about, 
the  mouth  and  nose  majr  be  close  to  or  re- 
moved from  the  spot  upon  which  the  chlo- 
roform has  been  poured,  and  thus  too  little 
or  too  much  vapor  be  taken  in  with  the  cur- 
rent of  air.  A  conical  sponge,  just  large 
enough  to  cover  the  mouth  and  nose,  and 
moistened  in  warm  water,  is  a  perfect  in- 
strument for  the  administration  of  chloro- 
form, the  liquid  being  carried  to  every 
part  of  it  by  a  gentle  squeeze  ;  air  must  be 
thoroughly  and  equally  mixed  with  the 
vapor  as  it  passes  through  its  pores. 
Moreover,  one  accident  from  carelessness 
can  never  occur  with  a  sponge,  for  the  pa- 
tient cannot  be  deprived  of  a  due  supply  of 
air  by  it,  while  many  times  the  most  dan- 
gerous symptoms  and  even  death  have 
occurred  from  the  administrator  becoming 
interested  in  the  operation  and  letting  the 
impervious  towel  fall  down  on  the  pa- 
tient's face. 

The  administration  should  begin  with 
very  dilute  vapor,  the  amount  being  grad- 
ually increased  ;  the  process  should  be  reg- 
ularly and  steadily  maintained,  and  the  de- 
sired result  attained  neither  too  rapidly  nor 
too  slowly.  The  dose  can  only  be  a  "  clin- 
ical" one,  as  Perrin  has  stated.  Twenty 
or  thirty  minims  should  first  be  poured  on 
the  sponge,  and  this  gradually  placed 
nearer  to  the  air  passages.  If  the  patient 
coughs  the  vapor  is  too  strong.  The  dan- 
ger of  great  and  violent  changes  in  the 
strength  of  vapor  inhaled,  as  when  more 
liquid  is  added,  has  been  shown,  and  ir- 
regularity of  administration  is  pronounced 
highly  dangerous  by  all  authorities.  The 
time  occupied  in  the  process,  for  an  adult, 
and  using  general  terms,  should  be  five  or 
six  minutes.  Too  rapid  an  administra- 
tion is  highly  dangerous,  and  one  too 
slow  is  also  faulty, — more  remotely  dan- 
gerous, and  extremely  unpleasant  for  both 
patient  and  operator.  "When  the  lifted 
arm  falls  as  if  lifeless,  the  patient  is  ap- 
proaching the  state  of  complete  anaesthe- 
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sia,  and  when  the  conjunctiva  can  be 
touched  without  causing  winking,  he  has 
surety  reached  it.  This  test  being  satis- 
factory, and  respiration  going  on  regu- 
larly, as  it  does  when  "•tolerance"  of  the 
anaesthetic  has  been  reached,  the  admin- 
istrator may  then  give  the  word  to  the 
operator  that  the  patient  is  ready,  and 
then  only,  for  the  dangers  of  partial  an- 
aesthesia are  to  be  avoided. 

The  conditions  which  contra-indicate 
the  use  of  chloroform  are  not  numerous, 
but  demand  careful  consideration. 

There  is  abundant  authority  for  the 
broad  statement  that  if  the  patient  be  in 
such  a  condition  as  to  allow  the  operation 
to  be  considered  at  all,  no  bodily  disease 
he  may  have  is  sufficient  to  exclude  the 
anaesthetic.  Some  pathological  condi- 
tions, however,  favor  the  deleterious  in- 
fluence of  chloroform,  and  their  existence 
renders  especial  care  necessary.  Of  these, 
disease  of  the  heart  has  always  occupied 
the  most  prominent  position.  As  concerns 
valvular  cardiac  disease  the  text  is  hrsfgree- 
ment  with  all  authorities.  "  So  far  from 
the  man  with  cardiac  affection  being  un- 
suited  for  the  anaesthetic  he  is  before  all 
others  the  man  who  stands  most  in  need 
of  its  protecting  influence."  Snow's 
case1  of  lithotrity,  with  observations  of  the 
heart's  action  in  the  same  patient  with 
and  without  chloroform,  affords  striking 
proof  of  the  truth  of  this,  and  the  state- 
ment may  be  extended  to  nearly  all  dis- 
eased conditions  of  the  central  organ  of 
the  circulation.  Richardson  considers  as 
especially  dangerous  a  weak  and  dilated 
right  side  of  the  heart,  with  varicose  veins 
of  the  lower  extremities  and  enlarged 
veins  elsewhere.  "  In  the  body  thus  cir- 
cumstanced, the  right  side,  of  the  heart  is 
already  half  dead,  and  will  readily  suc- 
cumb."2 This  agrees  with  the  observa- 
tion of  the  Anaesthetic  Committee.  When 
chloroform  was  substituted  for  ethidene 
"the  right  side  of  the  heart  began  almost 
immediately  to  become  distended  and  to 
be  dark  in  color,  and  the  activity  of  the 
heart  rapidly  failed."3  Fatty  degenera- 
tion of  the  muscular  tissue  of  the  heart 
has  been  accepted  generally  by  the  pro- 
fession as  a  frequent  cause  of  death,  and 
as  a  satisfactory  explanation  of  the  fatal 
event  whenever  it  has  been  found  present 
on  post-mortem  examination.  In  San- 
som's  table,  it  is  given  as  present  18  times 
in  56  cases  ;  in  Kappeler's,  16  times  in  60 
cases.  The  latter  author  admits  the 
probability  of  a  diseased  heart  giving 
way  under  chloroform  more  readily  than 
a  sound  one,  but  does  not  accord  to  fatty 

[•  Pa^e  55.] 

[2  Med.  Times  and  Gaz.,  May  14,  1870.] 
I3  Preliminary  Report,   Brit.  Med  Journ., 
Jan.  4,  1879.] 


degeneration  the  importance  which  has 
been  generally  ascribed  to  it.  He  believes 
that  the  anxiety  to  find  an  excuse  for  the 
anaesthetic  has  often  magnified  to  large 
proportions  a  minimum  of  the  condition. 
Moreover,  of  sixteen  of  his  cases  in  which 
fatty  degeneration  was  found  eight  had 
before,  and  some  of  them  but  a  short  time 
before,  taken  chloroform  without  danger- 
ous symptoms.  He  expresses  his  sur- 
prise, also,  that  in  26  cases  of  amputation 
for  senile  gangrene,  in  which,  besides  cal- 
careous deposits  in  the  arteries  and  other 
affections  of  the  heart,  extensive  and 
wide-spread  fatty  degeneration  of  the 
cardiac  muscle  was  four  times  microscop- 
ically demonstrated,  there  was  not  in  any 
case  a  single  disturbing  occurrence  under 
chloroform ;  nor  can  he  find  a  case  of 
death  from  chloroform  during  any  opera- 
tion for  senile  gangrene,  although  this  is  a 
disease  with  which  fatty  degeneration  of 
the  heart  is  very  frequently  associated.1 
Kappeler,  therefore,  denies  to  this  patho- 
logical condition  the  importance  claimed 
for  it,  and  is  in  accord  With  Snow,  who 
gave  chloroform  many  times  when  this 
condition  was  known  to  be  present  "in  a 
very  marked  degree."2 

While  the  earliest  and  the  latest  au- 
thorities agree  upon  this  point,  it  cannot 
be  denied  that  the  presence  of  heart  dis- 
ease should  militate  strongly  against  the 
administration  of  chloroform,  or  forbid  its 
use  altogether.  Whenever  there  is  dis- 
ease of  the  heart,  or  feebleness  of  cardiac 
action,  ether  or  the  mixed  vapors  should 
be  preferred. 

The  influence  of  sex  is  noteworthy  from 
the  great  preponderance  of  deaths  in 
males,  the  proportion  being  more  than 
two  to  one,  while  robust  health  and  vigo- 
rous strength  seem  to  increase  the  danger. 
Women  bear  chloroform  better  than  men, 
and  "  the  feeble  bear  it  better  than  the 
strong.3  This  fact  should  have  a  bearing 
on  the  estimate  accorded  to  army  statis- 
tics of  chloroform. 

There  is  no  age  which  conti-a-indicates 
the  administration  of  chloroform.  It  has 
been  given  from  the  first  day  of  life  and 
to  those  in  the  nineties.4  There  is  an 
entire  unanimity  of  authorities  in  regard 
to  the  especial  safety  of  chloroform  for 
young  children.  It  is  vain,  however,  to 
look  for  anv  statistical  basis  for  this  opin- 
ion. Deatns  have  occurred  in  children 
from  chloroform.  The  latest  table  com- 
piled gives  eighteen,    four  of  them   not 

[■  Page  122.1  C2  raSe  54-] 

[3  Sansom,  pp.  66,  67,  70  ;  Snow,  p.  50.] 
[4  The  writer  has  given  it  to  an  infant 
twenty-four  hours  old  for  convulsions,  to  one 
five  days  old,  for  examination  of  the  eye  in 
severe  ophthalmia,  and  to  one  forty-four  hours 
old,  for  the  incisions  for  hare-lip. 
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over  five  years  of  age.1  As  no  record  ex- 
ists of  the  number  of  administrations  to 
children,  and  not  even  an  approximate 
estimate  of  them  can  be  made,  there  can 
be  no  numerical  foundation  for  the  belief 
in  the  great  comparative  safety  of  chloro- 
form for  this  class  of  patients.  The  im- 
munity from  accident  they  have  enjoyed 
may  possibly  be  explained  by  the  general 
rule  above  stated  as  to  the  strong  and  the 
weak,  by  the  great  care  sure  to  be  exer- 
cised in  administering  so  potent  an  agent 
to  so  feeble  subjects,  and  the  absence  of 
that  emotional  state  arising  from  dread 
of  an  operation,  and  the  far  milder  stage 
of  excitement  or  struggling  in  children. 
Farther  use  of  the  remedy  is  justified  by 
the  above,  and  by  the.  fact  that  no  death 
occurred  in  a  child  under  five  years  of  age 
previous  to  1865. 2  Thus  during  seventeen 
years,  when  chloroform  was  in  the  high- 
est favor  and  much  more  generally  used 
than  since,  no  death  of  a  young  child  oc- 
curred. 

Chloroform  is  especially  dangerous  to 
persons  addicted  to  the  use  of  alcoholic 
liquors  in  excess,  and  those  who  use 
chloral  habitually  are  in  no  better  cate- 
gory. The  existence  of  delirium  tremens 
contra-indicates  the  administration  of 
chloroform  except  under  the  most  press- 
ing necessity. 

The  condition  of  albuminuria  must  be 
looked  upon  as  one  increasing  the  danger 
from  chloroform,  although  most  authori- 
ties speak  of  it  only  when  uraemic  pois- 
oning affects  the  mental  condition  or 
causes  a  tendency  to  sleep.  This  subject 
will  be  referred  to  again  in  connection 
with  ether. 

The  question  of  administering  an  anaes- 
thetic,  when  the  patient  is  in  a  condition 
of  shock  or  collapse  from  an  injur}''  for 
which  an  operation  is  demanded,  is  one 
of  great  importance,  and  one  upon  which 
surgical  authorities  differ:  An  extreme 
degree  of  this  condition,  of  course,  forbids 
interference,  but  when  the  patient  is  re- 
covering, or  is  in  a  state  of  partial  shock, 
operation  and  anaesthesia  come  under  con- 
sideration, and  for  neither  can  hard  and 
fast  rules  be  laid  down.  Each  case  will 
tax  the  surgeon's  best  powers  of  judg- 
ment. Gross,3  Erichsen,4  Holmes,5  and 
Bryant6  favor  the  administration  during 
shock,  the  latter  very   strongly  indeed. 

['  Turnbull,  Manual  of  Anaesthetics,  p. 
109.] 

[z  Sansom's  table,  p.  67.] 

[s  System  of  Surgery,  vol.  i.,  p.  562.] 

[4  Science  and  Art  of  Surgery,  Phila.,  1869, 
p.  45.] 

[5  A  Treatise  on  Surgery,  Phila.,  1876,  p. 
130.] 

[6  Practice  of  Surgery,  London,  1876,  vol. 
i.,  p.  251 ;  vol.  ii.,  p.  538.] 


Gant1  and  Savory2  dissent.  Mr.  Holmes 
thinks  ether  the  preferable  anaesthetic  in 
this  condition ;  so  also  does  Ashhurst,3 
who  advises  a  tentative  administration 
with  careful  observation  of  the  effect. 
There  can  be  no  question  that  for  operation 
upon  a  patient  in  shock  of  any  degree,  an 
anaesthetic  should  be  chosen  more  stimu- 
lating to  cardiac  action  than  chloroform. 

During  administration  the  approach  of 
danger  will  be  indicated  by  the  counte- 
nance of  the  patient,  the  respiration,  and 
the  pulse  ;  these  should  all  be  watched. 
Difficult  breathing,  with  dusky  face  and 
purple  lips,  are  tokens  of  asphyxia  ;  sud- 
den and  marked  paleness  indicates  imme- 
diate and  great  danger.  Sudden  dilata- 
tion of  the  pupils,  unless  the  patient  be 
vomiting  or  awakening,  is  a  symptom  of 
extreme  importance.  Changes  in  regu- 
larity and  freedom  of  respiration  are  easily 
observed.  The  pulse  must  be  watched  ; 
irregularity  and  failing  strength  often  pre- 
cede collapse,  and  have  been,  in  numerous 
instances,  the  first  and  only  symptom  to 
indicate  danger.  In  twenty-one  cases  of 
dangerous  symptoms  by  Anstie,  in  sixteen 
a  change  in  the  pulse  is  most  prominently 
noted,  and,  with  pallor,  was  the  first 
symptom.4 

Efforts  to  vomit  are  frequently  made  by 
the  patient  during  the  administration. 
They  belong  to  the  period  of  partial  anaes- 
thesia, and,  if  the  stomach  is  known  to  be 
empty,  they  may  be  practically  disregard- 
ed. If,  however,  the  stomach  be  full,  vom- 
iting should  be  encouraged  by  irritation  of 
the  fauces,  and  the  patient  placed  in  such 
a  position  as  to  ensure  escape  outward  of 
the  contents  of  the  stomach.  For  shout- 
ing and  singing,  and,  in  the  female,  hys- 
terical symptoms,  such  as  laughing  or 
screaming,  steady  pushing  of  the  anaes- 
thetic is  the  most  effective  remedy.  When 
violent  and  irregular  muscular  action  oc- 
curs, only  sufficient  restraint  should  be 
used  to  keep  the  patient  in  position ; 
firm  holding  will  only  render  the  spas- 
modic action  worse.  When  the  respira- 
tion is  much  embarrassed,  or  the  chest 
muscles  become  fixed  by  tetanic  con- 
traction, great  care  should  be  exercised  ; 
breathing  is  often  resumed  with  a  long 
and  deep  inspiration,  the  danger  of  which, 
when  the  air  is  loaded  with  chloroform 
vapor,  has  been  fully  shown.  A  little  time 
should  be  given  to  allow  absorption  from 


['  Science  and  Practice  of  Surgery,  Phila., 
1871,  p.  235.] 

[2  See  vol.  L,  p.  156.] 

[3  Principles  and  Practice  of  Surgery,  hy 
John  Ashhurst,  Jr.,  2d  ed.,  Phila.,  1878,  p. 
136.] 

[4  Sansora,  pp.  87—9.  Well-marked  cases 
in  proof  may  be  found  in  Kappeler,  pp.  63-4  ; 
Phila.  Med.  Times,  March  15,  1879.] 
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the  "supplemental  air"  in  the  lungs,  a 
few  inspirations  of  pure  air  allowed,  then 
gradual  resumption  with  very  dilute  va- 
por, will  tide  the  patient  over  the  stormy 
and  threatening  period.  Slapping  with 
a  wet  towel  will  often  prove  effective  in 
producing  respiratory  acts  previous  to  the 
entire  abolitiou  of  sensibility  and  reflex 
impressions. 

For  more  imminent  danger  the  surgeon 
should  be  prepared  as  he  is  prepared  to 
meet  hemorrhage,  or  any  other  unexpect- 
ed event  of  an  operation,  and  the  same 
knowledge,  coolness,  and  promptitude  of 
action  will  serve  both  himself  and  his  pa- 
tient in  the  one  case  as  efficiently  as  in 
the  other.  Danger  and  death  approach 
by  more  than  one  route,  and  the  treat- 
ment should  be  adapted  to  the  symptoms 
presented.  Nevertheless,  the  measures 
which  experience  has  shown  to  be  most 
reliable  and  effective  are  not  numerous. 
The  first  step  is  to  ensure  free  passage  for 
the  air  to  and  from  the  trachea  by  remov- 
ing all  obstruction  on  the  part  of  tc-wgue, 
palate,  or  epiglottis.  This  may  be  effected 
by  pulling  the  beard  or  a  fold  of  skin  be- 
low the  chin  so  as  to  draw  forward  the  in- 
.  ferior  maxillary,  and  with  it  the  tongue, 
as  directed  in  the  text.  Indeed,  Howard 
maintains  that  a  free  passage  is  so  well  se- 
cured by  this  measure  that  pulling  out  the 
tongue  is  unnecessary ;  that  by  lifting 
up  the  lower  jaw,  combined  with  exten- 
sion backwards  of  the  head  and  neck,  the 
epiglottis  is  more  surely  elevated  than  by 
traction  on  the  tongue.1  The  head  should 
certainly  not  be  lifted  up  or  bent  for- 
wards. 

This  measure  proving  ineffective,  or 
without  it,  the  tongue  should  be  pulled 
out,  and  there  can  be  no  doubt  of  the  im- 
portance of  the  doctrine  of  the  text  that 
when  this  is  resorted  to  it  should  be  thor- 
oughly done.  Kappeler  states  that  his 
experiments  on  the  cadaver  have  con- 
vinced him  that  the  epiglottis  is  not  raised 
until  the  extension  of  the  tongue  is  suffi- 
cient to  elevate  the  hyoid  bone  and  infe- 
rior maxillary.2  There  is  good  evidence, 
also,  in  support  of  the  text,  that  pulling 
forward  the  tongue  does  not  act  merely 
mechanically,  but  also  "through  the 
nervous  system."  Thus,  four  patients 
have  been  rescued  from  great  danger  by 
titillations  of  the  fauces.  Each  excitation 
of  the  throat  was  followed  by  an  inspira- 
tion. In  addition,  experimental  physiol- 
ogy has  demonstrated  "  that  the  isthmus 
of  the  fauces  is  the  last  refuge  of  sensibil- 

[i  Brit.  Med.  Journ.,  May  25,  1878.  The 
effectiveness  of  the  process,  as  shown  on  the 
cadaver,  is  attested  by  Thos.  Bryant,  C.  Hilton 
PaggiB,  and  F.  A.  Mahomed.] 

[2  Page  126.] 


ity  during  the  ultimate  period  of  anaes- 
thesia."1 

Should  the  evidence  of  obstruction  in 
the  air-passages  be  marked,  and  especially 
when  there  has  been  vomiting  of  undigest- 
ed food,  tracheotomy  should  be  instantly 
performed.  Cases  have  been  thus  saved 
by  Broadbent,  Langenbeck,  Sachs,  Mar- 
shall and  Clover,  Howse,2and  others. 

When  sudden  failure  of  respiration  or 
circulation,  or  both,  occurs,  the  body  and 
legs  of  the  patient  should  be  lifted  up,  and 
the  head  allowed  to  hang  down.  This 
measure,  known  as  "Nelaton's  plan,"3 
was  suggested  by  observation  of  its  effect 

[!  Lallemand  and  Perrin,  Traite  d'An. 
Chir.,  p.  496.] 

[2  Kappeler,  p.  132;  Brit.  Med.  Journ., 
Oct.  26,  1878  ;  Am.  Journ.  Med.  Sci.,  April, 
1861.] 

[3  Nelaton  published  his  observations  in 
1861,  having  taught  the  plan  for  some  years 
previous  in  his  lectures.  It  was  introduced 
to  the  notice  of  the  profession  of  England  and 
this  country  in  1874,  by  Dr.  Marion  Sims.  That 
Nelaton  was  the.  sole  originator  of  this  mode 
of  treatment  has  been  denied,  and  made 
the  subject  of  acrimonious  discussion.  Dr. 
Schuppert,  of  New  Orleans,  published  it  in 
the  New  Orleans  Med.  and  Surg.  Journal, 
Jan.,  1875,  and  claims  that  he  used  it  ten 
years  previously  without  any  knowledge  of 
Nelaton 's  suggestion.  Dr.  E.  C.  Holmes,  of 
Chicago,  published  the  plan  of  lowering  the 
head  for  chloroform-accident  in  the  Medical 
Journal  of  that  city,  for  Sept.,  1868,  and  also 
claims  that  he  knew  nothing  of  its  proposal 
by  any  one  else.  Finally,  Dr.  Hunter  McGuire, 
of  Richmond,  Va.,  has  furnished  written  testi- 
monials to  the  writer  from  several  gentlemen 
who  held  prominent  official  positions  in  the 
Confederate  Army,  stating  in  most  positive 
terms  that  it  was  known,  and  always  practised 
in  field  hospitals  during  the  war,  and  as  early 
as  1861,  and  that  it  was  not  connected  with  the 
name  of  Nelaton  or  any  other  person  as  origi-  • 
nator.  The  origin  was  doubtless  with  Piorry 
(Memoires,  Paris,  1831);  quoted  by  J.  B. 
Eottenstein,  in  Traite  d'Ansesthesie  Chirurgi- 
cale,  Paris,  1880,  p.  190.  His  experiments 
with  animals  showed  the  great  efficiency  of 
this  plan  of  inversion  in  restoring  them  from 
syncope  after  hemorrhage.  "  Syncope"  being 
in  France  the  one  recognized  expression  of 
chloroform  accident,  it  was  but  natural  that 
Nelaton  should  apply  this  remedy  to  this  con- 
dition. But  since  cerebral  anaemia  was  a 
matter  of  observation,  published  in  this 
country  as  early  as  1860,  there  could  not  be 
much  difficulty  in  making  application  of 
physiological  and  pathological  facts  to  so 
striking  a  condition  as  chloroform  collapse, 
and  one  so  urgently  demanding  relief.  Nor 
can  there  be  the  slightest  violence  to  proba- 
bility in  assuming  that  the  plan  originated 
with  several  persons  at  once.  Priority  of 
publication,  however,  justly  attaches  N61a- 
ton's  name  to  it.] 
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in  resuscitating  animals,  and  has  proved 
effective  in  human  beings  upon  many  oc- 
casions. Koch,  of  Berlin,  alone  among 
authorities,  challenges  its  soundness,  and 
speaks  of  its  basis  as  ua  hypothetical  and 
questionable  cerebral  anaemia."  Yet  no- 
thing in  medicine  has  a  surer  foundation 
than  the  doctrine  that  cerebral  anaemia  is 
a  condition  of  profound  artificial  aneesthe- 
sia.  It  lias  been  demonstrated  in  animals 
by  Carter,1  and  by  Bernard,2  and  has  been 
asubject  of  observation  in  a  case  of  acci- 
dent.'3 But  theory  may  be  laid  aside  ;  the 
only  question  is  as  to  its  clinical  value,  and 
upon  this  point  the  affirmative  evidence 
is  abundant.  In  Neki  ton's  first  case, 
given  to  the  profession  of  this  country  by 
J.  Marion  Sims,  failure  of  pulse  and  res- 
piration occurred  three  times,  and  were 
each  time  restored  by  inversion  of  the  body. 
M'Cormack  had  a  similar  experience.4 
Kappeler5  gives  a  striking  instance  in  a 
child  fifteen  months  old.  He  observed  a 
change  of  color  in  the  face  immediately 
after  the  patient  was  inverted,  but  the  first 
spontaneous  feeble  inspiration  was  made 
only  after  artificial  respiration  had  been 
continued  two  or  three  minutes.  By  per- 
severance in  this  and  other  measures  the 
patient  was  restored,  the  operation  com- 
pleted, and  the  child  placed  in  bed,  when 
collapse  again  set  in  with  the  same  dilata- 
tion of  pupils,  paleness  of  face,  and  cessa- 
tion of  respiration  as  before.  Immediate 
inversion  of  the  body  brought  about  speedy 
recovery  without  resort  to  any  other  pro- 
cedures*. This  measure  then  rests  securely 
upon  experiment  upon  animals  and  clini- 
cal experience.  Nevertheless,  it  should 
be  judiciously  executed  ;  rough  and  vio- 
lent movements  are  decidedly  injurious  to 
a  patient  in  this  critical  condition.  Rich- 
ardson emphasizes  the  deleterious  influ- 
ence of  handling  or  moving  the  bodies  of 
deeply  narcotized  animals,  and  says  that 
all  chance  of  recovery  is  thereby  de- 
stroyed, and  that  this  holds  good  of  chlo- 
roform narcosis,  and  for  the -human  sub- 
ject.6 The  clinical  evidence  in  favor  of 
inversion  of  the  body  was  not,  at  the  time 
he  wrote,  more  than  a  fraction  of  what  it 
is  now.  Nevertheless  the  deleterious  in- 
fluence of  such  movement  of  the  body  has 
been  recognized  by  others.  Lallemand 
and  Perrin  call  attention  to  the  fact  that 
death  has  occurred  three  times  immedi- 
ately after  and  apparently  in  consequence 

[»  Wood's  Therapeutics,  p.  248.] 

[2  Lemons  sur  les  Ansesthesiqxies,  etc.,  Paris, 
1875,  pp.  114-122.] 

[3  Am.  Journ.  Med.  Sci.,  Oct.,  1860,  p. 
399.] 

[4  Brit.  Med.  Journ.,  Aug.  22,  1877.] 

[5  Page  135.] 

[6  Med.  Times  and  Gaz.,  May  14,  1870.] 


of  change  of  the  patient's  position,1  and 
Willieme  notes  the  same  fact  as  to  four 
or  five  cases.2 

Simultaneously  with  inversion,  and  con- 
tinued afterwards  if  it  has  failed,  artificial 
respiration  should  be  carried  on.  This  is 
in  theory  the  most  reliable,  and  has  proved 
by  innumerable  experiments  upon  animals 
and  in  practice  the  most  efficacious 
remedy.  Of  twenty-two  cases  of  rescue 
given  by  Sabarth,  artificial  respiration 
was  the  most  prominent  means  used  in 
eighteen.3  The  air-passages  being  main- 
tained patent,  the  process  should  be  faith- 
fully, steadily,  and  gently,  persevered  in. 
Animals  are  often  restored  after  forty 
minutes,  and  in  one  case  of  chloroform 
accident  the  first  observable  cardiac  and 
respiratory  movements  took  place  only 
after  it  had  been  continued  for  thirty 
minutes.4  In  another  it  proved  successful 
after  twenty-two  minutes.5  Dr.  Emmet 
rescued  a  case  by  this  means  after  a  per- 
severance of  thirty-five  minutes.6  It  is 
not  limited  to  those  cases  in  which  respi- 
ration alone  fails  ;  the  functions  of  respira- 
tion and  circulation  are  too  intimately 
connected,  and  the  influence  of  the  former 
in  maintaining  cardiac  action  is  a  well 
known  physiological  fact,  and  must  have 
been  observed  by  every  practitioner  as  he 
has  resuscitated  an  infant  after  a  severe 
delivery. 

As  to  the  mode  of  effecting  artificial 
respiration  Sylvester's  is  the  best.  It  is 
the  most  effective,7  and  from  the  position 
of  the  patient,  and  the  small  amount  of 
bodily  motion  required  to  carry  it  out,  is 


['  Page  410.] 

[2  Congres  International,  Bruxelles,  1875.] 

[3  Das  Chloroform,  Wurzburg,  1866,  pp. 
172-6.] 

[4  Koch.] 

[5  Dublin  Journ.  Med.  Sci.,  Nov.,  1872.] 

[6  Letter  to  the  writer.  Another  eminent 
gynaecologist  sends  a  brief  report  of  a  case  in 
which  artificial  respiration  proved  effectual 
after  inversion  of  the  body  had  failed.  No 
names  are  given,  because  there  was  evident 
mal-administration  ;  the  handkerchief  was 
kept  to  the  nose  and  mouth  after  the  pa- 
tient was  snoring.  "  Six  days  since  I  was  cir- 
cumcising a  boy  two  and  a  half  years  old. 
He  died,  i.  e.,  there  was  no  breathing,  and 
not  a  particle  of  heart  action.  I  held  him  up 
by  the  feet,  head  downwards,  put  in  force 
Marshall  Hall's  method,  dashed  cold  water  in 
his  face  and  all.  No  life,  he  was  limp  as  a 
rag,  every  mimite  an  age.  Finally  I  placed 
him  on  his  back,  held  his  nostrils,  and.  with 
my  mouth  over  his  inflated  the  lungs,  and 
then  compressed  the  chest.  He  gasped  and 
finally  came  around.    It  was  a  resurrection  !"] 

[7  For  proof  see  report  of  Comm.  of  Royal 
Med.  Chir.  Soc,  in  Am.  Journ.  of  Med.  Sci., 
Oct.,  1862.] 
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peculiarly  adapted  to  chloroform  cases. 
Restoration  has  in  several  instances  fol- 
lowed upon  artificial  respiration  after  tra- 
cheotomy, when  it  had  proved  ineffectual 
before. 

Traction  of  the  tongue,  inversion  of  the 
body,  and  artificial  respiration,  these  are 
the  great  remedies  in  accidents  from 
anaesthetics ;  they  are  immediate  in 
action,  always  at  command,  and  easy  of 
application.  Some  others  deserve  men- 
tion, and  at  the  head  of  the  list  is  elec- 
tricity, the  practical  difficulties  of  which 
under  the  circumstances  are  apparent. 
It  is  solely  as  a  means  of  exciting  action 
in  the  inspiratory  muscles  that  it  deserves 
consideration.  For  this  purpose  it  is  not 
favored  by  Perrin,1  nor  by  Richardson.2 
The  latter  calls  it  a  "two-edged  sword," 
liable  to  do  positive  injury  by  rapidly 
exhausting  the  contractility  of  the  muscles 
upon  whose  action  restoration  to  life  de- 
pends. Nevertheless  in  Vulpian's  hands 
it  proved  very  efficient  in  resuscitating 
animals,  one  pole  being  applied  teethe 
face  and  one  to  the  base  of  the  chest.  It 
has  proved  efficacious  in  many  cases  of 
collapse  from  chloroform,  upon  the  testi- 
mony of  Ziemssen  and  others.  Sabarth 
gives  a  case3  in  which  it  was  successful 
twenty  minutes  after  the  dangerous  symp- 
toms began,  and  after  various  other 
measures  had  been  tried  in  vain,  among 
them  artificial  respiration  by  methodical 
compression  of  the  chest. 

The.  following  directions  for  applying 
this  remedy  are  abbreviated  from  Beard 
and  Rockwell's  Treatise  on  Medical  and 
Surgical  Electricity.4  The  shoulders  and 
arms  of  the  patient  should  be  fixed  ;  the 
current  used  should  be  strong  enough  to 
produce  vigorous  contractions  in  the  mus- 
cles of  the  ball  of  the  thumb  ;  the  elec- 
trodes, of  large  size  and  well  moistened, 
should  be  pressed  firmly  over  the  phrenic 
nerves  at  the  outer  borders  of  the  sterno- 
mastoid  muscles,  and  at  the  lower  end  of 
the  sealeni  muscles.  The  electrodes 
should  be  removed  several  times  a  minute, 
and  pressure  made  on  the  abdomen  to 
insure  expiration. 

Atropia  is  a  most  powerful  respiratory 
and  cardiac  stimulant ;  rapid  in  action, 
and  by  the  hypodermic  method  readily 
introduced  ;  its  reaching  the  nervous  cen- 
tres governing  these  functions,  in  cases 
where  the  circulation  is  i-educed  to  a 
minimum  must,  however,  be  considered 
problematical.  There  is  no  question  that 
it  should  be  administered  if  at  hand,  but 

['  Traite  cle  Anres.  Cliir.,  Debate  in  Cougres 
International,  Bruxelles,  1875.] 

[2  Med.  Times  and  Gaz.,  July  23,  1870.] 

[3  From  Prakt.  Arzt.,  1SG0.] 

£*  Second  ed.,  Nevf  York,  1S79,  p.  664.] 


its  action  as  a  preventive  of  accident  is 
without  doubt  more  reliable. 

Nitrite  of  amyl  has  received  the  highest 
commendations  as  a  means  of  combating 
chloroform  narcosis.1  Its  administration 
being  by  inhalation  of  the  vapor,  it  can 
only  be  resorted  to  in  some  cases.  Recover- 
ies have  unquestionably  followed  its  use, 
but  whether  as  a  sequence  or  a  consequence 
is  not  so  clear,  and  farther  observations 
are  needed.  It  must  be  remembered  that 
although  nitrite  of  amyl  is  a  most  effective 
remedy  in  one  form  of  cardiac  disease,  its 
brilliant  service  is  not  due  to  its  action  on 
the  heart,  but  upon  the  peripheral  arte- 
rioles, spasm  of  which  it  relaxes,2  and  that 
its  action  in  lowering  the  blood-pressure  is 
not  favorable  to  its  use  in  chloroform  acci- 
dents.] 

Various  attempts  have  been  made  dur- 
ing the  last  nine  years  to  improve  our 
anaesthetic  methods.  Among  these  must 
be  mentioned  the  reassertion  of  the  claims 
of  sulphuric  ether  by  the  late  Dr.  Mason 
Warren,  of  Boston,  in  America.  Our 
transatlantic  brethren  naturally  feel  indig- 
nant that  their  grand  discovery  of  anaes- 
thesia in  surgery  should  be  confounded 
with  the  very  secondary  matter  of  finding 
out  that  a  different  agent  from  that  which 
they  employed  will  produce  similar  effects 
in  a  more  efficient  manner.  For  the 
introduction  of  chloroform  when  the 
whole  subject  was  a  novelty,  led  to  a  con- 
fusion in  the  public  mind  in  this  country, 
where  "the  discovery  of  chloroform" 
is  often  regarded  as  identical  with  the  dis- 
covery of  anaesthesia.  And  there  can  be 
no  doubt  that  if  sulphuric  ether  were  still 
in  use  in  Britain  as  it  is  in  Boston,  and 
if  chloroform  were  now  brought  forward 
for  the  first  time  as  a  substitute  for  it, 
comparatively  little  would  be  thought  of 
the  innovation.  More  convenient  chloro- 
form undoubtedly  is,  on  account  of  its 
smaller  bulk,  and  the  greater  facility  of 
its  administration.  But  Dr.  Warren  con- 
tended that  these  advantages  were  more 
than  counterbalanced  by  the  greater 
safety  of  ether,  which  he  declared  had 
never  up  to  the  time  of  his  writing  produced 
a  single  death.3  Admitting  the  facts  to  be 
in  the  main  as  Dr.  Warren  has  given  tbem, 
the  case  may  probably  be  fairly  stated  by 
saying  that  ether,  being  less  potent,  is  less 
liable  to  cause  death  from  mismanage- 
ment. But  the  rules  for  the  satisfactory 
use  of  chloroform  are  so  simple  that  mis- 

[l  The  National  Dispensatory,  Stille"  and 
Maisch,  p.  166.] 

[2  Fothergill,  Handbook  of  Treatment,  2d 
ed.,  Phila.,  1880,  p.  351.] 

3  See  Surgical  Observations,  with  Cases  and 
Operations,  by  J.  Mason  Warren,  M.D.,  etc. 
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management  is  really  inexcusable  ;  and  if 
we  had  nothing  else  to  consider  than  the 
question  of  safety,  chloroform  would  prob- 
ably in  all  cases  maintain  its  superiority 
over  ether.  There  is,  however,  another 
point  in  which  a  great  advantage  has  been 
lately  claimed  for  the  original  anaesthetic. 
The  vomiting  which  is  so  frequent  after 
chloroform  is  generally  only  a  matter  of 
more  or  less  inconvenience.  But  in  the 
special  case  of  ovariotomy  the  disturbance 
of  the  abdomen  thus  occasioned  is  often  a 
cause  of  death.  Dr.  Thomas  Keith,  whose 
remarkable  success  in  that  operation  is 
well  known,  was  led  to  try  sulphuric  ether 
in  the  hope  that  it  might  prove  less  objec- 
tionable in  this  respect ;  and  the  result  has 
been  in  the  highest  degree  satisfactory, 
so  that  whereas  with  chloroform  vomiting 
was  the  general  rule,  it  now  seldom  occurs 
in  his  practice. '  Dr.  Keith  has  also  ascer- 
tained that  if  truly  anhydrous  ether  be 
employed,  it  can  be  given  so  as  to  produce 
its  effect  almost  as  rapidly  as  chloroform, 
and  without  waste  of  the  material,  by 
simply  pouring  a  little  of  the  liquid  occa- 
sionally upon  a  piece  of  flannel  contained 
in  a  cup-shaped  vessel  adapted  to  the 
mouth  and  nose,  with  a  small  aperture 
for  the  entrance  and  exit  of  air.  Hence, 
as  there  are  various  other  operations  in 
which  the  avoidance  of  vomiting  is  a  mat- 
ter of  great  moment,  sulphuric  ether 
seems  likely  to  reassume  an  important 
place  as  an  anaesthetic. 

[During  the  period  which  has  elapsed 
since  the  above  appeared,  ether  has  made 
a  great  advance  in  professional  favor  at 
the  expense  of  chloroform,  in  this  country 
as  well  as  elsewhere.  It  may  be  safely 
said  that  the  fact  of  its  American  origin 
has  had  but  an  insignificant,  if  any,  in- 
fluence in  effecting  this  change.  Heavily 
weighted  by  great  practical  disadvantages, 
ether  has  steadily  gained  in  the  race  with 
chloroform  solely  on  account  of  the  in- 
creased and  stronger  evidence  of  its 
greater  safety.  The  early  years  of  the 
decade  just  closed  were  marked  by  a 
startling  increase  of  accidents  from  chlo- 
roform. One  British  journal  published 
the  details  of  seventeen  deaths  between 
January  1,  1869,  and  July  1,  1870.  An- 
other recorded  twenty-five  in  a  single 
year.2  These  unfortunate  cases  forced  a 
recognition  of  the  dangers  of  chloroform, 
and  turned  the  attention  of  the  profession 
to  the  superior  safety  of  ether,  which  had 
long  before  been  distinctly  stated — as  by 
Snow,  in  his  work  in  1859,  and  by  the  Chlo- 
roform Committee  of  the  Medico-Chirur- 
gical  Society  in  1864.  Able  advocates  of 
the  superior  safety   of   ether  appeared, 

1  See  The  Lancet,  August  20,  1870. 
[2  Debate,  in  International  Congress,  Brus- 
sels, 1875.] 


notable  among  whom  were  Mr.  Morgan, 
of  Dublin,  who  estimated  the  chloroform 
deaths  in  Great  Britain  as  one  per  week,1 
and  Dr.  B.  Joy  Jeffries,  of  Boston,  to  whose 
powerful  plea  at  the  Ophthalmological 
Congress  of  1872  Kappeler  attributes 
great  influence.  The  reaction  which  then 
began  marked  the  opening  of  a  contest 
between  the  two  great  anaesthetics  which 
is  not  yet  closed. 

That  ether  is  safer  than  chloroform 
cannot  be  proved  by  statistics  ;  the  de- 
gree in  which  it  is  safer  cannot  be  stated 
even  approximativcly  in  figures.  The 
statement  of  Mr.  Morgan  that  it  is  eight 
times  safer  is  but  an  estimate  based  on 
estimates.  Reason,  experiment,  and  clin- 
ical experience  -concur,  however,  in  fur- 
nishing the  most  satisfactory  proof. 
Ether  is  so  much  less  potent  a  remedy 
than  chloroform  that  danger  of  death  by 
mismanagement  is  almost  impossible,  as 
stated  in  the  text.  For  the  same  reason 
it  cannot  produce  those  sudden  deaths  by 
reflex  action  from  a  powerful  influence 
upon  the  air-passages,  as  chloroform  has 
been  shown  often  to  do.  The  testimony 
of  experimental  physiologists  is  unani- 
mous as  to  the  frequency  with  which 
animals  die  when  chloroform  is  used  as 
compared  with  ether,  the  heart  suddenly 
and  unexpectedly  ceasi  ng  to  act.  The  tes- 
timony of  the  Anaesthetic  Committee,  as 
the  latest  and  best  authority,  need  only  be 
adduced  upon  a  point  so  strongly  sup- 
ported as  this  :  "Ether  ma}'-  be  given  (to 
animals)  for  an  indefinite  period  without 
interfering  with  the  heart/12  Finally, 
the  concurrent  experience  of  the  profes- 
sion may  be  adduced.  Ether  is  now  used 
exclusively  in  at  least  one-third  of  the 
hospitals  of  Great  Britain,  and  a  mixture 
of  ether  with  chloroform  in  nearly  another 
third,  while  there  is  shown  a  general  dis- 
position of  the  profession  throughout  the 
United  Kingdom  to  abandon  the  one  for 
the  other.3 

The  same  action  has  been  taken  by  the 
profession  throughout  the  greater  part  of 
this  country.    In  order  to  obtain  accurate 

['  Dublin  Journal  Med.  Sci.,  Nov.,  1872.] 
[2  British  Med.  Jour.,  Jan.  4,  1879.] 
[3  W.  D.  Bizzell,  M.D.,  of  Mobile,  Ala.,  in 
Virginia  Med.  Monthly,  Aug.,  1879,  from  a 
paper  read  by  Dr.  Jones  before  the  Cork  Med.- 
Chir.  Association. 

About  the  same  statement  is  made  in  the 
British  Med.  Journ.  for  Nov.  6,  1880,  with 
the  following  statistics  :  Deaths  from  chloro- 
form reported  by  leading  English  iournals, 
in  1876,  10;  1877,12;  1878,  13;' 1879,  8; 
1880,  to  Nov.  1,  20 ;  total,  63.  During  the 
same  time,  the  same  journals  contained  re- 
ports of  ten  deaths  from  ether,  five  of  them 
in  England,  two  of  the  ten  from  pulmonary 
affections  causing  death  some  hours  after  the 
administration.  ] 
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information  as  to  the  relative  use  of  chlo- 
roform and  ether,  and  some  other  facts  in 
regard  to  anaesthetics,  the  writer  issued 
a  circular  to  the  profession,  and  from  the 
replies  received  the  following  statements 
are  made :' — 

Some  strongly -marked  geographical 
lines  can  be  drawn  in  this  country  in  re- 
gard to  the  use  of  the  two  anaesthetics. 

Thus,  in  all  New  England,  of  fourteen 
surgeons,  not  one  uses  anything  but  ether. 

Taking  next  the  cities  of  New  York, 
Brooklyn,  and  Philadelphia,  containing 
together  about  two  and  a  half  millions  of 
inhabitants,  and  which  may  be  classed 
together  from  their  proximity  and  similar 
metropolitan  character,  in  these  cities 
there  are  thirty-six  surgeons  who  use 
ether,  three  who  use  ether  or  chloroform 
indifferently,  and  only  two  who  declare 
that  they  use  only  chloroform. 

The  remainder  of  the  country  may  be 
divided  into  two  sections,  North  and 
South,  by  a  line  running  on  the  boundary 
between  Maryland  and  Pennsylvania, 
along  the  Ohio  Eiver,  and  thence  directly 
west.  These  sections  present  a  striking 
contrast  as  to  the  use  of  anaesthetics.  In 
the  North  thirty-seven  surgeons  use  ether, 
twelve  use  chloroform,  and  seven  either 
indifferently.  Four  vise  a  mixture  of  the 
two  ;  two  the  mixture  of  alcohol  one  part, 
chloroform  two  parts,  ether  three  parts  ; 
one  a  mixture  of  one  part  chloroform  to 
three  parts  ether,  and  one  a  mixture  of 
one  to  two. 

In  the  Southern  section  of  the  country 
twenty  surgeons  use  chloroform  and 
twelve  ether.  One  uses  the  mixture  of 
one  to  three,  and  two  use  the  alcohol- 
chloroform  -  ether  mixture  ' '  frequently 
when  ether  fails."2 

In  regard  to  abandoning  the  use  of 
chloroform  for  ether,  taking  the  whole 
country  together,  forty  surgeons,  or  about 
thirty  per  cent.,  have  made  the  change 
within  ten  years,  and  nine  more  within 
about  fifteen  years.  Five  have  changed 
from  ether  to  chloroform,  giving  as  a 
reason  the  superior  practical  advantages 
of  the  latter.  In  the  majority  of  cases 
the  reason  given  for  changing  from  chlo- 

[l  It  would  be  manifestly  impossible  to 
reach  in  this  way  any  very  considerable  pro- 
portion of  the  general  profession.  With  few 
exceptions  only  those  were  addressed  who  are 
surgeons,  and  those  who  by  official  position 
in  hospitals  or  medical  schools  may  be  con- 
sidered, in  a  measure,  representative  men. 

[z  Is  it  not  possible  that  climate  will  yet  be 
found  to  exert  a  considerable  influence  upon 
the  choice  of  an  anaesthetic  ?  Two  or  three 
correspondents  express  the  belief  that  it  plays 
an  important  part  in  determining  the  relative 
mortality,  and  Richardson's  teachings  as  to 
temperature  and  atmospheric  moisture  suggest 
an  affirmative  answer.] 


roform  to  ether  is  death  or  dangerous 
symptoms  observed  in  patients  under 
chloroform.  Quite  a  respectable  percent- 
age, however,  give  only  the  "  influence  of 
professional  opinion"  as  the  determining 
cause. ' 

One  hundred  and  forty-four  surgeons 
report  that  they  had  seen  thirty -four 
deaths  from  chloroform  and  eight  from 
ether,2  one  of  the  latter  having  been  from 
obstinate  vomiting  afterwards. 

Dangerous  symptoms  from  chloroform 
are  reported  as  having  been  witnessed 
two  hundred  and  thirt}r-one  times,  while 
twenty-three  surgeons  use  the-  indefinite 
term  ''several  times,"  and  six  more  say 
"frequently"  or  "repeatedly." 

Dangerous  symptoms  from  ether  are 
reported  as  witnessed  fifty-six  times, 
while  "several"  is  used  seven  times,  and 
"frequently"  or  "often"  six  times  more. 
Four  gentlemen  write  of  bronchial  or 
pneumonic  troubles  following  the  admin- 
istration of  ether,  and  one  writes  of  two 
deaths  in  his  practice  from  comatose 
symptoms  coming  on  a  few  hours  after 
the  administration,  both  patients  being  in 
advanced  age— one  about  70,  the  other  80. 

In  justice  to  chloroform  it  should  be 

['  As  instances  of  change  of  anaesthetic 
agents  after  long  use  without  serious  acci- 
dent, the  following  quotations  from  replies  to 
the  circular  may  be  made.  From  the  high 
standing  and  long  experience  of  the  writers, 
they  may  serve  as  examples  of  the  strength 
of  this  current  of  opinion  : — 

"  I  have  employed  anaesthetics  ever  since 
their  introduction.  For  many  years  I  em- 
ployed nothing  but  chloroform  in  its  pure 
state,  and  have  never  met  with  a  fatal  acci- 
dent, although  on  several  occasions  symptoms 
of  a  very  alarming  character  arose,  and  that 
even  when  the  greatest  possible  care  in  its 
administration  was  observed.  During  the 
last  few  years,  I  have  used  ether  more  fre- 
quently than  chloroform,  first,  because  it  is 
xmqnestionably  a  safer  agent ;  second,  because 
I  have  become  more  timid  in  regard  to  other 
anaesthetics,  and,  lastly,  because  professional 
and  public  sentiment  is  decidedly  arrayed 
against  chloroform." — S.  D.  Gross. 

"  I  commenced  the  use  of  anaesthetics  by  a 
combination  of  ether,  three  parts,  chloroform 
one  part.  This  was  in  the  year  1853,  and  I 
continued  the  use  of  this  combination  for  nearly 
twenty  years,  not  only  in  ovariotomy,  but  in 
general  surgical  practice.  About  1870,  so 
many  accidents  were  reported  in  the  medical 
journals  from  the  use  of  chloroform,  that  I 
adopted  a  different  course.  I  first  use  Squibb's 
ether,  and  when  any  difficulty  arises  in  get- 
ting the  patient  sufficiently  anaesthetized,  I 
supplement  it  with  chloroform.  I  have  never 
had  any  dangerous  symptoms  from  this  plan, 
and  expect  to  continue  it." — Jno.  L.  Atlee.] 

[2  More  than  one  surgeon  may  have  wit- 
nessed and  reported  some  of  the  deaths,  but 
no  hearsay  cases  have  been  admitted.] 
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stated  that  the  inquiry  has  discovei'ed 
some  most  enthusiastic  friends  and  de- 
veloped some  strong  testimony  in  favor 
of  it.  Thus,  Dr.  Hunter  McGuire,  of 
Richmond,  Va.,  states  that  in  the  divi- 
sion of  the  Confederate  Army  to  which  he 
was  attached,  it  was  administered  28,000 
times  without  a  death.  Dr.  D.  W.  Yan- 
dell,  of  Louisville,  has  used  it  during 
thirty-two  years,  and  estimates  the  num- 
her  of  administrations  in  army  and  pri- 
vate practice  at  10,000,  with  no  death, 
and  dangerous  S}'mptoms  but  once,  when 
there  was  evident  faulty  administration. 
Dr.  J.  J.  Chisolm,  of  Baltimore,  gives 
the  same  estimate,  likewise  from  army 
and  private  practice,  without  a  death. 
But  two  or  three  surgeons  outside  of  the 
Southern  States  express  any  enthusiasm 
in  favor  of  chloroform. 

But  although  ether  is  unquestionably 
a  safer  anaesthetic  agent  than  chloroform, 
it  is  not  absolutely  safe.  It  has  its  ne- 
crology as  well  as  chloroform.  Denial  of 
this  is  frequently  made,  just  as  the  friends 
of  chloroform  deny  any  death  from  that 
agent  except  as  the  result  of  mismanage- 
ment. But  the  proof  of  death  under 
ether,  caused  by  the  ether,  is  abundant 
and  irrefragable.  The  first  accident  oc- 
curred as  early  as  1847, '  and  was  plainly 
the  result  of  the  anaesthetic  ;  others  have 
been  recorded  from  time  to  time  since 
then,  and  within  the  last  decade.  Coin- 
cident with  a  greatly  increased  use  of 
ether,  they  have  appeared  much  more 
frequently.  The  statements  at  the  Con- 
gress at  Brussels  that  fourteen  deaths 
from  ether  were  known,  and  that  it  had 
caused  eleven  deaths  in  Lyons  alone,  were 
not  denied.  But  the  case  does  not  rest 
on  indefinite  statement.  The  details  of 
all  the  cases  of  death  recorded  for  ten 
years  were  published  in  1878,2  and  of 
these  there  were  nine  cases  in  which 
"ether  appeared  to  play  no  secondary 
part,  nor  even  to  be  assisted  by  any 
untoward  condition  or  circumstance." 
Kappeler  collected  thirteen  cases,  pub- 
lished between  1872  and  1878,  of  which 
ten  present  no  extenuating  circum- 
stances. Since  then  others  have  appear- 
ed, and  the  following  may  be  given  as  a 
sample : — 

Case.— Male,  age  66  ;  obstruction  of  bowels  ; 
given  forcolotomy  ;  two  ounces  put  in  Clover's 
small  inhaler,  one  ounce  used.  Heart  exam- 
ined and  found  healthy ;  no  contra-indication 
existed.  After  ten  minutes  pulse  was  beating 
strongly,  he  vomited  once  a  little  dark  fluid, 
smelling  of  brandy,  took  one  deep  inspira- 
tion, and  quietly  died.3 


['  Traite  d'Anaasthesie  Chir.,  p.  2f>0.] 
I8  By  Mr.  Cawtley  Dawson,  of  Leeds,  Brit. 
Med.  Journal,  March  2.] 

[3  London  Lancet,  Sept.  4,  1880.] 


Case. — Male,  age  62 ;  addicted  to  drink. 
Ether  given  for  examination  of  hips  injured 
the  day  before,  patient  being  in  good  condition. 
Two  ounces  of  whisky  given,  then  ether  ad- 
ministered to  amount  of  three  or  four  ounces. 
Patient  never  fully  anaesthetized,  pulse  care- 
fully watched.  At  a  period  not  later  than 
fifteen  to  twenty  minutes  from  beginning  of 
inhalation,  "  the  patient  suddenly,  and  with- 
out any  symptomatic  warning  whatever, 
stopped  breathing,  and  was  dead.1"  "  Death 
was  instantaneous,"  another  observer  writes. 
Post-mortem  examination  showed  pleuritic 
adhesions,  heart  full  of  dark  fluid  blood,  its 
muscular  structure  healthy,  the  valves,  espe- 
cially the  aortic,  affected  with  atheromatous 
deposit,  liver  and  kidneys  congested,  the 
latter  studded  with  cysts.  Verdict  of  coro- 
ner's jury,  "  The  deceased  came  to  his  death 
from  causes  unknown  to  the  jury,  while  under 
the  influence  of  ether." 

There  are  two  facts  in  regard  to  the 
action  of  ether  not  generally  recognized, 
yet  of  the  highest  importance.  The  first 
is,  that  ether,  in  the  human  subject,  may 
produce  death  as  suddenly,  as  unexpect- 
edly, and  in  the  identical  manner  that 
chloroform  does.  That  this  statement 
does  not  apply  to  the  lower  animals,  is 
the  concurrent  testimony  of  all  experi- 
mental physiologists.  When  experiment 
on  animals  and  clinical  experience  con- 
cur in  sustaining  a  position,  it  is  impreg- 
nable ;  when  they  clash,  the  latter  must 
carry  our  convictions,  because  it  is  the 
last  authority,  one  from  which  there  can 
be  no  appeal.  If  belladonna  were  admin- 
istered to  man,  in  accordance  with  its 
effects  on  animals,  the  results  would  not 
be  curative  or  pleasant.  The  clinical 
proof  that  under  ether  heart  and  respira- 
tion both  stop  simultaneously,  or  that  the 
heart  may  even  stop  first,  is  abundant.2 

['  Unpublished  case,  from  a  surgeon  in 
New  England.  The  gentleman  is  sued  for 
$10,000  damages  for  the  misadventure  !] 

[2  No  one  could  have  a  deeper  respect  for  the 
memory  of  Snow  than  the  writer,  for  he  was 
witness  to  his  industry  and  his  enthusiasm, 
and  to  him  he  owes  not  only  instruction,  but 
an  enduring  inspiration.  Yet  his  book  con- 
tains so  striking  an  instance  of  the  false  logic 
upon  this  point,  that  it  cannot  be  passed  by. 
It  is  in  regard  to  the  second  case  of  death 
from  ether  which  occurred  at  Lyons  in  1852. 
Pulse  and  breathing  stopped  all  at  once. 
Snow  says  she  died  from  hemorrhage,  yet 
nothing  is  said  in  the  original  report  of  hem- 
orrhage, except  that  two  vessels  were  tied, 
the  operation  being  for  removal  of  superior 
maxillary,  and  these  were  tied  before  the 
ramus  was  divided.  He  adds,  "  according 
to  the  result  of  my  experiments  on  animals, 
ether  is  not  capable  of  causing  the  kind  of  death 
ivhich  this  patient  died."  The  reasoning  is  that 
the  patient  could  not  have  died  in  that  way 
because  no  animals  had  thus  died.] 
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Case. — Female,  age  48,  healthy  in  appear- 
ance and  tolerably  robust.  Fifteen  grams  of 
pure  ether  given  by  an  inhaler,  for  extirpa- 
tion of  cancerous  mammary  gland.  Patient 
in  good  spirits  and  confident.  Fifteen  grams 
of  brandy  given  before  administration.  Du- 
ring the  inhalation  she  held  the  doctor's  hand, 
and  called  him  by  name  when  consciousness 
was  partially  lost.  Soon  there  was  tumes- 
cence of  the  face,  and  the  pulse  was  not  to  be 
felt.  Some  deep  inspirations  followed  the 
means  of  resuscitation,  but  they  became  gradu- 
ally weaker,  and  she  died  in  fifteen  minutes 
from  beginning  of  the  administration.  The 
post-mortem  showed  some  cancerous  nodules 
in  the  lungs.1 

The  details  of  many  cases  in  which 
death  was  narrowly  escaped  show  the 
same.  Kappebr  gives  three,  in  all  of 
which  pulse  and  respiration  suddenly  and 
simultaneously  failed.  In  one  of  them, 
at  Guy's  Hospital,  the  patient,  a  boy 
eleven  years  old,  artificial  respiration  was 
maintained  for  four  hours,  during  all 
which  time  the  pulse  remained  extrgmely 
feeble. 

In  addition,  the  opinion  of  the  highest 
authority  may  be  adduced.  At  the  In- 
ternational Congress  at  Brussels  M. 
Perrin  said  :  "  The  fact  of  death  from 
ether  cannot  be  contested,  and  the  acci- 
dents, whatever  may  be  said,  resemble 
those  from  chloroform.  Like  chloroform, 
ether  exposes  to  sudden  accidents,  impos- 
sible to  foresee,  dependent  on  accidental 
syncope."  M.  Forget  said,  that  "to 
deny  that  every  anaesthetic  causes  sudden 
death  is  to  refuse  to  receive  evidence." 
Kappeler,  in  summing  up  the  evidence 
furnished  by  his  table  of  ether  deaths, 
says:  "From  the  foregoing  facts,  how- 
ever, it  by  no  means  appears  that  ether- 
death  in  man  is  essentially  different  from 
chloroform-death,  nor  that  death  under 
the  inhalation  of  ether  in  man  always 
commences  by  disturbance  of  respiration, 
and  in  every  case  proceeds  from  the  res- 
piratory organs,  as  experimental  physi- 
ologists maintain  to  be  the  case  with  ani- 
mals." 

We  are  forced,  then,  by  clinical  evi- 
dence to  reject  the  statement  of  text- 
books, that  ether  "  never  suddenly  para- 
lyzes the  heart,"  as  well  as  the  latest 
doctrine  that  ether  always  gives  warning 
by  the  pulse,  it  becoming  "weak  and 
slow,  not  suddenly  but  gradually."2  Nor 
will  the  doctrine  of  Schiff,  based  wholly 
upon  experiment  with  animals,  that  death 
under  ether  always  begins  with  the  res- 
piratory function,  bear  examination  by 
the  light  of  clinical  experience,  while  his 

['  Kappeler,  from  Brit.  Med.  Journ.,  Nov. 
17,  1877.] 

[2  Boston  Med.  and  Surg.  Journal,  Dec.  2, 
1880.] 


corollary  that  the  surgeon  is  always  re- 
sponsible for  the  death  of  a  patient  under 
ether,  is  unsound,  as  it  is  sure  to  work, 
if  adopted,  most  serious  injury  and  great 
injustice  to  whoever  may  be  so  unfortu- 
nate as  to  have  an  accident  with  this  anaes- 
thetic. 

The  second  important  fact  in  regard  to 
ether,  is  that  the  dangerous  symptoms  or 
death  may  supervene  at  some  considerable 
time  after  the  administration  has  termi- 
nated, just  as  they  do  after  chloroform. 
Whether  the  fatal  event  can  justly  be  at- 
tributed to  ether  in  such  cases  as  those 
reported  by  M.  Eichet,'  where  a  suffoca- 
tive catarrh  began  soon  after  the  inhala- 
tion, and  caused  death  some  days  after- 
wards, remains  yet  to  be  determined. 
There  are  cases  fully  detailed,  however, 
exactly  resembling  those  occurring  after 
chloroform,  and  in  regard  to  which  there 
can  be  no  question. 

Case. — Female,  age  35  ;  thirty  grams  given 
by  inhaler,  for  flexion  of  contracted  knee.  All 
went  well  until  one  hour  and  a  half  after  the 
administration,  when  suddenly  cyanosis, 
failure  of  pulse,  and  pulmonary  rattling  made 
their  appearance,  and  death  followed  one 
hour  and  a  half  later.2 

Case. — Male,  age  19,  with  posterior  spinal 
curvature  ;  ether  given  for  tenotomy  and  flex- 
ion of  knee.  Fifteen  minutes  after  patient  was 
removed  to  his  room,  he  was  suddenly  seized 
with  symptoms  of  asphyxia  and  failure  of 
respiration.     Death  forty-five  miniates  later.3 

The  writer  is  cognizant  of  a  number  of 
such  cases,  in  which  the  patient  was  res- 
cued by  vigorous  measures,  and  which 
have  never  been  published.  It  is  probable 
that  these  late-appearing  accidents  are 
more  frequent  with  ether  than  with  chlo- 
roform, from  the  larger  quantity  required, 
its  greater  solubility  in  the  blood-serum, 
and  the  slower  rate  of  its  excretion.  With 
present  knowledge  they  are  the  most  in- 
explicable facts  connected  with  anaes- 
thesia. 

The  physiological  action  of  ether,  al- 
though in  general  closely  resembling  that 
of  chloroform,  differs  in  some  points  so 
much  as  to  demand  consideration.  As  in 
its  mode  of  causing  death  the  effect  of 
ether  upon  the  blood-pressure  is  far  from 
showing  in  man  that  entire  want  of  influ- 
ence which  it  exhibits  in  animals,  neither 
does  it  in  man  show  that  invariable  and 
unexceptionable    depression  of  pressure 

['  Accidents  tardifs  apres  1' administration 
d'ansesthesiques,  Gaz.  des  Hopitaux,  July  12, 
1879.  Four  cases,  3  after  ether,  1  after  chlo- 
roform.    Three  of  the  patients  very  obese.] 

[2  Kappeler,  from  Brit.  Med.  Journ.,  Nov. 
17,  1877.] 

[3  Dr.  T.  G.  Morton,  Amer.  Journ.  Med. 
Sci.,  Oct.,  1876. 
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which  is  characteristic  of  chloroform. 
With  chloroform,  marked  depression  of 
the  sphygmographic  curve  is  always  pro- 
duced in  man,  while  with  ether  a  con- 
siderable proportion  of  cases  show  no 
change.  Thus,  Kappeler  gives  ten  tra- 
cings, in  three  of  which  there  was  but 
slight,  if  any,  change  from  the  normal — an 
occurrence  not  presented  once  in  twenty- 
five  observations  with  chloroform  ;  but  in 
seven  of  the  ten  cases  "  the  curve  of  deep 
ether-narcosis  differed  not  at  all  from  that 
of  chloroform-narcosis."1 

Deep  flushing  of  the  face  occurs  under 
the  administration  of  ether.  A  profuse 
salivation  is  a  very  unpleasant  feature, 
causing  cough,  efforts  at  swallowing,  and 
choking  sensations.  The  pupils  are  not 
generally  so  closely  contracted  as  under 
chloroform,  and  may  remain  unchanged. 
The  respiratory  action  very  rarely  goes  on 
undisturbed  with  ether  as  it  often  does 
with  chloroform  ;  cough,  hawking,  catch- 
ing of  the  breath  are  almost  always  pre- 
sent, and  marked  irregularity  is  the  gene- 
ral rule. 

In  the  length  and  severity  of  the  stage 
of  excitement  there  is  the  greatest  con- 
trast between  the  two  agents.  With 
ether  irregular  muscular  action  is  ex- 
treme, and  marked  rigidity  of  the  ex- 
tremities, which  may  extend  lo  the  whole 
body ;  there  are  violent  efforts  to  escape 
from  the  inhalation,  prompted  by  the  dis- 
tressing sense  of  suffocation,  and,  more 
generally  than  with  chloroform,  there  are 
struggles  with  the  arms  and  legs,  attempts 
to  rise  from  the  table,  and  even  to  get 
out  of  the  room.  The  stage  of  relaxation 
and  complete  anaesthesia  having  been  at- 
tained, it  is  maintained  with  difficulty  ; 
the  patient  readily  relapses  into  a  condition 
of  excited  intoxication,  in  which  it  is  im- 
possible for  the  operator  to  proceed. 
Finally,  the  return  to  consciousness  is 
marked  with  more  unpleasant  symptoms 
than  that  from  chloroform.  A  state  of 
excitement  like  partial  intoxication,  and 
various  hysterical  symptoms  are  apt  to 
make  their  appearance,  while  the  smell 
and  taste  of  ether  may  disgust  the  patient 
for  hours  if  not  days. 

The  question  as  to  which   anaesthetic 
causes   vomiting    most  frequently  after- 
wards, long  undecided,  may  be  said  to  be 
settled  in  favor  of  ether  by  the  experience 
of  Dr.  Keith,  of  Edinburgh,  whose  brilliant 
success  with  an  operation  after  which  vom- 
iting is  especially  deleterious  is  well  known. 
There  is  no  question,  however,  that  this 
1     unpleasant  effect  of  ether,  as  well  as  the 
I     stage  of  excitement,  may  be  very  much 
and  very  favorably  modified  by  circum- 
i     stances  fully  under  control.     The  quality 
of  the  ether  should  be  assured.      The 

['  Pp.  158-167.] 
vol.  in.— 36 


mode  of  administration  is  ver}r  important. 
When  the  patient  is  brought  promptly 
under  the  influence,  without  saturating 
the  tissues  throughout  the  body,  the  stage 
of  excitement  is  less  marked,  the  subse- 
quent vomiting  more  frequently  absent  or 
milder,  and  recovery  from  the  ancesthetic 
state  is  more  rapid  and  less  unpleasant. 

There  can  be  no  doubt  that  an  examina- 
tion of  the  urine  of  a  patient  should  pre- 
cede the  administration  of  ether  whenever 
practicable.  Dr.  T.  A.  Emmet,  of  New 
York,  was  the  first  to  call  the  attention 
of  the  profession  to  this  subject.1  About 
sixteen  years  ago,  in  reporting  a  death 
after  an  operation  for  cystitis,  he  urged 
the  greater  necessity  of  examining  the 
condition  of  the  kidneys  than  that  of  the 
heart.  Albuminuria  being  present  indi- 
cates that  the  eliminative  power  of  the 
kidneys  is  embarrassed,  and  under  these 
circumstances  the  most  unfavorable  re- 
sults are  likely  to  follow  the  administra- 
tion of  ether.  He  states  that  he  has  had 
at  least  five  deaths  under  these  circum- 
stances, which  might  have  been  avoided 
had  the  urine  been  examined.  Further 
experience  has  sustained  the  correctness 
of  Dr.  Emmet's  position,  and  other  ob- 
servers have  called  attention  to  the  con- 
nection between  diseased  kidneys  and 
death  from  ether.2 

The  importance  of  the  mode  of  admin- 
istration having  been  shown  it  may  be 
said  that  for  ether  an  inhaler  is  as  advis- 
able as  it  is  unadvisable  for  chloroform. 
It  is  next  to  impossible  to  anaesthetize  a 
patient  by  giving  ether  on  a  towel,  as  can 
be  done  with  chloroform  with  dangerous 
rapidity. 

There  should  be  an  enclosed  space  over 
the  mouth  and  nose  containing  the  vapor 
and  a  certain  amount  of  air,  and  from 
which  the  air  may  be  for  a  time  entirely 
excluded.  The  administration  may  be 
effected  by  a  cone  of  paper  with  a  sponge 
in  the  apex,  or  a  napkin  rolled  up,  on  the 
inside  of  which  the  ether  is  poured ;  but 
these  are  apt  to  lose  their  shape  upon 
being  wetted  by  the  ether,  and  may  be- 
come a  source  of  danger.  The  end  can  be 
therefore  more  conveniently,  more  expe- 
ditiously, and  more  pleasantly  attained  by 
the  use  of  an  inhaler.  Of  these  there  are 
numerous  patterns  and  devices.     Kappe- 

[»  Gynaecology,  2d  ed.,  p.  746.]     ' 
[2  Case  of  death  from  ether,  by  Thos.  Gr. 
Morton,  M.D.,  Amer  Journ.   Med.  Sci.,  Oct., 
1876.      Also   Dr.    Hunt,    Philadelphia  Med. 
Times,  Feb.  6,  1875. 

There  is  a  curious  observation  by  Mr.  Law- 
son  Tait,  published  in  the  British  Medical 
Journal,  Nov.  27,  1880,  which  seems  to  show 
a  suppression  of  the  urinary  secretion  under 
ether.  This  important  subject  should  be 
fully  investigated  hy  skilful  experimenters.] 
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ler  praises  highly  Clover's  lesser  appara- 
tus, which  consists  of  a  mask  to  cover  the 
mouth  and  nose,  an  ether  vessel,  sur- 
rounded by  a  warm-water  chamber,  and 
a  rubber  sack,  out  of  and  into  which  the 
patient  respires.  There  ax*e  no  valves, 
but  an  arrangement  exists  by  which  the 
air  can  be  shut  oft*  and  pure  ether-vapor 
administered  at  pleasure.  In  using  in- 
struments of  this  pattern  "anaesthesia 
and  asphyxia  proceed  on  parallel  lines 
without,  it  appears,  increasing  the  risk  to 
the  patient."1 

Clover's  apparatus  is  expensive,  and  not 
in  our  market.  Any  inhaler  to  meet  the 
requirements  of  general  practice  must  be 
inexpensive,  simple,  and  easily  managed. 
Such  an  instrument  is  Squibb's,  described 
in  Transactions  of  the  Medical  Society  of 
the  State  of  New  York,  and  used  in  some 
public  institutions.  It  can  be  made  by 
any  one.  The  inhaler  designed  jointly 
by  Drs.  Rohe  and  Leonard,  of  Baltimore, 
consists  of  a  face  piece  and  a  rubber  bag.' 
These  two  inhalers  are  both  -©f  the 
"  closed  sack"  character.  Lente's  smaller 
inhaler  is  a  mask  of  sheet  brass,  with  an 
opening  for  air  which  can  be  more  or  less 
completely  closed  by  a  perforated  stopper. 
Allis's  ether  inhaler  is  an  ingenious  device 
for  securing  a  large  evaporating  surface. 
For  the  mixed  vapors  it  has  rendered  good 
service  in  our  hands  ;  for  ether  we  should 
doubt  if  the  air  could  be  sufficiently  shut 
off",  but  have  had  no  experience  with  it  for 
this-  anaesthetic.  All  these  instruments 
meet  the  requirements  above. 

To  attain  satisfactory  results  in  the  ad- 
ministration of  ether,  it  must  be  given 
boldly  and  freely.  The  young  adminis- 
trator may  understand  that  all  fear  of  too 
concentrated  vapor,  so  just  with  chloro- 
form, is  needless.  If  continued  too  long, 
or  too.  much  be  given,  the  danger  will  be 
from  asphyxia,  and  no  danger  can  be  so 
readily  avoided,  because  its  approach  is 
marked.  The  sudden  deaths  which  have 
occurred  under  ether  have  not  been  shown 
to  be  connected,  in  the  remotest,  degree, 
with  any  errors  of  administration.  At 
first  give  but  little  vapor,  so  that  the  air- 
passages  may  become  accustomed  to  it, 
the  patient  quieted  and  induced  to  breathe 
calmly  and  deeply.  This  attained,  ad- 
vance the  strength  of  the  vapor  rapidly, 
and  soon  shut  off  the  air  as  completely  as 
possible.  Air  can  never  be  entirety  ex- 
cluded by  any  of  the  inhalers.  The  closed 
sacks  contain  enough  for  several  inspira- 
tions, and  there  is  always  some  passage- 
way by  the  sides  of  the  nose.  A  towel,  wet 
with  ether,  falling  down  closely  over  nose 
and  mouth,  it  is  needless  to  say  would  be 
highly  dangerous.  Relaxation  and  com- 
plete anaesthesia  having  been  obtained,  a 

['  M.  Perrin,  Congress  at  Brussels,  1875.] 


small  quantity  of  air  is  to  be  admitted, 
but  it  requires  careful  watchfulness  on 
the  part  of  the  administrator  to  prevent  a 
partial  return  of  consciousness,  so  embar- 
rassing to  the  operator. 

That  an  escape  from  the  evils  and  in- 
conveniences of  the  two  great  anaesthetics 
should  be  sought  by  using  them  in  com- 
bination was  but  natural.  A  mixture  of 
the  two  in  varying  proportions  was  pro- 
posed at  an  early  day,  but  anaesthesia  by 
this  method  has  never  obtained  any  great 
degree  of  general  popularity,  although  in 
the  hands  of  a  few  individuals  it  has 
been  used  with  marked  success.  Snow 
was  unfavorable  to  any  combination  of 
ether  and  chloroform,  and  against  his  in- 
fluence even  the  strong  recommendation 
of  the  Chloroform  Committee  did  not  avail. 
The  statement  of  Snow,  that  from  a  mix- 
ture of  the  two  agents  there  results  "a 
combination  of  the  undesirable  qualities 
of  both,  without  any  compensating  ad- 
vantage," has  not  stood  the  test  of  trial. 
They  have  proved  efficient,  and  as  the 
committee  stated,  safer  than  chloroform. 
The  mixture  which  has  been  most  thor- 
oughly tested  is  that  consisting  of  three 
parts  of  ether  and  one  of  chloroform, 
known  as  the  "Vienna  mixture,"  and 
which  is  said  to  have  been  given  in  Vi- 
enna alone  8000  times  without  a  fatal 
accident.  Billroth  adds  to  this  now 
one  part  of  absolute  alcohol.1  In  this 
country  this  mixture  was  used  for  more 
than  twenty  years  by  two  of  the  pioneers 
of  ovariotomy  without  accident.  Rich- 
ardson says  this  is  the  best  proportion  for 
combined  use,  but  gives  no  reasons  for 
the  statement.  Next  to  this  combination 
is  the  "alcohol-chloroform-ether  mix- 
ture"— one  part  alcohol,  two  parts  chlor- 
oform, and  three  parts  ether,  by  measure. 
These  mixtures  were  especially  recom- 
mended by  the  Chloroform  Committee  as 
being  "as  effective  as  pure  chloroform,  and 
a  safer  agent  when  deep  and  prolonged 
anaesthesia  is  to  be  produced,"  and  this 
particular  combination  "  is  to  be  pre- 
ferred on  account  of  the  uniform  blending 
of  the  ether  and  chloroform  when  com- 
bined with  alcohol,  and  the  equable  es- 
cape of  the  constituents  in  vapor."  Not- 
withstanding the  latter  clause,  the  objec- 
tion is  constantly  urged  that  the  rate  of 
evaporation  of  the  constituents  is  unequal 
and  a  source  of  danger.  Allowing  its 
force,  all  clanger  from  this  sour.ce  can  be 
averted  by  keeping  it  in  view  while  con- 
ducting the  administration.  The  other 
objection  often  urged  that  this  mixture  is  j 
not  effective  can  be  most  positively  de-' 
nied  ;  abundant  experience  has  proved  itj 
to  be  "  as  effective  as  chloroform." 

It  is  unfortunate  that  no  means  exist 

[»  Kappeler,  p.  200.1 
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by  which  the  relative  safety  of  these  com- 
binations of  anaesthetics  can  be  deter- 
mined or  even  indicated.  Deaths  have 
undoubtedly  occurred  under  all  of  them.1 
Dangerous  symptoms  under  their  use  are 
mentioned  in  the  correspondence,  as  hav- 
ing been  witnessed  sixteen  times,  and 
considering  the  comparatively  few  admin- 
istrations, they  have  probably  occurred 
nearly  as  frequently  as  under  chloroform. 
At  present,  all  that  can  be  said  decidedly 
in  their  favor  is  theoretical.  As  the 
chloroform  is  so  much  diluted  it  will  not 
cause  sudden  death  by  reflex  action,  nor 
in  any  manner  so  frequently  as  when 
undiluted.  On  the  other  hand,  it  may 
justly  be  maintained,  that  the  danger  of 
these  mixtures,  as  compared  with  ether, 
are  increased  in  direct  ratio  to  the  amount 
of  chloroform  each  contains. 

The  returns  to  the  circular  issued  show 
that  the  mixed  vapors  are  but  very  little 
used  in  this  country.  ,  Several  surgeons 
state  that  they  resort  to  the  alcohol- 
chloroform-ether  mixture  in  place  of 
chloroform  for  ovariotomy  and  other  pro- 
longed operations,  and  quite  a  respecta- 
ble proportion  of  the  adherents  of  ether 
virtually  administer  them,  as  they  confess 
to  adding  "a  little  chloroform"  whenever 
difficulty  is  experienced  in  bringing  the 
patient  under  the  influence  of  ether.2 

"With  the  present  division  of  profes- 
sional opinion  as  to  the  two  leading  anaes- 
thetics, and  with  the  present  lack  of 
accurate  knowledge  as  to  their  relative 
danger,  the  young  surgeon  may  feel  con- 
siderable embarrassment  in  making  a 
choice  between  them.  It  is  possible  also 
that  the  amount  of  attention  here  be- 
stowed upon  death  and  dangerous  symp- 
toms from  them  may  increase  his  em- 
barrassment as  to  a  choice,  or  even 
shake  confidence  in  both.  Nevertheless, 
a  full  study  of  the  dark  side  of  anaes- 
thetics, and  a  careful  comparison  of  some 
current  doctrines  with  recorded  facts, 
seemed  to  be  the  plain  dictate  of  duty 
here.  If  the  claim  that  there  is  no 
risk  in  administering  chloroform  except 
that  arising  from  mal-administration  can 
be  sustained,  the  proof  should  be  ad- 
vanced ;  and  if  the  doctrines  that  ether 
only  kills  by  interfering  with  respiration, 


['  One  by  the  alcohol-chloroform-ether 
mixture,  and  the  only  one  thus  far  known,  is 
recorded  in  Am.  Jour.  Med.  Sci.,  Oct.,  1876,  p. 
415.  The  patient  had  previously  taken  ether.  ] 

[2  The  writer  can  give  strong  personal  tes- 
timony in  favor  of  the  alcohol-chloroform- 
ether  mixture,  from  use  of  it  since  1864,  which 
is  worth  no  more  than  all  individual  testimony 
upon  the  question  of  relative  safety.  Danger- 
ous symptoms  were  seen  but  once,  and  then  the 
patient  had  albuminuria,  although  the  fact 
was  not  ascertained  until  afterwards.] 


or  never  kills  at  all  are  false,  the  facts 
should  be  presented,  and  if  reason,  ex- 
periment, and  clinical  experience  concur 
in  showing,  as  they  certainly  do,  that 
ether  is  the  safer  anaesthetic,  it  should  be 
set  forth.  Finally,  if  the  truth  be  that 
all  anaesthetics  sometimes  prove  fatal  in 
spite  of  the  utmost  skill,  and  care,  and 
precaution  —  if  "anaesthesia,  with  any 
ancesthctic,  is  sometimes  the  straw  re- 
quired to  break  the  camel's  back"1 — the 
truth  should  be  known  and  fully  recog- 
nized, that  those  members  of  the  pro- 
fession who  may  be  so  unfortunate  as  to 
have  accidents  befall  them  with  these 
agents  may  not  be  blamed,  but  held  free 
from  damage.  The  tone  of  professional 
opinion  around  the  surgeon  will  of  course 
strongly  influence  his  choice.  In  case  of 
accident  from  chloroform  in  some  cities 
or  sections,  he  would  be  unanimously  con- 
demned by  his  professional  brethren  ;  in 
others  he  would  be  sustained.  But 
the  choice,  after  all,  will  depend  largely 
upon  the  decision  of  the  question  as  to 
whether  any  risk  ought  to  be  incurred  for 
the  sake  of  convenience  or  practical  ad- 
vantages, and,  if  any,  how  much?  The 
amount  of  relative  danger  not  being  jet 
exactly  known,  both  anaesthetics  being 
used  by  men  of  equally  high  position, 
ability,  and  experience,  the  choice  must 
be  matter  of  individual  judgment,  and 
made  after  careful  study  of  the  subject 
and  conscientious  consideration  of  the 
responsibility.  If  absolute  safety  in  the 
use  of  anaesthetics  cannot  be  guaranteed, 
the  surgeon  is  in  no  worse  case  than  he 
has  always  been  in  regard  to  other  mat- 
ters. Minor  operations,  even  those  of 
trifling  import,  sometimes  prove  fatal,  yet 
such  operations  have  never  been  avoided 
or  declined,  because  in  very  rare  instances 
and  in  a  very  small  proportion  they  have 
been  followed  by  the  most  serious  conse- 
quences. 

The  action  of  anaesthetics  can  be  most 
favorably  modified  by  morphia.  Given 
hypodermically  to  the  amount  of  from 
one-sixth  to  one-third  of  a  grain,  some 
twenty  minutes  before  the  inhalation  of 
chloroform,  it  diminishes  the  stage  of 
excitement,  lessens  to  one-half  or  even 
one-third  the  amount  of  the  anaesthetic 
required,  diminishes  the  vomiting,  and 
promotes  quiet  sleep  afterwards.  This 
plan  of  mixed  anaesthesia  was  first  prac- 
tised almost  simultaneously  by  aSTussbaum, 
of  Munich,  and  Bernard  the  physiologist. 
It  has  now  a  very  large  amount  of  evi- 
dence in  its  favor.2      There  have  been 

['  Dr.  Henry  J.  Bigelow,  of  Boston,  answer 
to  circular.] 

[2  Amer.  Journ.  Med.  Sci.,  April,  1876  ; 
Nouveau  Diet,  cle  Med.  et  de  Chir.  Pratiques, 
t.  xxrv.,  art.  opium,  1877.    Verriet-Litardiere, 
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some  comparative  observations  published 
of  the  same  series  of  operations,  and  of  the 
same  patients  anaesthetized  without  and 
with  a  preceding  injection  of  morphia, 
which  give  very  strong  testimony  in  favor 
of  this  plan.1  The  value  of  this  plan 
may  be  said  to  be  now  generally  recog- 
nized, particularly  for  protracted  and 
severe  operations.  It  should  never  be 
omitted  incases  where  great  dread  of  the 
operation  exists,  producing  an  emotional 
state,  which  experience  has  shown  to  have 
played  no  insignificant  part  in  the  history 
of  chloroform  accidents.  Tranquillized 
and  soothed  by  the  narcotic,  such  pa- 
tients pass  quietly  into  the  anaesthetic 
state,  and  certainly  escape  risk  otherwise 
encountered. 

From  an  experience  of  twenty-five 
cases  Kappeler  gives  an  opinion  decidedly 
unfavorable  to  the  combined  use  of  ether 
and  morphia.  The  writer  has  constantly 
used  the  alcohol-chloroform-ether  mixture, 
which  is  one-half  ether,  and  has  never 
omitted  a  preceding  injection  of  mwfphia 
and  atropiafor  severe  and  prolonged  opera- 
tions, and  among  them  have  been  several 
ovariotomies.  No  bad  effects  have  been 
witnessed  from  this  combination,  but  the 
experience  has  not  been  very  large.  It 
may  very  certainly  be  stated  that  the 
stage  of  excitement  is  increased  when 
the  time  between  the  hypodermic  injec- 
tion and  the  administration  does  not 
amount  to  twenty  minutes. 

Whenever  a  hypodermic  injection  of 
morphia  precedes  an  anaesthetic,  there  is 
no  question  that  atropia  should  be  added. 
Its  power  as  a  cardiac  respiratory  stimu- 
lant has  been  long  recognized2  and  dis- 
tinctly taught,3  and  its  value  as  a  means 
of  lessening  the  danger  of  respiratory 
and  cardiac  syncope  under  chloroform 
duly  appreciated.4  As  a  preventive  of 
accident  atropia  is,  without  doubt,  far 
more  reliable  than  as  a  means  of  rescue 
when  it  has  occurred.] 

Nitrous  oxide,  which  we  had  looked 
upon  as  of  mere  historical  interest,  as  a 
kind  of  pioneer  in  anaesthesia,  has  also 
been  revived  of  late  years  and  turned  to 
practical  account,  chiefly  through  the  ex- 

De  l'ansesthe'sie  mixte,  ou  del'emploi  combing 
de  la  Morphine  et  du  Chloroforme,  These  de 
Paris,  1878;  Trans.  Ohio  State  Med.  Soc, 
1879.] 

['  Recherches  sur  l'ansesthesie  chirnrgicale 
obtenue  par  Taction  combine'e  de  la  omor- 
phine  et  du  Chloroforme,  Par  H.  De  Brinon, 
Paris,  1878  ;  Kappeler,  pp.  202-9.] 

[2  Harley,  The  Old  Vegetable  Neurotics, 
1869.] 

[3  Fothergill,  The  Practitioner's  Handbook, 
2d  ed.,  Phila.,  1880.] 

[4  Bartholow,  Prize  Essay;  Amcr.  Med. 
Assoc,  1869.] 


ertions  of  Dr.  Evans,  an  American  den- 
tist residing  in  Paris.  It  is  a  remarka- 
ble fact  that,  when  inhaled  unmixed  with 
atmospheric  air,  it  fails  to  produce  the 
excitement  to  which  it  owes  the  name  of 
"laughing  gas;"  but  merely  throws  the 
patient  very  rapidly  into  a  condition  of 
complete  coma,  attended  with  great 
lividity  of  the  face,  and  staring  dilata- 
tion of  the  pupils,  presenting  a  very 
alarming  appearance  when  seen  for  the 
first  time,  but,  as  experience  shows,  free 
from  danger,  subsiding  as  rapidly  as  it 
supervened,  and  leaving  in  the  great 
majority  of  cases  no  trace  of  .sickness  or 
other  unpleasant  effects.  The  agent  has 
recently  been  rendered  much  more  port- 
able by  keeping  it  stored  in  the  liquid 
form  in  a  strong  cast-iron  bottle,  from 
which,  by  turning  a  stopcock,  the  gas  is 
supplied  to  an  India-rubber  bag,  large 
enough  to  contain  about  an  average  dose 
for  producing  insensibility.  When  this 
is  exhausted  the  balloon  can  be  refilled  in 
the  same  way  as  often  as  may  be  desired, 
and  thus  it  is  possible  hy  a  series  of  inter- 
mitted administrations  to  keep  a  patient 
under  the  influence  of  the  gas  for  a  pro- 
tracted period.  It  is  questionable,  how- 
ever, whether  nitrous  oxide,  if  employed 
for  producing  long  continued  insensibility, 
would  prove  as  safe  as  chloroform,  and  it 
is  pretty  generally  admitted  that  its  legiti- 
mate place  is  for  operations  of  very  short 
duration.  But  for  avoiding  the  brief  but 
acute  agony  of  tooth-extraction,  it  ap- 
pears to  be  an  unquestionable  boon  to 
humanity. 

[Farther  experience  has  not  changed 
the  relative  position  or  very  much  en- 
larged the  sphere  of  action  of  nitrous  ox- 
ide" That  it  is  the  safest  of  all  anaesthetics, 
has  been  established  beyond  question.  In 
one  institution,  where  each  administra-  i 
tion  is  subject  of  record,  this  gas  has  been 
given  over  one  hundred  thousand  times, 
and  not  only  without  a  death,  but  without 
causing  in  a  single  instance  symptoms 
sufficiently  serious  to  necessitate  trans- 
porting the  patient  home  in  a  carriage.1 
In  the  city  of  Philadelphia  alone,  it  has 
been  given  over  one  hundred  and  thirty- 
three  thousand  times  without  a  death 
and  without  any  injurious  results.2  Death 
cannot  be  justly  attributed  to  it  in  more 
than  four  cases  since  its  introduction. 

The  feasibility  of  using  nitrous  oxide 
for  prolonged  and  severe  operations  has 
been  demonstrated  by  many  surgeons, 
and  cases  have  been  recorded  by  Car- 
nochan,  Morton,    Blanchet,    Skene,   and 


['  Colton  Dental  Association,  New  York  ; 
Traite  d'Anresthesie  Chirnrgicale,  par  Dr.  J. 
B.  Rottenstein,  Paris,  1880.] 

[a  Anaesthetic  Manual,  Dr.  Laurence  Turn- 
bull,  Phila.,  1879.] 
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Sims.  The  latter  continued  the  inhala- 
tion of  the  gas  during  a  complicated 
ovariotomy  lasting  over  an  hour  and  a 
half.1  A  sufficient  number  of  prolonged 
operations  has  not  yet  been  performed 
with  this  anaesthetic,  however,  to  prove 
that  it  is  as  safe  for  them  as  for  those  of 
brief  duration.  Moreover,  the  cost  of  the 
apparatus  for  liquefying  the  gas,  the  only 
form  in  which  it  can  be  of  service  in  gen- 
eral surgical  practice,  is  such  as  to  mili- 
tate against  its  use  ;  while  for  some  ope- 
rations "  it  fails  to  produce  a  sufficient 
degree  of  muscular  relaxation."2 

Recently,  Mr.  Clover,  of  London,  has 
produced  anaesthesia  by  administering 
first  nitrous  oxide,  and  continuing  the 
process  with  ether,  thus  escaping  much  of 
the  unpleasant  excitement  of  the  latter. 
In  this  country  this  plan  has  been  fol- 
lowed for  some  time  by  Dr.  J.  C.  Hutch- 
ison, of  Brooklyn,  N.  Y.,  "for  all  ope- 
rations of  over  fifteen  minutes'  duration." 

Kappeler  states,  upon  the  authority  of 
Prof.  Liicke,  of  Strasbourg,  that  in  most 
of  the  German  clinics  sulphuric  ether  is 
now  no  longer  used  for  local  anaesthesia. 
"Robbins's  anaesthetic  ether,"  which,  in 
fact,  is  bichloride  of  methylene,  has  been 
substituted  for  it,  and  is  much  more 
rapid  and  effective  in  action  than  ether. 

An  escape  from  the  dangers  of  chloro- 
form and  the  practical  inconveniences  of 
ether  has  recently  been  sought  by  the  em- 
ployment of  new  articles  for  anaesthetic 
purposes.  Bromide  of  ethyl  (C2H5Br.), 
sued  as  an  anaesthetic  by  Mr.  IsTunneley, 
of  Leeds,  England,  previous  to  1865,  has 
again  been  brought  forward  and  warmly 
advocated  by  Drs.  Turnbull  and  R.  J. 
Levis,  of  Philadelphia.  That  it  is  pleas- 
anter  to  inhale  than  chloroform,  exceed- 
ingly rapid  in  producing  complete  uncon- 
sciousness, and  very  evanescent  in  action, 
can  be  stated  from  personal  experience. 
Unfortunately,  clinical  experience  has  not 
brought  a  realization  of  the  promise  at- 
tending its  introduction.  Two  deaths  oc- 
curred in  a  very  limited  number  of  ad- 
ministrations, and  whatever  extenuating 
circumstances  may  be  urged,  confidence 
of  the  profession  in  its  safety  was  de- 
stroyed, and  it  has  been  placed  with  amy- 
lene,  among  the  anaesthetics  which  have 
been  tried  and  found  wanting,  while  the 
favor  with  which  it  was  received,  and  the 
eagerness  and  frequency  with  which  it 
was  tried,  strongly  attest  the  existing  dis- 
satisfaction with  anaesthetics  at  present 
i      in  use. 

Another  substance  stands  now  before 
the    profession,  with   testimony  of  very 

[l  Traite  d'Anses.  Chir.,  by  Rottenstein,  p. 
1      193.] 

[2  J.  Marion  Sims,  in  Traite  d'Anses.  Chir., 
p.  193.] 


high  scientific  character  in  its  favor,  and 
the  endorsement  of  a  considerable  amount 
of  equally  high  clinical  experience.  This 
substance  is  the  dichloride  of  ethidene 
(C2,H4,C1J,  in  the  language  of  the  Anaes- 
theticCommittee,  "anisomeride  of  ethene 
dichloride  produced  from  aldehyde."  It 
is  a  liquid  very  much  resembling  chloro- 
form in  taste,  smell,  and  appearance,  and 
differs  from  its  isomeride,  ethene  dichlo- 
ride, known  as  "Dutch  liquid,"  by  a  dif- 
ference of  boiling-point,  and  by  the  spe- 
cific gravity,  1.182,  while  the  latter  is 
1.28, '  and  by  "•not  being  decomposed  by 
an  alcoholic  solution  of  potassa.  "2  Dis- 
covered by  Regnault  in  1839,  it  was  placed 
among  the  anaesthetics  proper  by  Snow, 
having  been  first  used  by  him,  and  is  the 
subject  of  the  last  chapter  of  his  classic 
work,  under  the  name  of  "monochloru- 
retted  chloride  of  ethyle. "  He  adminis- 
tered it  to  sixteen  patients  for  various 
operations,  was  well  pleased  with  its  ef- 
fects, and  expressed  the  opinion  from  its 
chemical  composition,  that  it  pretty  cer- 
tainly would  not  be  liable  to  cause  the 
sudden  deaths  which  have  occasionally 
been  produced  by  the  administration  of 
chloroform."  "Since  then  it  has  been 
warmly  recommended  by  Liebreich,  who 
placed  its  reliability  beyond  question  by 
experiments  on  animals,  and  it  has  been 
frequently  administered  by  Langenbeck, 
who  emphasizes  the  rapidity  of  its  action, 
the  steadiness  of  its  narcosis,  the  per- 
sistence of  the  anaesthesia  it  produces, 
and  the  lack  of  symptoms  of  irritation  of 
the  respiratory  organs.  Steffin,  speaking 
from  an  experience  of  seventy-one  ad- 
ministrations, says  that  it  should  be  pre- 
ferred to  chloroform  from  the  promptness 
of  its  action,  its  lack  of  modification  of 
cardiac  or  respiratory  actions,  and  the  ab- 
sence of  unpleasant  symptoms  after  its 
inhalation."3 

During  the  preceding  year  our  knowl- 
edge of  the  physiological  and  anaesthetic 
actions  of  this  substance  has  been  largely 
increased,  chiefly  as  the  result  of  the  labors 
of  the  Anaesthetic  Committee  of  the 
British  Medical  Association,  already  fre- 
quently mentioned.  One  direct  object  of 
investigation  and  inquiry  of  that  com- 
mittee was  to  discover  some  anaesthetic 
free  from  the  dangers  of  chloroform  and 
the  unpleasantness  of  ether.  The  dichlo- 
ride of  ethidene  is  the  only  one  thus  far, 
among  many  failures,  which  seems  to 
justify  confidence.  In  presenting  the 
conclusions  of  the  committee,  it  is  only 
just  to  again  state  that  the  experiments 
were  conducted  with  the  most  accurate 
and  improved  apparatus,  with  every  pre- 

[•  Kappeler.] 

[2  Snow.] 

[s  Kappeler,  p.  187.] 
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caution  to  avoid  error,  and  every  effort 
to  attain  scientific  accuracy.  The  anaes- 
thetics experimented  with  "were  given 
intentionally  in  large  doses,  because  if 
any  substitute  for  chloroform  is  to  be 
found,  it  must  be  one  which  may  safely  be 
given  in  exceptionally  full  doses." 

The  following  are  the  statements  of  the 
committee  : — 

"Both  chloroform  and  ethidene,  ad- 
ministered to  animals,  have  a  decided  ef- 
fect in  reducing  the  blood- pressure  ;  while 
ether  has  no  appreciable  effect  of  this 
kind. 

"  Chloroform 'reduces  the  pressure  much 
more  rapidly,  and  to  a  greater  extent  than 
ethidene. 

"Ethidene  reduces  the  blood-pressure 
by  regular  gradations,  and  not,  so  far  as 
observed,  in  the  sudden  and  unexpected 
manner  so  often  shown  by  chloroform. 

"Under  the  use  of  ethidene,  there  was 
on  no  single  occasion  an  absolute  cessa- 
tion, either  of  the  heart's  action  or  of  re- 
spiration, although  they  were  sometimes 
very  much  reduced.  It  can  therefore  be 
said  that,  though  not  free  from  danger  on 
the  side  of  the  heart  and  respiration,  this 
agent  is  in  a  very  high  degree  safer  than 
chloroform. 

"As  regards  comparative  danger,  the 
three  anaesthetics  may  be  arranged  in  the 
following  order :  Chloroform,  ethidene, 
ether  ;  and  the  ease  with  which  the  vital 
functions  can  be  restored  may  be  converse- 
ly stated,  thus :  the  circulation  is  more 
easily  re-established  when  its  cessation  is 
due  to  ether  than  to  ethidene  ;  and  when 
the  result  of  ethidene  than  when  chloro- 
form has  been  used." 

The  investigation  of  this  new  anaesthetic 
has  not  been  limited  to  its  physiological 
effects.  The  committee  conducted  a 
series  of  practical  observations  at  the 
"Western  Infirmary,  Glasgow.  It  was  ad- 
ministered to  fifty  cases  of  operation,  in- 
cluding two  ovariotomies,  and  the  symp- 
toms and  results  carefully  observed  and 
noted,  and  compared  with  those  of  an 
equal  number  of  chloroform  administra- 
tions. From  these  observations  it  ap- 
pears that  the  average  time  required  to 
anaesthetize  a  patient  with  ethidene  is 
somewhat  less  (1.1  minute)  than  with 
chloroform. 

The  average  amount  of  ethidene  used 
per  case  (the  administration  being  from  a 
towel)  was  40.3  c.c,  while  that  of  chloro- 
form was  31.8. 

The  average  time  of  recovery  from  the 
effect  was,  for  chloroform,  4.8  minutes  ; 
for  ethidene,  4.4. 

As  to  consecutive  and  subsequent  nau- 
sea and  vomiting,  it  was  about  the  same 
with  both  agents,  the  duration  being 
greater  with  chloroform.  These  symp- 
toms bear  "  no  relation  to  the  length  of 


time  the  patient  has  been  under,  or  refer- 
ence to  the  quantity  of  the  anaesthetic  ad- 
ministered in  a  given  time." 

"With  both  agents,  the  pulse-respira- 
tion ratio  is  considerably  altered  in  a  cer- 
tain number  of  cases,  the  pulse  falling  as 
the  respirations  increase  in  frequency. 
With  chloroform  this  change  is  not  only 
much  more  marked,  but  its  occurrence  is 
also  more  frequent  than  with  ethidene  ; 
the  proportion  in  our  experience  being 
nine  of  the  former  to  two  of  the  latter. 
There  is  also  a  greater  tendency,  in  cases 
of  chloroform,  to  retardation  of  the  heart's 
movements  and  to  dicrotism." 

The  results  of  a  much  longer  clinical 
experience  with  ethidene  have  been  pub- 
lished by  Mr.  Clover,'  than  whom  no  one 
is  more  competent  to  investigate,  or  to 
express  an  opinion  upon,  the  relative 
value  of  a  new  anaesthetic.  He  has  ad- 
ministered it  for  1877  operations,  of  which 
287  were  major.  Two  patients,  one  of 
them  a  delicate  child  nine  }'ears  old,  were 
kept  under  the  influence  of  the  agent  an 
hour  and  a  half.  The  patients  recovered 
rapidly,  and  vomiting  followed  in  about 
one-third  of  the  cases  of  major  surgery, 
and  in  about  one-twentieth  of  the  minor. 
In  regard  to  the  symptoms  attending  in- 
duction of  anaesthesia,  we  have  no  infor- 
mation from  Mr.  Clover,  as  his  plan  has 
been  to  bring  the  patient  under  the  influ- 
ence of  nitrous  oxide,  and  then  gradually 
substitute  the  ethidene. 

Notwithstanding  the  very  favorable  re- 
sults of  experiment  with  animals,  Mr. 
Clover's  experience  has  shown  that  in  the 
human  subject  ethidene  sometimes  de- 
presses the  heart's  action,  and  even  to  an 
alarming  extent;  on  three  occasions  he 
was  obliged  to  lower  the  patient's  head 
and  resort  to  artificial  respiration.  Un- 
fortunately, too,  one  fatal  case  occurred 
to  him  during  the  administration.  The 
patient  was  an  adult  male,  and  the  post- 
mortem examination  showed  a  heart 
loaded  with  fat,  the  muscular  substance 
of  which  had  undergone  extensive  fatty 
degeneration.  While  Mr.  Clover  does 
not  believe  the  anaesthetic  to  have  been 
more  than  indirectly  fatal,  he  admits  that 
its  reputation  will  suffer. 

Kappeler  mentions  a  fatal  case  as  hav- 
ing occurred  in  Berlin,  but  without  giv- 
ing any  particulars. 

What  position  ethidene  will  take  among 
anaesthetics,  the  future  must  determine. 
Certainly,  no  agent  thus  far  used  has  ever 
been  brought  before  the  profession  in  so 
favorable  a  manner,  or  with  such  abun- 
dant and  reliable  testimony  in  its  favor.2] 

['  British  Med.  Journ.,  May  29,  1880.] 
[•  To  publications  in  regard   to  ethidene, 
the  following  references  are  given  from  Kap- 
peler: Liebreich,  Berl.  Klin.  Wochenschrift, 
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The  benumbing  influence  of  cold  was 
brought  into  requisition  several  years 
ago  by  Dr.  James  Arnott  for  producing 
local  anaesthesia,  by  means  of  a  freezing 
mixture  of  pounded  ice  and  common  salt.1 
The  same  object  has  since  been  more  effi- 
ciently attained  by  Dr.  B.  W.  Richardson, 
by  ingeniously  availing  himself  of  the  re- 
duction of  temperature  occasioned  by  eva- 
poration. Anhydrous  sulphuric  ether  inti- 
mately mingled  with  air  in  the  form  of 
spray  is  projected  upon  the  part  by  means 
of  a  suitable  apparatus  easily  worked  by 
the  hand.  In  a  few  seconds  the  skin  upon 
which  the  spray  plays  suddenly  assumes  a 
snow-white  color,  implying  that  its  sur- 
face is  completely  frozen.  It  is  well  to 
continue  the  application  for  a  little  while 
after  this  change  has  occurred,  in  order 
to  ensure  the  penetration  of  the  effect  to 
a  sufficient  depth.  The  frozen  parts  may 
then  be  incised  or  operated  on  in  any  way 
that  may  be  desirable,  without  the  slight- 
est pain  to  the  patient,  and  the  tissues 
when  thawed  are  generally  as  well  dis- 
posed for  healing  as  usual. 

This  method  is  necessarily  of  limited 
application.  It  is  only  adapted  for  super- 
ficial operations,  and  even  for  many  of 
these  the  rigidity  of  the  tissues  occasion- 
ed by  congelation  is  inconsistent  with 
efficiency  of  performance  ;  as  in  removing 
epithelial  cancers,  where  the  sense  of 
touch  is  the  principal  guide  for  the  sur- 
geon ;  or  again  in  taking  away  thin- 
walled  atheromatous  cysts,  where  looseness 
of  the  surrounding  cellular  tissue  is  essen- 
tial to  satisfactory  dissection.  Neverthe- 
less there  are  many  cases,  such  as  the 
incising  of  a  boil  or  the  removal  of  the 
nail  of  the  great  toe,  in  which  this  means 


of  producing  local  anaesthesia  proves  per- 
fectly satisfactory.  In  operating  on  the 
extremities  I  have  found  groat  advantage 
from  restraining  the  circulation  with  a 
tourniquet,  so  as  to  prevent  the  oozing  of 
hot  blood,  which  would  otherwise  inter- 
fere with  maintaining  the  frozen  condition 
or  extending  it  to  deeper  parts. 

[In  the  case  of  children,  Prof.  Bouchut 
advocates  the  use  of  chloral  as  an  anaes- 
thetic for  operations — dose  about  45  grains 
— the  effect  begins  in  about  15  minutes, 
and  is  complete  in  an  hour.  The  child 
may  move  a  little,  but  does  jiot  wake,  if 
incisions  are  made,  teeth  extracted,  or 
caustics  applied.  The  sleep  continues  for 
four  or  live  hours  afterwards,  when  the 
child  wakes  unaware  of  what  has  passed.1] 

[Note  by  the  Editor-in-Chief.— At 
a  variable  period  after  the  beginning  of 
inhalation  of  chloroform  or  ether,  the  pa- 
tient passes  through  a  stage  of  "•primary 
anaesthesia, "  marked  by  total  muscular 
relaxation.  During  this  period,  the  dura- 
tion of  which  seems  also  to  be  variable, 
abscesses  may  be  opened,  luxations  re- 
duced, or  any  short  operation  performed, 
without  any  sensation  of  pain  on  the  part 
of  the  patient  ;  and  on  the  withdrawal  of 
the  anaesthetic,  the  effects  pass  off  at  once 
without  headache,  nausea,  or  other  incon- 
venience. 

The  best  way  of  detecting  this  period 
is  to  let  the  patient  hold  one  hand  up, 
and  to  urge  him  to  do  so.  As  soon  as  the 
hand  drops  the  time  has  arrived,  and 
should  be  instantly  taken  advantage  of. 

Extensive  experience  has  convinced  me 
as  well  as  many  others  of  the  value  of 
this  simple  fact  in  practice.2 — P.] 
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By  Joseph  Lister,  F.R.S. 
Revised  by  Charles  T.  Hunter,  M.D.,  and  John  H.  Packard,  M.D. 


Amputation  is  often  regarded  as  an 
opprobrium  of  the  healing  art.  But 
while  the  human  frame  remains  liable  to 
derangement  from  accident  or  disease, 
'the   removal    of    hopelessly    disordered 

No.   31,    1870;    Langenbeck,    Ibid.,  No.    33, 
1870  ;    Steffin,    Ibid.,    No.    6,    1872  ;  .  Sauer, 
Pharm.,  Centralhalle  14,  s.  140.] 
1  See  The  Lancet,  October  30,  1858. 


parts,  in  the  way  most  conducive  to  the 
safety  and  future  comfort  of  the  sufferer, 
must  ever  claim  the  best  attention  of  the 
surgeon.  Indeed,  the  progress  of  medical 
science,    while  furnishing   the  means  of 

P  Lancet,  Dec.  11,  1875,  p.  6G5.] 

[2  See  Philadelphia  Med.  Times,  Feb.  15, 

1872;   Am.  Journ.    of   Med.   Sciences,  July, 

1877,  and  April,  1878.— P.] 
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curing  some  affections  once  regarded  as 
hopeless,  and  thus  in  one  sense  restrict- 
ing the  field  for  the  application  of  ampu- 
tation, has  in  another  point  of  view  ex- 
tended that  field,  by  improving  the  mode 
of  operative  procedure,  and  divesting  it 
of  much  of  its  terrors  and  danger ;  so 
that  whereas  in  former  times  the  removal 
of  a  limb  was  only  resorted  to  in  cases  of 
the  most  serious  nature,  it  is  now  often 
practised  when  the  offending  member  is 
merely  a  source  of  inconvenience. 

It  is  instructive  to  trace  the  history  of 
the  improvement  of  this  department  of 
surgery. 

Hippocrates  (B.  C.  430)  recommended 
only  a  very  rude  kind  of  amputation, 
consisting  of  cutting  through  mortified 
limbs  at  some  joint,  "  care  being  taken 
not  to  wound  any  living  part."1 

On  the  other  hand,  Celsus,  who  seems 
to  have  lived  at  the  commencement 
of  the  Christian  era,  advised  that  the 
removal  of  gangrenous  limbs  should  be 
effected  between  the  dead  and  ltvmg 
parts,  and  so  as  rather  to  take  away 
some  of  the  healthy  textures  than  leave 
any  that  were  diseased  ;  and  as  he  inter- 
dicted amputation  through  an  articula- 
tion, his  operations  must  often  have  been 
performed  entirely  through  sound  tissues. 
He  directed  that  the  soft  parts  should  be 
divided  with  a  knife  down  to  the  bone, 
and  then  dissected  up  from  it  for  some 
distance,  so  as  to  allow  the  saw  to  be  ap- 
plied at  a  higher  level.  The  rough  sur- 
face of  the  sawn  bone  was  then  to  be 
smoothed  off,  and  the  soft  parts,  which, 
as  he  tells  us,  will  be  lax  if  this  plan  be 
pursued,  were  to  be  brought  down  so  as 
to  cover  the  end  of  the  bone  as  much  as 
possible.  This  method  seems  calculated 
to  afford  good  results  ;  particularly  as  it 
appears  probable  from  his  writings  that 
Celsus  employed  the  ligature  for  arrest- 
ing hemorrhage  after  amputation,2  and 

[l  Hippocrates  de  Articulis,  p.  639  of  the 
Sydenham  Society's  translation. 

[2  On  this  interesting  point  in  surgical 
history  I  am  disposed  to  agree  with  the  author 
of  the  article  "  Amputation"  in  Rees's  Cy- 
clopaedia, in  opposition  to  the  prevalent  opin- 
ion that  Celsus  employed  the  ligature  only  in 
ordinary  wounds,  and  used  the  actual  cautery 
in  amputations.  The  directions  of  Celsus  re- 
garding amputation  are  contained  in  his 
chapter  on  the  treatment  of  gangrene,  in 
which  the  only  mention  of  hemorrhage  is  the 
statement  that  patients  often  die  of  it  during 
the  performance  of  the  operation  (in  ipso 
opere),  referring  doubtless  to  profuse  Weeding 
resulting  from  ignorance  of  the  circulation  of 
the  blood,  and  of  any  means  of  controlling  it 
in  the  limb.  Certainly  this  expression  is  no 
proof  that  the  cautery  was  used  rather  than 
the  ligature  ;  for  the  former  is  the  more  speedy 
method  of  the  two.     Neither  is  the  absence  of 


dressed  the  stump  in  a  manner  favorable 
to  the  occurrence  of  primary  union. 

Archigenes,  who  practised  in  Rome 
shortly  after  the  time  of  Celsus,  paid 
special  attention  to  the  control  of  hemor- 
rhage during  the  performance  of  the  ope- 
ration ;  and  appears  to  have  been  the 
first  to  employ  for  this  purpose  a  tight 


allusion  to  the  ligature  in  this  passage  any 
evidence  against  its  employment  after  ampu- 
tation ;  for  the  argument  would  apply  equally 
to  the  cautery,  and  no  one  doubts  that  one  of 
these  two  means  was  used.  Celsus,  who  is 
remarkable  for  his  extremely  concise  style, 
leaves  us  to  refer  to  his  previous  chapter  on 
wounds,  in  which  the  subject  of  hemorrhage 
is  very  ably  discussed.  In  slight  cases,  pres- 
sure with  dry  lint,  and  a  sponge  wrung  out 
of  cold  water,  is  recommended,  or  if  this  does 
not  answer,  lint  steeped  in  vinegar  is  to  be 
used ;  but  any  portion  of  dressing  retained 
in  the  wound  is  said  to  do  mischief  by  causing 
inflammation  ;  and  on  the  same  principle 
caustics  and  other  powerful  styptics,  though 
very  efficient  in  arresting  the  bleeding,  are 
prohibited  because  they  produce  a  crust, 
which  acts  like  a  foreign  body.  In  more 
severe  cases  the  vessels  are  to  be  tied  ;  and 
finally,  "  when  the  circumstances  do  not  even 
admit  of  this,"  the  red-hot  iron  maybe  used 
as  a  last  resort. 

The  only  thing  that  seems  to  me  to  give 
any  color  for  doubt  upon  this  subject,  is  the 
manner  in  which  the  ligature  is  described, 
"venae  quae  sanguinem  fundunt  apprehen- 
dendse,  circaque  id  quod  ictum  est  duobus 
locis  deligandse  intercidendaeque  sunt;"  lan- 
guage which  seems  rather  to  apply  to  a  par- 
tially divided  artery  than  to  one  completely 
severed  ;  but  as  the  context  shows  that  the 
ligature,  as  used  by  Celsus,  was  applicable  in 
the  majority  of  cases,  and  to  more  vessels 
than  one  in  the  same  wound,  it  can  hardly  be 
conceived  possible  that  the  practice  was  re- 
stricted to  the  very  rare  case  of  partial  di- 
vision. 

Again,  there  can  be  little  doubt  that  in 
drawing  down  the  soft  parts  over  the  bone 
after  amputation,  Celsus  aimed  at  primary 
union,  the  great  advantages  of  which  are 
strongly  insisted  on  in  the  same  admirable 
chapter  on  wounds  ;  but  it  is  certain  that  he 
knew  that  the  use  of  the  cautery  would  have 
destroyed  any  chance  of  union  by  first -inten- 
tion. 

One  argument  that  has  been  urged  on  the 
other  side  is,  that  if  he  had  employed  the 
ligature  in  amputation,  it  would  hardly  have 
been  neglected  by  his  successors  ;  but  the 
slowness  of  the  surgeons  of  the  sixteenth 
and  seventeenth  centuries  to  adopt  it,  in  spite 
of  the  strenuous  advocacy  of  Par6,  with  all 
the  advantages  of  a  printed  literature,  show 
how  little  weight  is  to  be  attached  to  this  ob- 
jection. The  utter  neglect,  during  the  mid- 
dle ages,  of  the  Celsian  method  of  amputa- 
tion, and  of  his  simple  mode  of  treating 
wounds,  may  also  be  mentioned  as  analogous 
cases. 
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band  or  fillet  encircling  the  limb  above 
the  site  of  amputation.  But  while  in 
this  he  did  good  service,  he  applied  the 
red-hot  iron  to  the  surface  of  the  stump, 
and  also  neglected  the  dissection  of  the 
soft  parts  from  the  bone,  advised  by  Cel- 
sus,  though  compensating  to  a  certain 
extent  for  this  omission  by  retracting  the 
integuments  before  dividing  them.1 

Galen,  who  was  in  truth  more  of  a 
physician  than  a  surgeon,  declined  still 
more  from  the  Celsian  precepts,  and,  re- 
verting to  the  practice  of  Hippocrates, 
advised  amputating  through  the  dead 
tissues,  and  applying  the  cautery  to  the 
residue  of  the  mortified  part  ;2  and  for 
several  centuries  after  his  time  either 
this  method  or  others  equally  rude  and 
often  much  more  barbarous  continued  to 
be  employed. 

During  the  middle  ages,  the  ligature, 
though  used  for  ordinary  wounds,  was 
never  thought  of  in  amputation;  and 
whatever  may  have  been  the  practice  of 
Celsus  in  this  respect,  there  is  no  doubt 
that  the  great  French  surgeon  Ambroise 
Pare,  when  he  so  applied  it,  in  the  middle 
of  the  sixteenth  century,  had  all  the  merit 
of  originality.  But  though  he  urged  its 
superiority  over  the  cautery  with  able 
argument,  supported  by  his  extensive 
experience  in  both  militaiy'  and  civil 
practice,  yet  his  teaching  failed  for  a 
long  time  to  influence  surgeons  gener- 
ally, either  in  his  own  country,  or  in 
other  parts  of  Europe. 

The  principal  reason  for  this  appears  to 
have  been  that  the  fillet,  which  was  the 
means  still  in  use  for  controlling  the 
bleeding  during  the  operation,  did  not 
answer  its  purpose  effectually  even  in  the 
ablest  hands  ;  so  that  the  dread  of  hem- 
orrhage led  most  surgeons  to  prefer  the 
cautery  as  a  more  expeditious  method 
than  the  ligature.  We  even  find  Fabri- 
cius  of  Aquapendente  repeating,  in  1618, 
Galen's  timid  doctrine  of  the  danger  of 
amputating  through  living  parts  at  all  ;3 
and  in  1633  the  celebrated  Fabricius 
Hildanus,  though  describing  the  ligature, 
states  that  the  time  which  it  occupies, 
and  the  consequent  loss  of  blood,  make  it 
suitable  only  for  the  robust  and  plethoric, 
and  declares  that  he  u  cannot  sufficiently 
extol  the  excellence"  of  the  cauteriunx  cul- 
tellare,  or  red-hot  knife,  by  which  ,the 
orifices  of  the  vessels  were  sealed  while 
thev  were  divided.4 


1  Sprengel's  History  of  Medicine,  French, 
translation,  vol.  ii.,  p.  81,  and  vol.  vii.,  p. 
312. 

2  Galeni  ad  Grlauconem,  lib.  ii.,  cap.  xi. 

3  Hieronymi  Fabricii  ab  Aquapendente 
Opera  Chirurgica,  pars  i.,  cap.  xcvi. 

4  "Porro  excellentiam  hujus  cauterii  non 
satis  extollere  possum."     Gul.  Fabricii  Hil- 


In  consequence  of  this  same  fear  of 
bleeding,  the  great  object  at  this  period 
seems  to  have  been  to  accomplish  the 
work  of  severance  of  the  limb  as  speedily 
as  possible,  and  this  was  often  done  with- 
out any  attempt  whatever  to  provide  a 
covering  for  the  bone.  Scultetus,  in  1655, 
depicted  the  performance  of  amputation 
of  the  hand  by  chisel  and  mallet ;  and 
Purmannus,  in  his  Chirurgia  Curiosa, 
written  as  late  as  1696,  mentions  having 
seen  legs  removed  by  two  different  sur- 
geons by  modifications  of  a  barbarous  in- 
strument of  the  middle  ages,,  a  sort  of 
guillotine,  "which,  by  its  great  weight 
and  sharpness,  cuts  at  once  the  skin, 
fiesh,  and  bones  asunder ;"  but  he  states 
that  it  splintered  the  bone,  and  therefore, 
"  all  things  considered,  the  ancient  way 
of  cutting  through  the  fiesh  with  a  knife, 
and  through  the  bone  with  a  saw,  is 
more  practicable,  safe,  and  certain."1 

As  an  example  of  the  ordinary  prac- 
tice of  the  seventeenth  century  may  be 
mentioned  that  of  Kichard  Wiseman, 
Sergeant-Surgeon  to  King  Charles  II.  A 
fillet  having  been  tightly  applied,  for  the 
threefold  purpose  of  checking  hemor- 
rhage, rendering  the  limb  less  sensitive 
by  pressure  on  the  nerves,  and  steadying 
the  soft  parts,  which  were  retracted  by  an 
assistant,  he  carried  a  crooked  knife  by  a 
single  circular  sweep  down  to  the  bone, 
which  was  divided  with  the  saw  at  the 
same  level,  and  the  bleeding  was  arrested 
by  the  cautery,  or  some  kind  of  styptic.2 

Thus  the  mode  of  amputation  employed 
by  the  father  of  British  surgery  not  two 
centuries  ago,  was  precisely  that  used 
fifteen  hundred  years  before  by  the  Koman 
Archigenes.  And  very  unsatisfactory 
were  the  results  which  it  commonly  af- 
forded. The  soft  parts  were  insufficient, 
even  in  the  first  instance,  to  cover  the 
end  of  the  bone,  which  was  accordingly 
cauterized,  with  the  object  of  accelerat- 
ing its  inevitable  exfoliation,  and  in  the 
further  progress  of  the  case  it  tended  to 
become  moi*e  and  more  exposed  b}^  the 
contraction  of  the  muscles  ;  and  even  if 
the  patient  survived  the  protracted  sup- 

dani   Opera    onimia,    lib.    de    Gangrsena    et 
Spbacelo. 

1  Purmannus's  Chirurgia  Curiosa,  English 
transl.,  book  iii.,  chap.  xii. 

2  The  ligature,  though  known  to  Wiseman, 
seems  not  to  have  been  adopted  by  him. 
After  describing  different  modes  of  applying 
it,  in  a  way  that  shows  pretty  clearly  that  be 
had  not  practised  them,  he  writes,  "  But  the 
late  discovery  of  the  royal  styptic  hath  ren- 
dered them  of  less  use.  But  in  the  heat  of 
fight  it  will  be  necessary  to  have  your  actual 
cautery  always  ready,  for  that  will  secure 
the  bleeding  arteries  in  a  moment,  and  for- 
tify the  part  against  the  futnre  putrefaction." 
— Chirurgical  Treatises,  book  vi. 


562 


AMPUTATION, 


puration  that  ensued,  he  suffered  more 
or  less  from  the  inconveniences  of  what 
has  been  called  the  sugar-loaf  stump  [see 
fig.  779] ,  being  in  the  shape  of  a  cone,  the 
apex  of  which  was  formed  by  the  promi- 

[Fig.  772. 


Petit's  tourniquet. 

surgeon  Morel,  in  the  invention  of  the 
tourniquet,1  which,  though  at  first  but  a 
rude  contrivance,  being  a  stick  passed  be- 
neath the  fillet  and  turned  round  so  as  to 
twist  it  up  to  the  requisite  degree  of 
tightness,  furnished  the  basis  for  the 
greatly  improved  instrument  devised  in 
the  early  part  of  the  following  century  by 

1  English  surgeons  might  dispute  with  the 
French  the  honor  of  the  invention  of  the 
tourniquet.  In  a  work  written  in  1678,  pub- 
lished in  1679,  entitled  Currus  Triumphalis 
e  Terebintho,  Mr.  James  Young,  of  Plymouth, 
gives  an  account  of  a  similar  contrivance,  ap- 
parently produced  independently  by  himself. 
He  describes  it  as  "a  wadd  of  hard  linen 
cloth,  or  the  like,  inside  the  thigh,  a  little 
below  the  inguen ;  then,  passing  a  towel 
round  the  member,  knit  the  ends  of  it  to- 
gether, and  with  a  battoon  or  bedstaff,  or  the 
like,  twist  it  till  it  compress  the  wadd  or 
boulster  so  very  straight  on  the  crural  vessels 
that  (the  circulation  being  stopped  in  them) 
their  bleeding,  when  divided  by  the  incision, 
shall  be  scarce  large  enough  to  let  him  see 
where  to  apply  his  restrictives"  (p.  30). 
Further  on  in  the  book  he  states  that  the 
same  principle  is  applicable  with  advantage 
in  amputations  of  the  upper  limb.  But  as 
he  does  not  inform  us  how  long  he  had  used 
this  expedient  before  he  wrote  the  account  of 
it,  the  credit  of  priority  must  of  course  be 
accorded  to  Morel. 


nent  bone,  covered  either  by  a  sore  which 
refused  to  heal,  or  by  a  thin  pellicle  of  cica- 
trix, very  liable  to  abrasion. 

A  great  step  towards  a  better  order  of 
things  was  made   in  1674  by  the  French 


Application  of  the  tourniquet  (Miller).] 

his  distinguished  countryman,  J.  L.  Petit. 
This  consisted  essentially  of  two  metallic 
plates,  which  could  be  separated  from 
one  another  by  means  of  a  screw,  so  as  to 
tighten  a  strap  which  was  connected  with 
them  and  also  encircled  the  limb  ;  and  it 
is  upon  this  principle  that  the  ordinary 
screw  tourniquet  is  still  constructed. 
From  this  time  forward,  except  in  ampu- 
tations performed  near  the  trunk,  hemor- 
rhage during  the  operation  ceased  to  be 
an  object  of  dread,  and  surgeons  were  at 
liberty  to  consider  other  questions  besides 
mere  rapidity  of  execution. 

The  improver  of  the  tourniquet,  and 
our  own  great  countryman,  Cheselden, 
seem  to  have  conceived,  independently  of 
each  other,  the  idea  of  performing  ampu- 
tation by  "double  incision;"  in  which 
the  skin  and  fat  were  first  cut  through  by 
a  circular  sweep  of  the  knife  and  retracted 
for  about  an  inch,  when  the  muscles  and 
bone  were  divided  as  high  as  they  were 
exposed.1 


1  It  is  difficult  to  determine  to  whom  the 
priority  belongs  in  this  matter.  Petit  in  his 
posthumous  work  states  :  "  Je  suis  le  premier 
qui  ait  coupe  les  chairs  en  deux  temps  ;"  and 
also  "J'ai  imagine  de  couper  les  chairs  en 
deux  temps  ;"  and  Dieffenbach,  in  his  Opera- 
tive Surgery,  gives  1718  as  the  date  of  the 
introduction  of  the  double  incision  by  Petit. 
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But  this,  though  a  great  improvement, 
had  only  the  effect  of  diminishing  the 
cicatrix  without  covering  the  bone  ;'  and 
Louis,  another  eminent  Parisian  surgeon, 

[Fig.  774. 


Tourniquet  applied  to  the  femoral  artery  (Gross).] 

believed  that  in  the  thigh  the  objects 
sought  might  be  better  attained  by  divid- 
ing all  the  soft  parts  at  once,  and  sawing 
the  bone  at  a  higher  level.  In  order  to 
allow  the  muscles  to  contract  freely  when 
divided,  he  avoided  the  use  of  the  tourni- 
quet, and  was  the  first  to  employ  in  its 
place  digital  compression  of  the  femoral 
artery  at  the  groin.  He  pointed  out  the 
important  circumstance  that  the  muscles 
on  the  posterior  aspect  of  the  thigh  being 
divided  far  from  their  origin  at  the  pel- 
vis, contract  to  a  much  greater  extent 
than  those  at  the  anterior  part  of  the 
limb,  which  are  connected  with  the  bone 

On  the  other  hand,  Cheselden  as  distinctly 
claims  the  original  idea,  in  the  following  pas- 
sage in  his  notes  to  Gataker's  translation  of 
Le  Dran's  Surgery  :  "  The  thing  that  led  me 
to  do  this  was  what  has  too  often  happened — 
the  necessity  of  cutting  off  the  end  of  the 
stump  the  second  time.  This  operation  I  pro- 
posed to  my  master  when  I  was  his  appren- 
tice ;  but  he  treated  it  with  neglect,  though 
he  lived  afterwards  to  practise  it  when  he  had 
seen  me  perform  it  in  the  same  hospital." 
This  proposal  must  have  been  made  before 
1711,  when,  at  the  age  of  twenty -two,  he  be- 
gan to  lecture  on  anatomy. 

1  This  is  well  illustrated  by  the  drawing  of 
a  stump  given  by  Cheselden  in  Le  Dran's 
Surgery,  for  the  purpose  of  showing  the  good 
effects  of  the  double  incision. 


where  they  are  cut ;  and  he  showed  that, 
the  soft  parts  having  been  severed  to  the 
bone  by  a  circular  incision  and  drawn  up 
with  a  linen  retractor,  the  saw  might  be 
readily  applied  two  and  a  half  inches 
higher  up,  after  the  knife  had  been  car- 
ried through  the  attachments  of  the  an- 
terior muscles.1  This  method  was  ampu- 
tation by  double  incision  on  a  different 
principle  ;  and  though,  in  truth,  a  revival 
of  the  practice  of  Celsus,  was  not  less  val- 
uable than  the  plan  of  Cheselden  and 
Petit,  and  seems  to  have  afforded  results 
superior  to  theirs.2 

Louis,  however,  was  content  if  the 
stump  when  healed  was  free  from  conical 
projection,3  and  did  not  aim  at  forming  a 
complete  covering  for  the  bone.  This 
was  effectually  done  about  a  quarter  of  a 
century  later  by  Alanson,  of  Liverpool, 
by  dissecting  up  the  integuments  for 
some  distance,  and  then  dividing  the 
muscles  obliquely,  so  that  they  formed  a 
hollow  cone,  in  the  apex  of  which  the 
bone  was  sawn  "about  three  or  four  fin- 
gers' breadth  higher  than  was  usually 
done."  The  effect  of  this  was  to  "fully 
cover  the  whole  surface  of  the  wound 
with  the  most  perfect  ease  ;"4  but  in  the 
hands  of  other  surgeons  the  oblique  di- 
vision of  the  muscles  proved  to  be  a  mat- 
ter of  considerable  difficulty,  and  the  ob- 
ject was' accomplished  as  efficiently  and 
more  simply  by  Mr.  Benjamin  Bell,  of 
Edinburgh,5  and  Mr.  Hey,  of  Leeds,  by  a 
combination  of  the  methods  of  Cheselden 
and  Louis ;  or,  as  Mr.  Hey  expressed  it, 
"with  a  triple  incision,"6  in  which  the 
skin  and  fat  were  first  divided  circularly 
and  dissected  up  for  some  distance,  then 
the  muscles  were  cut  at  a  higher  level,, 
and  these  were  retracted  so  as  to  permit 
the  bone  to  be  exposed  and  sawn  consid- 
erably higher.  Mr.  Hey  added  the  ad- 
vice to  cut  the  posterior  muscles  some- 
what longer  than  the  anterior,  to  com- 
pensate for  their  greater  contraction  ;  and 
thus,  towards  the  end  of  the  last  century, 
"the  circular  operation,"  as  it  is  termed, 
may  be  said  to  have  been  brought  to  per- 
fection. 


1  Memoires  de  l'Academie  de  Chirurgie, 
vol.  ii.,  p.  286. 

2  Memoires  de  l'Academie  de  Chirurgie, 
vol.  iv.,  p.  60. 

3  "  L'amputation  la  plus  parfaite  est,  sans 
contredit,  celle  dans  laquelle  les  chairs  qui 
forment  l'extre'mite  du  moignon  conservent 
assez  de  longueur  pour  semaintenir  au  niveau 
du  bout  de  ,1'os."     Op.  cit.,  vol.  iv.,  p.  41. 

4  Alanson 's  Practical  Observations  on  Am- 
putation, 2d  edit.,  p.  ]6. 

5  Benjamin  Bell's  System  of  Surgery,  7th 
edit.,  vol.  vii.,  p.  260. 

6  Hey's  Practical  Observations,  3d  edit.,  p. 
527. 
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Meanwhile  a  different  principle  had 
been  long  before  suggested  and  acted 
upon.  So  early  as  1678,  Mr.  James 
Young,  of  Plymouth,  described  "a  way 
of  amputating  large  members,  so  as  to  be 
able  to  cure  them  per  symphysin  in  three 
weeks,  and  without  fouling  and  scaling 
the  bone."  The  directions  given  for  this 
method,  the  "  lirst  hints"  of  which,  he 
says,  he  had  "  from  a  very  ingenious  bro- 
ther of  ours,  Mr.  C.  Lowdham,  of  Exe- 
ter," are  as  follows  :  "  You  are  with  the 
catling,  or  some  long  incision-knife,  to 
raise  (suppose  it  the  leg)  a  flap  of  the 
membranous  flesh  covering  the  muscles 
of  the  calf,  beginning  below  the  place 
where  you  intend  to  make  excision,  and 
raising  it  thitherward  of  length  enough 
to  cover  the  stump  ;  having  so  done,  turn 
it  back  under  the  hand  of  him  that  gripes  ; 
and  as  soon  as  you  have  severed  the 
member,  bring  this  flap  of  cutaneous  flesh 
over  the  stump,  and  fasten  it  to  the  edges 
thereof  by  four  or  Ave  strong  stitches."1 
Eighteen  years  later  Verduin,  a  surgeon 
of  Amsterdam,  ignorant  apparently  of 
what  Lowdham  had  done,  provided  like 
him  a  covering  for  the  end  of  the  stump 
from  the  calf ;  but  instead  of  cutting  from 
below  upward,  and  only  raising  the  in- 
teguments, he  thrust  a  knife  behind  the 
bones  at  the  part  where  he  intended  to 
divide  them,  and  cutting  downward 
formed  a  muscular  flap,  which  he  after- 
wards supported  by  an  apparatus  devised 
for  the  purpose  of  pressing  the  cut  sur- 
faces together  so  as  to  check  bleeding 
without  the  use  of  either  cautery  or  liga- 
ture.2 This  machine  being  complicated 
and  unsatisfactory,  was  rejected  in  1750 
by  M.  Garangeot,3  who,  substituting  the 
ligature  for  it,  but  retaining  in  other  re- 
spects the  method  of  Verduin,  brought 
amputation  of  the  leg  to  the  form  in 
which  it  is  still  often  practised  at  the 
present  day. 

The  same  principle  wras  applied  to  the 
thigh,  in  1739,  by  Ravaton,  of  Landau  ; 
but  instead  of  one  long  flap  he  made  two 
short  ones.  Having  divided  all  the  soft 
parts  circularly,  he  thrust  a  knife  down  to 
the  bone  on  the  anterior  aspect  of  the  limb, 
a  hand's-breadth  higher  up,  and  cut  down 
to  the  circular  wound  ;  and,  having  made 
a  similar  longitudinal  incision  behind, 
dissected  up  the  square  lateral  flaps  thus 
formed,  and  sawed  the  bone  where  it  was 
exposed   at    their    angle   of   union,   and 

1  James  Yonng's  Currus  Triumphalis  e 
Terebintho,  p.  108.  A  copy  of  this  interest- 
ing book  exists  in  tbe.  library  of  the  Royal 
Medical  and  Chirurgical  Society  of  London. 

2  Memoirea  de  l'Academie  de  Chirurgie, 
vol.  ii.,  p.  244. 

3  Ibid.,  p.  261. 


brought  them  together  after  tying  the 
vessels.1 

Vermale,  surgeon  to  the  Elector  Pala- 
tine, soon  afterwards  fcrmed  the  flaps 
more  easily,  and  of  a  shape  better  adapted 
for  union,  by  introducing  a  knife  at  the 
front  of  the  limb  and  pushing  it  rouud  the 
bone  at  one  side,  so  as  to  make  it  emerge 
at  the  opposite  point  behind,  and  then 
cutting  a  flap  of  rounded  form  by  carry- 
ing the  knife  in  a  curved  manner  down- 
wards and  outwards,  the  same  process 
being  repeated  on  the  other  side.2 

The  flap  operation,  performed  either  by 
cutting  from  without  inwards  or  by  trans- 
fixion, was  occasionally  employed  by  var- 
ious surgeons  in  the  latter  half  of  the  last 
century ;  but  found  its  most  strenuous 
advocate  in  the  late  Mr.  Liston,  and  at 
one  time  seemed  likely  to  supersede  the 
circular  method  altogether.  Its  great 
merit  in  those  days  of  painful  surgery  was 
its  facility  and  speed  ;  for  the  flaps  were 
cut  with  great  rapidity,  and  when  they 
wrere  drawn  up  by  the  assistant,  the  bone 
was  exposed  with  the  utmost  readiness  at 
the  part  where  it  was  desirable  to  divide 
it ;  whereas,  in  the  circular  operation,  to 
dissect  up  the  ring  of  integuments  was  a 
somewhat  troublesome  and  tedious  pro- 
cess, especially  in  a  limb  increasing  in 
thickness  upwards  like  the  thigh,  and  the 
use  of  a  retractor  was  often  necessary,  in 
order  that  the  saw  might  be  applied  at  a 
sufficiently  high  level. 

As  regards  the  immediate  results  of  the 
two  methods,  the  principal  difference  be- 
tween them  was,  that  the  flaps,  when 
formed  by  transfixion,  contained  a  large 
amount  of  muscle,  while  the  circular 
mode  furnished  a  covering  chiefly  from 
the  integument.  In  this  respect  the  flap 
operation  was  at  first  supposed  to  have  a 
great  advantage,  as  providing  a  muscular 
cushion  for  the  end  of  the  stump.  But 
this  opinion  was  shaken  by  further  expe- 
rience. The  muscular  part  of  the  cover- 
ing, no  longer  discharging  its  normal 
physiological  function,  degenerates  and 
dwindles,  while  the  integument  tends  to 
become  thicker  and  firmer,  so  that  the 
ultimate  results  of  the  flap  and  circular 
operations  present  no  material  difference. 
On  the  other  hand,  at  the  time  of  the 
performance  of  the  operation,  the  method 
by  transfixion  has  the  great  disadvantage 
that  the  muscular  element  in  the  flap  is 
almost  always  redundant,  and  has  to  be 
tucked  back  to  permit  the  edges  of  the 
skin  to  be  stitched  together,  the  natural 
result  being  tension  and  confinement  of 

1  Ravaton's  Traite*  d'Armes  a  feu,  p.  405  ; 
also,  Memoires  de  l'Academie,  vol.  ii.,  p.  251. 

2  Le  Dran's  Surgery,  Gataker's  translation, 
p.  431. 
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discharges  and  consequent  inflammatory 
disturbance.  In  the  very  case  in  which 
the  flap  operation  was  tirst  employed,  viz., 
in  the  upper  part  of  the  leg,  the  muscular 
mass  proved  very  inconvenient  from  its 
redundancy,  when  the  calf  was  largely 
developed  ;  and  even  under  more  favor- 
able circumstances  the  heavy  and  contrac- 
tile flap  was  apt  to  shift  from  its  position 
or  to  drag  down  the  skin  of  the  front  of 
the  leg,  so  as  to  stretch  it  on  the  cut  end 
of  the  tibia,  and  induce  ulceration. 
Hence  Mr.  Liston  himself,  so  early  as 
1839,  preferred  in  muscular  subjects  a 
short  posterior  flap,  and  an  anterior  one 
of  the  same  length,  composed  of  integu- 
ment only  ;'  and  in  the  latter  period  of 
his  practice  he  changed  this  for  the  fol- 


lowing modification  of  the  circular  opera- 
tion, which  was  also  suggested  independ- 
ently by  Mr.  Syme,  and  was  used  by  him 
for  many  years  in  all  cases  of  amputation 
in  this  situation.  The  skin  and  fat  are 
divided  by  two  crescentic  incisions  with 
the  convexity  downwards,  so  as  to  form 
short  antero-posterior  flaps  of  the  integu- 
ment, which  is  then  dissected  up  con- 
siderably higher  than  their  angle  of 
union,  after  which  the  operation  is  com- 
pleted as  in  the  ordinary  circular  method.1 
[Fig.  775  shows  this  mode  of  operating  ; 
the  muscles  have  not  yet  been  divided. — 
P.]  This  plan  gives  essentially  the  same 
result  as  the  circular  mode,  while  the 
raising  of  the  integument  is  facilitated, 
and   its  edges  can  be  accurately  adapted 


[Fig.  775. 


Modified  circular  amputation  In  the  upper  third  of  the  leg  (Erichsen).] 


to  each  other  without  any  of  the  pucker- 
ing that  occurred  at  the  angles  of  the 
wound  after  the  old  operation  ;  and  expe- 
rience shows  that  when  the  soft  parts 
have  been  divided  in  this  way  they  are 
quite  as  favorably  disposed  for  primary 
union  as  when  cut  more  smoothly  in  the 
form  of  flaps. 

[Prof.  Agnew2  has  suggested  a  modifi- 
cation of  the  musculo-tegumentary  flap 
operation,  which  obviates  very  perfectly 
the  redundancy  of  the  muscular  elements 
of  the  flaps.  This  consists  in  first 
making  the  elliptical  incisions  through 
the  integuments,  then,  after  dissecting 
up  the  integuments  a  short  distance,  one- 
quarter  or  one-third  the  length  of  the 
proposed  flaps,  entering  "the  knife  at  the 
angle  of  the  wound,  between  the  muscles 
and  the  bones,  and  cutting  downward 
and  outwards,  first  on  one  side  and  then 
on  the  other,  terminating  the  incisions  at 
the  line  where  the  tegumentary  flaps  are 
attached."  When  the  flaps  are  thus 
fashioned,  the  skin  and  the  muscles,  in 
consequence  of  the  greater  retraction  of 

1  Liston's  Elements  of  Surgery,  2d  edit., 
p.  786. 

[2  Agnew's  Surgery,  vol.  ii.,  p.  305. — H.] 


the  former,  will  either  be  of  equal  length, 
or  the  skin  will  project  a  little  beyond 
tlio  tii  n  so  1  p.s 

Dr.  McGill,  U.  S.  A.,  advises  that  the 
periosteum  be  reflected  with  the  flaps,  to 
cover  the  sawn  extremity  of  the  bone  in 
amputation.  This  plan  has  been  repeat- 
edly adopted  by  Dr.  McGill  and  other 
surgeons  with  most  excellent  effect. 
When  the  periosteum  is  laid  over  the 
end  of  the  divided  bone  it  covers  the  ex- 
posed medullary  tissue  and  prevents  ab- 
sorption of  the  discharges  of  the  structure 
that  accumulate  between  the  flaps,  and, 
likewise,  renders  necrosis  of  the  stump 
less  liable  to  occur. — H.] 

In  the  lower  part  of  the  thigh,  also, 
the  presence  of  the  contractile  element  in 
the  flaps  was  found  to  be  injurious  by  in- 
creasing the  disposition  to  protrusion  of 
the  bone,  from  the  action  of  the  powerful 
ham-string  muscles,  cut  so  far  from  their 
origin  at  the  pelvis.  Mr.  Syme  accord- 
ingly adapted  his  modification  of  the  cir- 
cular method  to  that  situation  ;2  and  I  can 


1  Syme's  Principles  of  Surgery,   5th  edit., 
p.  168. 

2  Ibid.,  p.  170. 
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testify  to  the  sufficiency  of  the  covering 
which  it  afforded. 

The  longer  time  required  for  this  ope- 
ration than  that  by  flap  was  rendered  a 
matter  of  no  moment  by  the  discovery  of 
anaesthesia  in  surgery,  in  the  year  1846. l 
Independently  of  the  relief  from  bodily 
and  mental  suffering  procured  by  this 
great  event,  it  must  be  regarded  as  an 
era  in  the  history  of  amputation,  of  at 
least  equal  importance  with  the  invention 
of  the  tourniquet ;  because,  pain  being 
abolished  during  the  operation,  as  well  as 
dangerous  hemorrhage,  surgeons  are  now, 
in  the  great  majority  of  cases,  deprived 
of  all  excuse  for  sacrificing  any  thing, 
either  in  plan  or  execution,  to  mere 
rapidity  of  performance,  and  are  enabled 
to  regard  simply  what  will  most  promote 
the  two  great  ultimate  objects  in  ampu- 
tation— safety  to  life,  and  usefulness  of 
the  stump. 

With  regard  to  the  latter  object,  it  was 
till  lately  an  understood  thing  that  the 
end  of  the  stump  was  not  adapted  for 
bearing  any  part  of  the  weight  of  the 
body.  Being  tender  from  the  presence  of 
the  cicatrix,  it  was  not  allowed  by  the 
instrument  makers  to  touch  the  artificial 
limb  at  all ;  the  apparatus  being  applied 
partly  to  the  sides  of  the  stump,  but 
chiefly  to  some  bony  prominence  resting 
on  the  upper  edge  of  the  socket — the  tu- 
berosity of  the  ischium  when  the  thigh 
is  concerned,  and  in  the  leg  the  internal 
tuberosity  of  the  tibia,  the  head  of  the 
fibula,  and  especially  the  lower  border  of 
the  patella. 

To  this  general  rule,  however,  a  strik- 
ing exception  was  presented  by  the  am- 
putation at  the  ankle  devised  by  Mr. 
Syme,  in  which  the  bones  are  divided  just 
above  the  malleoli,  where  they  present  a 
broad  surface  for  diffusing  the  pressure 
over  the  integument  of  the  heel  turned 
up  to  cover  them,  specially  fitted  by  the 
character  of  its  epidermic  investment 
and  subcutaneous  fibro-adipose  cushion 
for  bearing  the  weight  of  the  bod3\  while 
the  cicatrix  lies  well  forward  out  of  reach 
of  pressure.  The  result  is  that  the  pa- 
tient can  stand  on  the  end  of  the  stump 
as  on  the  natural  sole  ;  and  when  the  de- 
ficient spring  of  the  arch  of  the  foot  is 
compensated  by  some  elastic  material 
contained  in  a  very  simple  boot,  the  limb 
proves  nearly  as  useful  as  in  its  normal 
condition. 

Subsequent  experience  has  shown  that 
similar  advantages  may  be  attained  to  a 
greater  or  less  degree  in  stumps  formed 
by  amputation  higher  up  the  limb.  It  is 
easy  by  proper  management  to  ensure  the 
cicatrix  falling  out  of  reach  of  compres- 
sion by  the  end  of  the  bone  ;  and  the  in- 

'  See  the  Essay  on  Anaesthetics  in  this  work. 


tegument,  though  tender  in  the  first 
instance,  gradually  acquires  a  brawny 
and  callous  character  when  subjected  to 
regulated  pressure,  like  the  skin  over  the 
dorsal  aspect  of  the  cuboid  bone  in  talipes 
varus,  and  thus  becomes  able  to  bear  the 
whole  or  part  of  the  weight  of  the  body 
according  to  the  breadth  of  the  cut  sur- 
face of  the  bone,  and  the  consequent 
diffusion  of  the  pressure.  Indeed,  stumps 
possessing  these  qualities  were  occasion- 
ally obtained  as  long  ago  as  the  time  of 
Alanson,  who,  speaking  of  the  condition 
of  a  patient  on  whom  he  had  performed 
amputation  above  the  ankle  by  posterior 
flap,  says  :  "  He  has  been  several  voy- 
ages to  sea,  and  done  his  business  with 
great  activity.  He  bears  the  pressure  of 
the  machine  totally  upon  the  end  of  the 
stump,  and  has  not  been  troubled  with 
the  least  excoriation  or  soreness."1  But 
it  is  easy  to  understand  why  such  results 
were  altogether  exceptional  so  long  as  the 
covering  for  the  ends  of  the  bones  was 
provided  by  a  posterior  flap,  which,  from 
the  force  of  gravity  and  the  preponder- 
ating powrer  of  the  posterior  muscles  over 
those  at  the  anterior  aspect  of  the  limb, 
must  always  tend  to  drop  from  its  origi- 
nal position,  and  leave  some  part  of  the 
bone  to  be  covered  only  by  cicatrix.  And 
independently  of  this,  in  the  case  of  the 
leg,  the  tibia  being  covered  in  front 
merely  by  the  skin,  a  scar  placed  ante- 
riorly is  much  more  likely  to  suffer  from 
pressure  against  the  bone  than  one  situ- 
ated posteriorly.  The  amputation  at  the 
ankle  is,  indeed,  by  posterior  flap  ;  but 
the  full  rounded  cushion  formed  by  the 
cup-shaped  integument  of  the  heel  ren- 
ders this  an  entirely  exceptional  case.  It 
is  plain,  therefore,  that  with  reference  to 
fitness  of  the  stump  for  bearing  the  weight 
of  the  body,  preference  should  be  given 
to  an  anterior  flap,  which  moreover  has 
the  great  advantage  of  allowing  a  de- 
pendent opening  lor  the  escape  of  dis- 
charge. 

The  recognition  of  the  advantages  of 
the  anterior  flap  is  due  to  the  labors  of 
two  English  surgeons,  the  late  Mr.  Teale, 
of  Leeds,  and  Mr.  Garden,  of  Worcester, 
working  independently  of  each  other,  and 
proceeding  by  different  methods.  Mr. 
Teale,  who  had  the  priority  in  publica- 
tion, formed  a  long  anterior  and  short 
posterior  flap  in  the  following  manner. 
Having  ascertained  by  measurement  the 
semi-circumference  of  the  limb  where  the 
bone  was  to  be  divided,  he  first  traced 
with  pen  and  ink  upon  the  skin  four 
lines  of  that  length  ;  two  longitudinal, 
extending  downwards  along  the  sides  of 
the  limb,  and  two  transverse,  of  which  one 
joined  in  front  the  lower  ends  of  the  lon- 

1  Alanson  On  Amputation,  p.  133. 
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gitudinal  lines,  while  the  other  ran  across 
behind  from  one  longitudinal  line  to  the 
other  at  the  distance  of  a  quarter  of  their 
length  from  their  upper  extremities.    Two 

[Fig.  776. 


Teale's  amputation  in  lower  third  of  leg  (Bryant). 

Fig.  777. 


Teale's  amputation  ;  flaps  adjusted  (Bryant).] 

rectangular  flaps  of  very  unequal  lengths 
being  thus  mapped  out,  he  raised  them, 
including  the  muscles  as  well  as  the  integ- 
uments, by  cutting  from  without  inwards, 
and  sawed  the  bone  at  their  angle  of  union  ; 
then,  after  tying  the  vessels,  he  bent  the 
long  anterior  flap  upon  itself,  that  it  might 
"form  a  kind  of  pouch  for  the  end  of  the 
bone,"  turning  up  its  lower  edge  to  meet 
that  of  the  short  posterior  flap,  to  which 
it  was  carefully  adjusted  and  united  by  a 
few  points  of  suture,  some  stitches  being 
also  introduced  where  the  edges  of  the 
skin  met  at  the  sides  of  the  stump.1 


Flaps  adjusted  after  amputation  of  tbigh  by  Teale's 
method.] 

Experience  with  this  method  has  shown 
that  in  properly  selected  cases  it  gives 
admirable  results,  the  patient  being  often 
able  to  rest  his  entire  weight  upon  the  end 
of  the  stump  ;  and  even  where  this  is  not 
fully  the  case,  the  distribution  of  the  pres- 

1  Teale  On  Amputation,  p.  34  et  seq. 


sure  between  the  end  of  the  stump  and 
the  bony  prominences  which  formerly 
alone  sustained  it  greatly  increases  the 
comfort  and  steadiness  of  locomotion. 

Nevertheless  it  must  be  admitted  that 
Mr.  Teale's  operation  has  serious  draw- 
backs. Precise  accuracy  of  execution 
being  essential  to  its  success,  it  demands 
a  degree  of  time  and  pains  which,  under 
ordinary  circumstances,  would  certainly 
not  be  grudged,  if  really  necessary,  but 
which  most  surgeons  would  be  glad  to  be 
saved,  and  which  sometimes,  as  in  the 
pressure  of  military  practice,  could  not 
well  be  given.  Again,  the  cut  surface  is 
more  extensive  than  with  ordinary  modes 
of  amputation,  involving  a  larger  number 
of  vessels  to  secure,  and  also,  under  some 
conditions  of  healing,  a  more  profuse 
suppuration.  But  the  greatest  objection 
to  this  method  with  a  view  to  its  general 
application  is  the  high  division  of  the 
bone  which  would  frequently  be  required 
in  order  to  form  the  long  anterior  flap. 
This  defect  is  of  course  most  marked  when 
the  limb  is  of  considerable  thickness  at 
the  seat  of  amputation,  and  shows  itself 
in  its  most  exaggerated  form  in  the  thigh 
of  a  muscular  subject.  Thus  in  a  partic- 
ular instance,  where  the  development  was 
by  no  means  extraordinary,  the  dimen- 
sions were  such,  that,  supposing  the  an- 
terior transverse  incision  made  at  the 
level  of  the  upper  border  of  the  patella, 
it  would  have  been  necessary,  in  order  to 
preserve  Mr.  Teale's  proportions,  to  saw 
the  bone  eleven  inches  further  up,  or  full 
five  inches  higher  than  if  the  modified 
circular  operation  had  been  performed. 
This  would  most  seriously  have  increased 
the  danger,  which  is  always  greater  the 
nearer  the  seat  of  amputation  is  to  the 
trunk,1  while  in  case  of  recovery,  the  short 
stump  would  have  been  very  inferior  in 
usefulness  on  account  of  the  slightness  of 
the  leverage  it  could  have  exerted  in  con- 
trolling the  movements  of  an  artificial 
limb. 

The  same  disadvantage  would  often  be 
experienced  in  applying  the  method  to  the 
leg.  Near  the  ankle,  indeed,  where  the 
limb  is  small  and  the  anterior  flap  short 
in  proportion,  the  operation  is  compara- 
tively free  from  this  objection.  But  if  the 
circumstances  of  the  case  should  render 
it  necessary  to  amputate  higher  in  the 
limb,  the  rapid  increase  of  the  thickness 
of  the  calf  would  necessitate  a  higher  di- 
vision of  the  bone  greatly  out  of  propor- 
tion to  the  extent  of  the  injury  or  disease 
of  the  soft  parts.  In  a  leg  of  about 
average  development  the  amputation  at 

1  This  principle  has  been  pithily  expressed 
by  Dieffenbach  in  the  words  "  zollweise 
steia;t  die  Gefahr."  (Operative  Chirurgie, 
vol^i.,  p.  822.) 
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Mr.  Teale's  seat  of  election,  dividing  the 
bones  just  below  the  calf,  would  require 
the  integuments  to  be  sound  to  the  level 
of  the  tip  of  the  internal  malleolus.  But 
if  the  skin  happened  to  be  unsound  to  a 
quarter  of  an  inch  above  that  level,  the 
bones  would  have  to  be  divided  an  inch 
higher  ;  and  a  difference  of  three-quarters 
of  an  inch  in  the  skin  would  involve  a  loss 
of  two  inches  of  the  bones  ;  and  again  an 
affection  of  the  integuments  implicating 
less  than  two  inches  above  the  tip  of  the 
malleolus  would  require  a  division  of  the 
bones  full  four  inches  above  Teale's  seat 
of  election.  And  in  the  last-named  situ- 
ation, where  the  calf  is  thickest,  the 
very  long  flap,  consisting  in  the  greater 
part  of  its  breadth  of  skin  alone,  would  be 
very  liable  to  suffer  from  sloughing. 

From  considerations  like  these  some  of 
the  staunchest  advocates  of  Mr.  Teale's 
method  are  now  disposed  to  restrict  it  to 
the  lower  part  of  the  leg  and  just  above 
the  knee,  where,  by  turning  to  account 
the  integument  over  the  patella,  whiph  is 
not  used  in  ordinary  operations,  the  an- 
terior flap  may  be  made  of  the  requisite 
length  without  specially  high  division  of 
the  bone. 

Mr.  Carden  proceeded  upon  a  much 
more  simple  plan  ;  forming  a  rounded 
anterior  flap  of  integument  only,  without 
any  posterior  flap,  and  retracting  the  soft 
parts  somewhat  from  the  bone  before 
dividing  it  with  the  saw  ;  "  thus  forming 
a  flat-faced  stump  with  a  bonnet  of  integu- 
ment to  fall  over  it."  '  This  practice  he 
began  as  early  as  1846,  nine  years  before 
Mr.  Teale  first  employed  his  rectangular 
operation  ;  and  though  refraining  from 
publication,  he  obtained  from  that  time 
forward  most  admirable  results,  both  in 
safety  to  life  and  the  amount  of  pressure 
that  could  be  borne  by  the  end  of  the 
stump. 

It  was  principally  at  the  knee,  where 
amputation  had  not  previously  been  much 
practised,  that  Mr.  Carden  applied  his 
principle.  The  operation  at  this  situation 
is  thus  described  by  him  :  ';  The  operator, 
standing  on  the  right  side  of  the  limb, 
seizes  it  between  his  left  forefinger  and 
thumb  at  the  spots  selected  for  the  base 
of  the  flap,  and  enters  the  point  of  the 
knife  close  to  his  finger,  bringing  it  round 
through  skin  and  fat  below  the  patella  to 
the  spot  pressed  by  his  thumb ;  then 
turning  the  edge  downwards  at  a 
right  angle  with  "the  line  of  the  limb, 
lie  passes  it  through  to  the  spot  where  it 
first  entered,  cutting  outwards  through 
everything  behind  the  bone.     The  flap  is 

1  See  On  Amputation  by  Single  Flap.  By- 
Richard  Carden,  F.R.C.S.,  etc.,  p.  6.  This 
is  a  reprint  of  an  article  in  the  British  Medi- 
cal Journal,  April,  18G4. 


then  reflected,  and  the  remainder  of  the 
soft  parts  divided  straight  down  to  the 
bone ;  the  muscles  are  then  slightly 
cleared  upward,  and  the  saw  is  applied" 
through  the  bases  of  the  condyles.  "  Or 
the  flap  may  be  reflected  first,  and  the 
knee  examined,  particularly  if  the  operator 
be  undetermined  between  resection  and 
amputation.  In  amputating  through  the 
condyles,  the  patella  is  drawn  down  by 
flexing  the  knee  to  a  right  angle  before 
dividing  the  soft  parts  in  front  of  the  bone  ; 
or  if  that  be  inconvenient,  the  patella  may 
be  reflected  downward."1 

This  operation,  when  contrasted  with 
amputation  in  the  lower  third  of  the  thigh, 
presents  a  remarkable  combination  of  ad- 
vantages. It  is  less  serious  in  its  immedi- 
ate effects  upon  the  system,  because  a 
considerably  smaller  portion  of  the  body 
is  removed,  and  also  because,  the  limb 
being  divided  where  it  consists  of  little 
else  than  skin,  bone,  and  tendons,  fewer 
bloodvessels  are  cut  than  when  the  knife 
is  carried  through  the  highly  vascular 
muscles  of  the  thigh ;  the  popliteal  and 
one  or  two  articular  branches  being,  as  a 
general  rule,  all  that  require  attention,  so 
that  loss  of  blood,  whether  from  immedi- 
ate or  secondary  hemorrhage,  is  much 
diminished.  In  the  further  progress  of 
the  case  the  chance  of  exfoliation,  with 
its  attendant  delay  and  danger,  is  greatly 
lessened  by  the  division  of  the  bone 
through  the  vascular  cancellated  tissue 
instead  of  through  the  shaft ;  while  the 
tendency  to  protrusion  of  the  bone,  which 
causes  so  much  inconvenience  in  amputa- 
tion in  the  thigh,  is  rendered  compara- 
tively slight  by  the  ample  extent  of  the 
covering  provided,  and  also  by  the  cir- 
cumstance that  the  divided  ham-strings 
slip  up  into  their  sheaths,  so  that  the 
posterior  muscles  have  comparatively  little 
power  to  produce  retraction.  The  supe- 
riority of  the  operation  is  equally  con- 
spicuous as  regards  the  ultimate  useful- 
ness of  the  stump,  which  from  its  great 
length  has  full  command  of  the  artificial 
limb,  while  its  extremity  is  well  calculated 
for  sustaining  pressure,  both  on  account 
of  the  breadth  of  the  cut  surface  of  the 
bone  divided  through  the  condyles,  and 
from  the  character  of  the  skin  habituated 
to  similar  treatment  in  kneeling.  Con- 
sidering, therefore,  that  this  procedure 
can  be  substituted  for  amputation  of  the 
thigh  in  the  great  majority  of  the  cases 
both  of  injury  and  disease  formerly  sup- 
posed to  demand  it,  "  Carden's  operation" 
must  be  regarded  as  a  great  advance  in 
surgery. 

It  is  also  of  great  value  with  reference 
to  the  general  question  of  the  best  mode 
of  amputating  in  the  lower  limb.     It  con- 

>  Op.  cit.,  p.  6. 
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firms  completely  the  conclusion  which 
was,  indeed,  obvious  enough  from  theo- 
retical considerations,  that  there  is  no 
special  virtue  in  the  rectangular  shape  of 
the  Maps  advised  by  Mr.  Teale,  but  that 
the  advantages  claimed  for  his  method 
may  be  attaiued  by  much  more  simple 
means. 

Nevertheless  to  extend  the  method  by 
anterior  flap  of  skin  alone  to  the  thigh 
and  leg,  as  advised  by  Mr.  Garden,  does 
not  seem  to  me  judicious.  A  flap  of 
integument  alone,  sufficiently  long  to 
cover  the  entire  diameter  of  the  limb, 
must  be  liable  to  the  risk  of  sloughing, 
and  I  cannot  but  think  it  wise,  when  the 
muscular  element  is  available  for  the  pur- 
pose, to  follow  Mr.  Teale's  example  by 
including  it  in  the  composition  of  the  flap. 
An  operation  thus  intermediate  between 
those  of  Carden  and  Teale,  with  a  rounded 
muscular  anterior  flap  somewhat  shorter 
than  Teale's,  and  compensating  for  its 
diminished  length  and  for  the  absence  of 
a  posterior  flap  by  retracting  the  muscles 
before  applying  the  saw,  was  practised  in 
the  thigh  by  Mr.  Spence,  of  Edinburgh, 
before  Mr.  Carden  published,  and  yielded 
very  good  results.1'  But  this  operation 
involves  as  high  a  division  of  the  bone  as 
Mr.  Teale's,  and  it  therefore  became  an 
important  question  whether  its  advan- 
tages might  not  be  attained  by  some 
method  ■  free  from  this  objection.  The 
essential  object  to  be  aimed  at  is  that, 
while  the  covering  for  the  bone  shall  be 
ample,  the  tender  cicatrix  shall  be  placed 
sufficiently  far  back  on  the  end  of  the 
stump  to  be  well  out  of  the  way  of  pres- 
sure between  the  end  of  the  bone  and  the 
bottom  of  the  socket  of  the  artificial  limb. 
And  if,  consistently  with  attaining  this 
object,  the  anterior  flap  could  be  shortened 
and  eked  out  with  a  short  posterior  flap, 
it  is  plain  that  in  exact  proportion  to  the 
extent  to  which  this  was'done  would  be  the 
length  of  bone  gained,  with  corresponding 
diminution  of  danger  and  increase  of  use- 
fulness of  the  stump.  Now  it  fortunately 
happens,  both  in  the  calf  of  the  leg  and  in 
the  thigh,  that  the  bone  lies  far  forward 
among  the  muscles,  so  that  even  its  pos- 
terior surface  is  considerably  anterior  in 
position  to  the  longitudinal  axis  of  the 
limb.  Hence  a  flap  as  long  as  two-thirds 
of  the  diameter  of  the  limb  would  ensure 
the  scar  being  considerably  behind  the 
point  of  pressure ;  while  a  posterior  flap 
half  as  long  as  the  anterior  one  would  be 
sufficient  to  complete  the  covering.  The 
posterior  flap,  being  short,  may  be  made 
of  integument  only  without  any  risk  of 
sloughing,  thus  getting  rid  of  the  bulk, 
weight,  and  contractility  of  a  posterior 
muscular  flap.     On  the   other  hand  the 

'  Edinburgh  Monthly  Journal,  Nov.,  1859. 
vol.  in.— 37 


anterior  flap,  being  still  somewhat 
lengthy,  should  be  raised  so  as  to  contain 
a  good  deal  of  muscle,  which  will  be  use- 
ful not  only  by  ensuring  sufficient  vascu- 
lar supply,  but  also  by  increasing  the 
thickness  of  the  cushion  below  the  bone  ; 
while  any  tendency  to  retraction  that  it 
possesses  (small  compared  with  that  of 
the  posterior  muscles)  will  be  counter- 
acted by  the  force  of  gravity,  through 
which  it  will  naturally  tend  to  occupy  its 
proper  place. 

Such  was  the  plan  of  amputating  which 
I  ventured  to  recommend  for  the  thigh 
and  the  calf  in  the  first  edition  of  this 
work,  on  theoretical  grounds  which  sub- 
sequent experience  has  only  tended  to 
confirm.  The  details  of  the  method,  as 
applied  to  these  two  situations  respec- 
tively, will  be  found  described  in  sub- 
sequent pages. 

[After  amputation  by  any  method,  if 
the  bones  are  not  abundantly  covered, 
and  even  in  some  cases  where  the  amount 
of  the  soft  parts  preserved  seems  to  be 
ample,  there  is  sometimes  so  much  retrac- 
tion of  the  latter  as  to  give  rise  to  much 
trouble  from  is  called  "  conical  stump" 
(fig.  779).  Especially  is  this  apt  to  occur 
in  cases  where  the  operation  is  done  in 
childhood,  in  the  arm  or  thigh  ;  the  bone 

Fig.  779. 


Conical  stump. 

in  subsequent  years  growing  at  the  junc- 
tion of  the  shaft  with  the  upper  epiphysis, 
so  as  to  distend  the  soft  parts,  which 
undergo  no  such  change.  Two  instances 
of  this  kind,  under  my  care,  have  given 
great  trouble.  Reamputation  is  the  only 
resource. 

When  the  bone  is  insufficiently  covered, 
or  if  at  the  time  of  the  operation  it  is 
roughly  dealt  with,  or  perhaps  from  its 
being  divided  through  a  portion  already 
injured,  necrosis  may  take  place,  with 
protrusion,  as  in  fig.  780.  Sometimes,  on 
extraction  of  the  sequestrum,  sound  heal- 
ing occurs ;  but  re-amputation  is  often 
necessary  in  these  cases. — P.] 

The  dressing  of  the  stump  is  a  matter 
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quite  as  important  to  the  successful  issue 
uf  amputation  as  the  manner  in  which  the 
limb  is  removed ;  and  therefore  requires 
special  notice  here. 


Necrosis  in  a  stump.] 

Various  as  are  the  methods  adopted  by- 
different  surgeons  for  the  purpose,  they 
may  all  be  classed  under  two  heads,  viz., 
that  which,  being  hitherto  in  general 
use,  may  be  termed  the  ordinary  mode  of 
dressing,  and  the  antiseptic  system/"' 

The  essential  principles  of  the  ordinary 
mode  of  dressing  will  be  best  understood 
from  a  consideration  of  the  circumstances 
of  the  wound  after  the  operation.  The 
mechanical  irritation  resulting  from  the 
passage  of  the  instruments  through  the 
parts  appears  to  throw  a  thin  layer  of  the 
tissues  at  the  cut  surface  into  a  state  simi- 
lar to  that  produced  by  the  action  of  ean- 
tharides  upon  the  skin,  or  tincture  of 
iodine  upon  the  tunica  vaginalis,  viz.,  a 
condition  of  suspended  vital,  activity,  in 
which,  the  normal  relations  between  the 
blood  and  the  living  solids  being  inter- 
rupted, the  minute  vessels  become  clogged 
with  the  blood-corpuscles,  and  coagulable 
plasma  is  forced  through  their  parietes, 
and  flows  out  upon  the  surface  of  the 
wound.1.  The  fibrin  of  the  coagulating 
plasma  forms  the  lymph  which  encrusts 
the  cut  surface,  while  its  other  and  far 
larger  constituent,  the  serum,  trickling 
away  between  the  lips  of  the  wound, 
shows  itself  as  the  discharge  which  soaks 
the  dressings  during  the  first  twenty-four 
hours.  Meanwhile,  the  original  source  of 
irritation  being  no  longer  in  operation, 
the  tissues,  if  free  from  any  disturbing 
cause,  are  gradually  recovering  their 
powers  by  virtue  of  their  inherent  vital 
energy:  and  as  they  regain  their  func- 
tions, the  effusion  of  plasma  ceases,  and  a 
process  of  active  organization  is  instituted, 
by  which  the  lymph  is  differently  affected 
according  to  circumstances.     If  the  sur- 

1  See  a  paper,  by  the  author  of  this  Section, 
"On  the  Early  Stages  of  Inflammation," 
Phil.  Trans.,  1858  ;  also  the  Croonian  Lec- 
tures, "On  the  Coagulation  of  the  Blood," 
Proceedings  of  the  Royal  Society,  vol.  xii., 
No.  56. 


faces  of  the  wound  are  in  juxtaposition, 
the  lymph  glues  them  together,  and  being 
surrounded- on  all  sides  by  healthy  tissue, 
becomes  developed  in  a  few  days  into  a 
vascular  structure,  which  constitutes  a 
permanent  bond  of  union  between  them. 
But  if  the  surfaces  of  the  wound  are  sepa- 
rated by  serum  pent  up  in  the  interior, 
immediate  union  is  of  course  prevented  ; 
and  the  serum,  putrefying  through  atmos- 
pheric influence,  irritates  the  tissues  and 
gives  rise  to  suppuration.  And  even 
though  no  serum  be  retained  within  the 
wound,  if  some  persistent  source  of  local 
irritation  be  present,  such  as  the  dragging 
of  stitches  upon  an  insufficient  covering 
of  soft  parts,  or  a  tightly  constricting 
bandage,  inflammation  will  be  induced  in 
a  reflex  manner,  through  the  medium  of 
the  nervous  system,  and,  in  proportion  to 
its  degree,  will  interfere  with  the  process 
of  organic  development;  converting  what 
promised  primary  union  into  suppuration  ; 
or,  if  more  severe,  rendering  the  lips  of 
the  wound  entirely  inactive,"incapable  of 
producing  even  pus  ;  or  if  still  more  in- 
tense, depriving  them  of  their  vitality,  and 
causing  sloughing  o'f  the  stump. 

Thus,  while  the  effusion  of  the  lymph 
which  is  the  medium  of  primary  union 
depends  on  a  species  of  traumatic  inflam- 
mation of  the  cut  surface,  the  healthy  or- 
ganization of  that  lymph  requires  absence 
of  any  inflammation  whatever ;  and  the 
great  object  of  treatment  must  be  to 
place  the  stump  in  such  circumstances 
that  the  tissues  may  be  left  undisturbed, 
to  recover  from  the  shock  they  have  sus- 
tained and  then  exert  their  powers  upon 
the  product  of  their  derangement. 

Supposing,  then,  that  the  operation  has 
been  properly  performed,  so  that  the  soft 
parts  may  meet  over  the  bone  without 
any  tension,  and  that  the  orifices  of  the 
bleeding  vessels  have  been  carefully  se- 
cured, the  following  simple  rule  will  be 
found  of  universal  application.  Let  the 
dressings  be  destitute  of  any  irritating 
quality,  and  so  arranged  that  the  surfaces 
of  the  wound  may  be  kept  in  gentle  ap- 
position throughout,  while  free  opportu- 
nity is  afforded  for  the  escape  of  discharge. 

The  last  point  is  of  essential  moment ; 
for  a  flow  of  serum,  copious  in  proportion 
to  the  extent  of  the  cut  surface,  is,  as  we 
have  seen,  an  inevitable  effect  of  the  ope- 
ration ;  and  though,  when  it  has  ready 
egress,  it  is  probably  beneficial,  by  wash- 
ing out  blood  that  may  ooze  into  the 
wound  before  it  has  time  to  coagulate  in 
the  interior,'  yet,  if  retained,  it  will  prove 
mischievous  not  only  by  rendering  union 
mechanically    impossible    in    the    parts 

1  The  mixture  of  blood  and  serum  which 
stains  the  dressings  is  very  often  mistaken 
by  patients  for  bleeding. 
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where  it  accumulates,  but  by  irritating 
the  stump,  through  the  distension  which 
it  produces,  and  the  acrid  properties 
which  it  acquires  from  decomposition. 

In  the  later  stages  of  the  case,  it  is 
equally  necessary  to  provide  for  the  free 
escape  of  discharge  ;  for  in  a  wound  of 
such  extent  and  irregularity  as  that  re- 
sulting from  amputation,  we  can  never  be 
secure  against  the  formation  of  some  pus 
in  the  interior,  which,  if  retained,  would 
give  rise  to  all  the  evils  of  abscess.  To 
guard  against  such  an  occurrence,  the 
stump  must  be  from  time  to  time  carefully 
examined.  But  if  the  operation  be  per- 
formed through  healthy  tissues,  no  sup- 
puration will  take  place  till  after  four 
days  have  elapsed  ;l  so  that  any  meddling 
with  the  stump  before  that  time  is  unne- 
cessary ;  and  such  premature  interference 
does  great  mischief  by  tearing  the  yet 
imperfect  and  delicate  uniting  tissue. 

The  records  of  surgery  show  that  a 
rapid  cure  after  amputation  has  depended 
more  upon  the  stump  having  been  dressed 
in  accordance  with  these  principles,  than 
upon  the  shape  in  which  the  covering  of 
soft  parts  has  been  cut.  In  the  original 
account  of  Lowdham's  method,  before 
quoted,  Mr.  Young  states  that  the  wound 
healed  per  symphysin  in  three  weeks ;  and 
in  describing  the  dressing,  he  says,  "Clap 
a  dossil  of  lint  into  the  inferior  part,  that 
one  passage  may  be  open  for  any  blood  or 
matter  that  may  lodge  between,  but  of 
that  there  seldom  occurreth  any."  The 
essential  exit  for  the  serum  was  thus  pro- 
vided ;  and  it  is  to  be  remembered  that 
Lowdham's  flap  was  not  a  heavy  and 
contractile  mass  of  the  muscles  of  the  calf, 
but  consisted  only  of  the  skin  and  fat, 
and  therefore  would  lie  in  its  place  with- 
out tension.2 

The  stumps  formed  after  Ravaton 's 
fashion,  with  two  lateral  rectangular 
flaps,  healed  very  quickly,  both  in  his 
hands  and  those  of  Le  Dran,  who  states 
that  the  cure  was  completed  in  three 
weeks ;  and  accordingly  we  find  that 
neither  of  these  surgeons  employed  any 
irritating  application,  and  that  both  were 
careful  to  leave  the  inferior  longitudinal 
incision  freely  open  for  the  escape  of  the 
ligatures  and  the  discharges.3  Ravaton 
insists  especially  upon  this  as  a  grand 
source  of  safety  to  the  patient,  and  states 
that  "  the  drain  which  exists  below  pre- 
vents any  mishaps,  such  as  swelling,  in- 
flammation, abscess,  etc.  ;  no  exfoliation 

1  This  is  the  period  in  adults  and  in  cool 
weather  ;  in  young  subjects  in  warm  weather, 
it  is  somewhat  short  of  four  days. 

2  Currus  Triumphalis,  T).  111. 

3  Ravaton,  Traite  de  Playes  d'Armes  a  feu, 
p.  408  ;  and  Le  Dran,  Gataker's  translation, 
p.  431. 


of  the  bone  occurs,  and  the  suppuration  is 
infinitely  less  abundant  than  in  the  old 
method,  both  because  the  wound  of  the 
stump  has  but  a  small  surface  or  none  at 
all,  and  because  the  inferior  incision 
allows  the  pus  to  flow  freely  away  ;  and 
in  a  short  time  this  great  wound  is  seen 
to  be  soundly  healed." 

It  seems  strange,  that  after  such  results 
had  been  attained  and  clearly  recorded  in 
France,  the  surgeons  of  that  country 
should  afterwards  have  preferred  stuffing 
with  charpie  the  wound  produced  in  am- 
putation ;  and  that  O'Halloran,  of  Lime- 
rick, who  wrote  in  1765,  and  gained  con- 
siderable reputation  as  a  supporter  of  the 
flap  method  of  amputation,  while  priding 
himself  on  his  familiarity  with  the  works 
of  the  Trench  surgeons  of  his  time,  should 
have  discredited  altogether  their  reports 
of  primary  union,  and  considered  that  he 
did  great  service  to  surgery  in  asserting 
the  principle  that  "healing  by  inoscula- 
tion without  suppuration,  by  an  imme- 
diate coalescence,  or  by  the  first  intention, 
is  merely  chimerical,  and  is  opposite  to 
the  rules  of  nature.  "J 

But  his  influence  was  happily  effectually 
counteracted,  as  far  as  British  practice 
was  concerned,  by  the  teaching  of  Alan- 
son,  who  was  a  warm  advocate  of  primary 
union,  both  after  flap  and  circular  opera- 
tions. Such  success  attended  his  practice, 
that  out  of  thirty-five  cases  of  amputation 
of  the  leg  and  thigh  at  the  public  hospital 
of  Liverpool,  he  lost  not  a  single  patient ; 
and  he  tells  us  that  "  at  the  expiration  of 
a  month  from  the  operation,  the  wound" 
was  "  either  perfectly  healed  or  less  than 
a  sixpenny-piece."2  These  results  cannot 
be  attributed  entirely  to  good  fortune  ; 
neither  can  they  be  explained  by  the 
peculiar  conical  form  of  the  wound  made 
by  his  oblique  division  of  the  muscles 
(which  indeed  did  not  occur  in  the  leg 
amputations)  ;  but  they  are  sufficiently 
accounted  for  by  his  after-treatment. 

In  the  first  place,  he  paid  special  atten- 
tion to  securing  the  vessels,  examining 
the  "whole  surface"  of  the  wound  "with 
the  greatest  accuracy,"  and  drawing  out 
the  vessels  with  the  tenaculum  and  tying 
them  "as  naked  as  possible  ;"  and,  says 
he,  "no  one  will  assert  that  in  a  single 
instance  I  have  removed  the  dressings 
before  the  usual  time,  on  account  of 
hemorrhage."  Secondly,  in  amputations 
of  the  thigh  he  employed  a  flannel  roller, 
fixed  round  the  pelvis  and  carried  circu- 
larly down  the  limb,  "  not  so  tight  as  to 
press  rudely  or  forcibly,  but  to  give  an 
easy  support  to  the  parts  ;"  and  there  is 
no  doubt  that  such  a  bandage  acts  bene- 
ficially, not  only  by  checking  retraction  of 

1  O'Halloran,  on  Gangrene,  etc.,  p.  220. 

2  Alanson,  Preface,  p.  16. 
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the  soft  parts,  but  by  keeping  tbe  muscles 
in  a  state  of  repose,  and  thus  preventing 
the  disturbance  of  the  process  of  union 
which  would  result  from  their  irregular 
contractions.  Thirdly,  the  edges  of  the 
skin,  after  his  mode  of  operating,  gener- 
ally met  without  the  slightest  tension,  and 
were  retained  in  apposition  merely  "by 
long  slips  of  linen  or  lint,  about  two  fin- 
gers in  breadth,  spread  with  cerate  or  any 
cooling  ointment,"  between  which  the 
serum  would  freely  escape  and  soak  into 
the  rest  of  the  dressing,  which  was  simply 
"a  soft  tow-pledget  and  compress  of  linen, 
the  whole  retained  with  the  many-tailed 
bandage,"  while  the  exit  of  dischai^ge  was 
favored  by  the  low  position  in  which  he 
placed  the  stump,  viz.,  about  a  hand's- 
breadth  from  the  surface  of  the  bed. 
The  dressings  were  first  changed  on  the 
third  or  fourth  day,  and  he  advises  that 
this  should  be  done  "with  as  much  ten- 
derness as  possible  ;"  but  the  flannel  roller 
was  not  interfered  with  till  sometime 
later,  when  the  "adhesions"  were  "more 
complete." 

In  short,  the  mode  of  dressing  pursued 
by  this  excellent  surgeon  was  in  all  re- 
spects truly  admirable  ;  and  well  would 
it  have  been  for  the  credit  of  British 
Surgery  had  his  successors  been  equally 
clear-sighted  and  judicious.  But  though 
all  followed  him  in  attempting  primary 
union,  their  very  anxiety  to  obtain  it,  not 
being  supported  by  sound  pathological 
knowledge,  often  led  to  entire  failure. 
Thus  Mr.  Syme  has  informed  us,1  that 
when  he  was  a  dresser  in  the  Edinburgh 
Infirmary,  it  was  usual  in  recent  wounds 
to  bring  the  edges  of  the  skin  into  close 
contact  by  strips  of  adhesive  plaster  over- 
lapping at  their  edges,  so  as  to  allow  no 
escape  for  blood  or  sei*um  ;  and  when 
these  were  removed  on  the  fourth  da}',  a 
collection  of  fetid  pus  was  almost  invari- 
ably found  separating  the  surfaces  of  the 
wound.  So  impressed  was  he  with  the 
evils  of  this  practice,  that  he  published  in 
1825  a  paper  on  the  subject,2  in  which  he 
insisted  on  the  invariable  occurrence  of  a 
flow  of  serum,  the  retention  of  which  was 
necessarily  injurious  ;  so  that,  as  he  ex- 
pressed it,  "  there  can  be  little  difficulty  in 
perceiving  why  the  sealing-up  of  wounds 
should  be  the  most  certain  means  of  keep- 
ins  them  open ; "  and  he  pointed  out, 
"  that  pressure  should  be  directed  to  the 
bottom  rather  than  to  the  outlet  of  the 
wound."  This  paper  had  a  very  import- 
ant influence,  the  principles  inculcated  in 
it  being  afterwards  infused  into  London 
practice  by  the  late  Mr.  Liston,  besides 

1  Clinical  Lecture  in  the  Lancet,  March  31, 
1855. 

2  Edinburgh  Medical  and  Surgical  Journal, 
vol.  xxiv. 


being  steadily  taught  and  acted  on  by 
their  author  in  the  Edinburgh  school.  Mr. 
Liston  continued  to  the  last  a  practice 
which  Mr.  Syme  at  first  suggested,  viz.  : 
leaving  the  wound  open  for  some  hours 
before  the  final  dressing,  in  order  to 
obtain  greater  security  against  secondary 
hemorrhage.  But  Mr.  Syme  afterwards 
found  that,  except  in  case  of  extensive 
oozing  from  minute  vessels,  the  disturb- 
ance of  the  wound  involved  in  this  plan 
was  an  unnecessary  infliction  on  the 
patient,  and  if  sufficient  pains  were  be- 
stowed upon  securing  the  arteries,  the 
dressing  might  at  once  be  completed. 
This  consisted  of  points  of  the  interrupted 
suture  at  sufficient  distance  from  each 
other  to  afford  a  free  outlet  for  discharges, 
and  pads  of  folded  lint  applied  over  the 
bodies  of  the  flaps,  but  not  extending  to 
the  lips  of  the  wound,  with  a  broad  piece 
of  lint  over  all,  and  a  bandage  applied  so 
as  to  press  the  deep  surfaces  of  the  wound 
gently  together  through  the  medium  of 
the  pads  ;  while  the  cutaneous  margins 
were  left  free  for  the  exit  of  the  discharge, 
which  was  absorbed  by  the  lint  as  it  es- 
caped. This  dressing  was  left  undisturbed 
for  about  four  days,  when  union  was 
found  already  pretty  firm  ;  and  a  similar 
application  being  afterwards  repeated  at 
intervals  of  two  days,  the  discharge  of 
pus  was  commonly  very  trifling  in  amount, 
and  the  cure  speedily  accomplished.  This 
was  the  method  followed  during  my  house- 
surgeoncy  under  Mr.  Syme  ;  at  the  expi- 
ration of  which  he  was  able  to  state,  that 
"  of  the  last  twenty  cases  in  which  he  had 
amputated  the  thigh  in  that  hospital  for 
chronic  disease,  not  one  had  died,  although 
some  of  them  were  almost  hopeless  at  the 
time  of  the  operation,  on  account  of  the 
extreme  degree  to  which  they  were  pros- 
trated by  long-continued  discharge  or 
other  causes."1  And  there  can  be  no 
doubt  that  one  great  reason  for  this  suc- 
cess was,  that  the  stumps  were  treated  on 
sound  principles. 

Stitches  are  preferable  to  strips  of  ad- 
hesive plaster  for  keeping  the  edges  of  the 
skin  in  contact,  as  they  occupy  much  less 
room,  and  so  oppose  less  obstacle  to  the 
escape  of  discharge  ;  and  the  only  objec- 
tion ever  urged  against  them,  viz.,  that 
they  induce  inflammation  round  the  points 
where  they  are  inserted,  was  entirely  re- 
moved by  the  introduction  of  the  metallic 
suture,  which,  unlike  a  silk  or  linen  thiead, 
that  becomes  acrid  from  putrefaction 
among  its  fibres,  causes  no  irritation 
whatever,  unless  it  subjects  the  parts  to 
traction,  and  this  ought  never  to  be  the 
case  after  amputation.  When  applied 
without  tension,  the  wire  stitches  may  re- 
main for  any  length  of  time,  without  pro- 

(      '  Clinical  Lecture,  Lancet,  April  21,  1855. 
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during  more  disturbance,  than  a  ring  of 
gold  in  a  lady's  ear;1  they  consequently 
retain  their  hold  for  a  mucli  longer  period 
than  silk  or  linen,  so  that  strapping  may 
usually  be  entirely  dispensed  with,  which 
greatly  simplifies  the  dressing. 

[Difficulty  is  often  experienced  in  the 
passing  of  metallic  sutures  by  reason  of 
the  ''kinking"  of  the  wire;  and  various 
forms  of  needle  have  been  devised  to  ob- 
viate this  (see  note  below).  A  very  simple 
plan  is  to  use  a  long  needle  set  in  a  handle, 
and  having  the  eye  near  the  point ;  this  can 
be  thrust  through  one  or  both  flaps, and  the 
extreme  end  of  the  wire  engaged  in  the  eye, 
when  by  withdrawing  the  needle  the  wire 
is  also  drawn  through  into  place. — P.] 

Though  a  padding  of  some  soft  mate- 
rial suited  for  imbibing  the  discharge,  and 
arranged  according  to  the  principles  indi- 
cated above,  does  good  by  giving  general 
support  to  the  stump,  and  keeping  the 
deep  surfaces  of  the  wound  together,  and 
so  checking  oozing  of  blood  and  promot- 
ing union,  yet  it  has  the  disadvantage  of 
affording  a  nidus  for  putrefaction.  Ac- 
cordingly, it  was  proposed  twenty  years 
ago  by  Professor  Humphry,  of  Cambridge, 
to  dispense  with  all  dressing  whatever, 
and  leave  the  wound  exposed  to  the  air, 
so  that  crusts  of  inspissated  blood  and 
serum  might  form  over  the  intervals  be- 
tween the  stitches  when  oozing  had  ceased, 
and  healing  might  proceed  as  under  a 
scab.2  This  plan  has  been  especially  folf 
lowed  in  conjunction  with  the  method  o- 
arresting  hemorrhage  by  the  temporary 
pressure  of  needle  or  wire  introduced  b}r 
the  late  Sir  James  Y.  Simpson,  under  the 
title  of  "Acupressure."  [See  Vol.  I.,  p. 
455.]  It  has  been  proved  that  even  a 
vessel  as  large  as  the  femoral  artery  may 
remain  permanently  occluded  if  a  needle 
be  pinned  down  across  its  calibre  at  a  lit- 
tle distance  from  its  cut,  extremity,  and 
removed  after  24  or  48  hours.  The  modus 
operandi  is,  I  presume,  that  the  .irritation 

1  I  am  happy  to  be  able  to  confirm  fully  the 
original  statement  made  on  this  subject  by 
Dr.  Sims  of  New  York,  to  whom  the  profes- 
sion is  indebted  for  demonstrating  the  value 
of  the  metallic  stitch.  For  passing  the  wire 
smoothly  through  the  tissues,  a  needle  sug- 
gested by  myself  some  years  ago,  will,  I  be- 
lieve, be  found  the  most  convenient.  It  is 
grooved  at  each  side,  from  the  eye  to  the 
blunt  end,  these  points  being  further  from 
one  another  than  in  an  ordinary  needle. 
Care  must  be  taken  to  hold  the  wire  in  the 
grooves  while  twjsting  its  ends  together, 
after  which  it  will  be  found  securely  incorpo- 
rated with  the  needle.  It  will,  however,  be 
seen  from  the  sequel  that  under  antiseptic 
management  we  may  return  with  advantage 
from  the  rigid  wire  to  stitches  of  more  pliant 
material. 

a  See  Med.-Chir.  Trans.,  vol.  xli. 


of  the  compressing  needle  induces  the 
formation  of  a  coagulum,  audits  adhesion 
to  the  wall  of  the  vessel,  at  the  point 
compressed,  in  addition  to  and  continuous 
with  the  clot  at  the  divided  extremity  ;  so 
that  the  plug  of  coagulum,  thus  increased 
in  length  and  made  more  extensively  ad- 
herent, becomes  efficient  for  resisting  the 
impulse  of  the  blood  even  in  so  large  a 
tube.  And  I  may  remark  that,  if  acu- 
pressure is  employed  for  vessels  of  such 
calibre,  I  believe  it  to  be  of  essential  mo- 
ment that  the  needle  should  be  so  ar- 
ranged as  to  compress  the  artery  at  some 
little  distance  from  the  cut  end.  For 
smaller  vessels,  it  is  sufficient  that  the 
bleeding  point  itself  be  acted  on,  whether 
by  twisting  with  a  needle  introduced  into 
the  tissues  beside  it,  or  by  some  other  of 
the  ingenious  means  devised  for  the  pur- 
pose.1 The  needles  or  wires,  while  they 
remain  in  position,  fail  to  conduct  putre- 
faction into  the  interior,  like  porous  liga- 
tures of  silk  or  flax,  and  after  their  remo- 
val within  the  first  48  hours,  the  wound 
is  left  free  from  any  foreign  body.  It  is 
pre-eminently  for  amputation  that  these 
two  methods  of  acupressure  and  absence 
of  all  dressing  are  applicable ;  for  the 
ends  of  stumps  can  be  left  exposed  to  the 
air  more  easily  than  nopst  other  parts, 
while  from  their  shape  they  are  peculiarly 
suited  for  the  convenient  application  and 
withdrawal  of  the  needles.  And  in  the 
hands  of  some  surgeons,  more  especially 
Professor  Pirrie  and  Dr.  Keith,  of  Aber- 
deen, results  of  the  most  brilliant  charac- 
ter have  been  attained,  large  wounds,  like 
those  after  amputation  in  the  thigh,  heal- 
ing with  great  rapidity  without  the  for- 
mation of  a  drop  of  pus.2 

There  is,  however,  another  side  to  this 
picture.  During  an  extensive  trial  of 
acupressure  in  very  competent  hands  in 
the  Glasgow  Koyal  Infirmary,  secondary 
hemorrhage  occurred  on  several  occasions, 
and  even  admitting  that  this  was  in  some 
instances  due  to  a  faulty  application  of 
the  method,  and  especially  to  want  of  at- 
tention to  the  point  above  alluded  to  re- 
garding vessels  of  large  calibre,  yet  the 
general  impression  conveyed  was  that 
acupressure  failed  to  maintain  its  position 
in  the  essential  point  of  thorough  efficiency 
as  a  haemostatic  means.  And  I  doubt 
whether  it  be  possible  for  any  surgeon, 
after  withdrawing  the  needle  from  an  ar- 
tery like  the  femoral,  to  leave  his  patient 
with  the  feeling  of  entire  safety  that  he 
has  when  the  vessel  has  been  secured  by 
ligature.  Again,  the  needles  and  wires, 
especially  when  numerous,  have  some- 
times become  entangled  in  the  wound  in 

1  See  Acupressure,  by  James  Y.  Simpson, 
M.D.,  F.R.S.E.,  etc. 

2  See  Pirrie  on  Acupressure. 
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a  very  inconvenient  manner  ;  and  I  have 
heard  of  a  case  in  which  it  was  necessary 
to  break  open  the  entire  extent  of  the 
uniting  flaps  before  they  could  be  ex- 
tracted. But  not  to  lay  too  much  stress 
upon  occurrences  like  this,  which  may 
have  been  due  to  mismanagement, 
there  remains  another  serious  drawback 
to  the  method.  The  primary  union, 
which  is  so  beautiful  when  it  occurs,  can- 
not be  reckoned  on  as,  invariable,  and  if 
putrefactive  suppuration  does  occur  in 
the  interior,  it  is  apt  to  produce  effects 
all  the  more  mischievous  from  the  want 
of  outlet  occasioned  by  the  complete 
closure  of  the  wound  externally. 

Hence,  for  my  own  part,  I  confess  I 
should  have  felt  in  considerable  difficulty, 
dazzled  and  attracted  by  the  splendid 
success  of  acupressure  in  many  cases,  but 
repelled  by  the  fear  of  hemorrhage  or  of 
abscess,  had  it  not  been  for  the  introduc- 
tion of  the  antiseptic  system,  which,  in  a 
different  way,  attains  the  same  objects 
more  securely. 

[In  the  treatment  of  amputation,  no 
matter  what  may  be  the  character  of  the 
dressings,  absolute  immobilization  of  the 
stump  is  of  prime  importance,  second 
only  to  arrest  of  hemorrhage.  To  carry 
out  this  important  principle  it  is  neces- 
sary to  secure  the  stump,  after  the  dress- 
ings have  been  applied,  to  a  splint  either 
of  light  wood  or  binder's  board.  The 
first  joint  above  the  seat  of  amputation 
should  likewise  be  fixed  :  hence  the  splint 
should  be  so  constructed  as  to  fulfil  this 
indication.  As  a  consequence  of  immo- 
bilizing the  stump,  it  will  be  found  that 
the  inflammation  necessarily  attending 
the  operation  will  be  less  apt  to  become 
excessive ;  there  will  be  less  tendency 
to  burrowing  among  the  muscles,  and  the 
muscular  twitch  ings,  that  add  so  much 
to  the  discomfort  of  a  patient,  will  be  ef- 
fectually controlled.— TI.] 

The  main  principles  of  the  antiseptic 
system  are  well  illustrated  by  a  case  of 
simple  fracture,  say  a  fracture  of  the  leg 
from  direct  violence.  Such  an  injury, 
though  subcutaneous,  is  a  most  severe 
contused  and  lacerated  wound  ;  and  the 
interstices  between  the  mangled  tissues 
are  loaded  with  extravasated  blood.  With 
the  sole  exception  that  the  skin  is  not  di- 
vided so  as  to  expose  the  injured  parts  to 
the  atmosphere,  there  are  present  in  an 
aggravated  form  those  conditions  which 
we  used  to  regard  as  inevitably  involving 
violent  inflammation,  followed  by  the  sep- 
aration of  sloughs  under  suppuration, 
with  corresponding  constitutional  dis- 
turbance and  serious  attendant  risk  of 
fatal  blood-poisoning.  Yet,  thanks  to 
the  unbroken  integument,  all  proceeds 
quietly  and  surely  towards  recovery  :  the 
effused  blood  is  absorbed ;  and  any  por- 


tions of  tissue  killed  by  the  violence  are 
similarly  disposed  of;  while  repair  is  ef- 
fected by  a  process  which,  though  more 
slow,  in  consequence  of  the  larger  amount 
of  effete  material  to  be  worked  off,  is  iden- 
tical with  that  union  by  the  first  intention, 
which  is  commonly  supposed  to  demand 
cleanly-cut  surfaces  with  accurate  appo- 
sition. If,  therefore,  the  effects  of  at- 
mospheric exposure  could  be  avoided, 
primary  union  ought  to  occur  under  cir- 
cumstances hitherto  believed  to  be  incon- 
sistent with  it,  and  our  wounds,  whether 
incised  or  contused,  should  follow  the 
same  safe  and  tranquil  course  as  subcuta- 
neous injuries. 

In  order  that  we  may  attain  this  all- 
important  object,  the  first  essential  is 
that  we  understand  clearly  how  the  at- 
mosphere exerts  its  baneful  influence.  If 
an  open  contused  wound  is  treated  in  the 
ordinary  way,  say  by  water-dressing  or 
fomentation,  we  know  as  a  matter  of  ob- 
servation that  the  blood  within  it  under- 
goes putrefaction  as  if  exposed  to  the  air 
at  the  same  temperature  in  a  vessel  of 
glass  or  other  inert  material.  This  fact 
explains  the  whole  train  of  bad  conse- 
quences. The  products  of  putrefaction 
are  irritating  and  poisonous  substances  ; 
and,  though  perfectly  harmless  when  ap- 
plied to  a  sore  covered  with  granulations, 
which  constitute  a  protecting  layer  desti- 
tute of  sensibility  and  readily  excited  to 
suppuration  instead  of  absorption,  act 
very  differently  upon  a  recent  wound, 
which  violently  resents  the  contact  of  the 
poison,  yet  helplessly  imbibes  it  into  the 
circulation  :  the  inevitable  result  being 
local  inflammation  and  febrile  disturb- 
ance. Meanwhile  such  portions  of  tissue 
as  have  been  killed  by  the  violence  of  the 
injury,  instead  of  retaining  their  original 
bland  character,  and  serving  as  pabulum 
for  their  living  neighbors,  become  con- 
stantly more  and  more  acrid  from  pro- 
gressive putrefaction  in  their  substance, 
and  not  only  irritate  the  weakened  parts 
in  their  vicinity  and  retard  their  recov- 
ery, but  operate  upon  them  with  caustic 
effect,  and  thus  extend  the  loss  of  vitality 
greatly  beyond  its  original  limits.  The 
persistent  abnormal  stimulation  at  length 
gives  rise  to  suppuration,  which  weakens 
the  patient  in  proportion  to  its  amount, 
and  in  severe  cases  often  carries  him  off 
by  hectic  and  occasionally  by  pycemia. 

"But  however  clear  might  be  our  convic- 
tion of  the  evil  effects  of  putrefaction  in 
wounds,  it  was  hopeless  to  try  to  prevent 
it  so  long  as  the  oxygen  of  the  air  was 
supposed  to  be  its  cause.  In  small  wounds, 
indeed,  attempts  had  been  made  with 
varying  degrees  of  success  to  exclude  the 
air  entirely,  either  by  a  crust  of  inspis- 
sated blood  or  by  hermetically  sealing 
with  collodion.      But  in  wounds  of  any 
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considerable  size  provision  must  be  made 
for  the  escape  of  blood  and  serum,  with 
which  the  atmospheric  gases,  from  their 
diffusibility,  could  not  fail  to  mingle.  But 
the  problem  assumed  a  totally  different 
shape  when  it  was  shown,  chietly  through 
the  philosophic  labors  of  Pasteur,  that 
putrefaction  is  not  occasioned  by  the 
chemical  action  of  oxygen  or  any  other 
o-as,  but  is  a  species  of  fermentation, 
analogous  to  that  of  sugar  under  the  in- 
fluence of  the  growing  yeast-plant,  being 
brought  about  by  the  development  of  mi- 
croscopic organisms,  the  germs  of  which, 
from  their  extreme  minuteness,  float  in 
abundance  in  the  air  as  constituents  of  its 
dust.  This  being  once  clearly  understood, 
it  is  plain  that  putrefaction  in  wounds  may 
be  avoided  without  excluding  the  air,  by 
dressing  them  with  some  agent  capable  of 
destroying  the  vitality  of  the  atmospheric 
organisms,  provided  that  it  does  not  act 
with  too  great  violence  upon  the  human 
tissues.  We  have  long  been  familiar 
with  materials  which  poison  infesting 
parasites  without  excoriating  the  skin,  as, 
for  example,  the  various  washes  and  un- 
guents used  for  killing  pediculi  and  their 
ova,  or  sulphur  ointment  for  the  destruc- 
tion of  the  acarus  scabiei.  For  the  pur- 
poses of  antiseptic  treatment,  volatility  of 
the  germ-poison  is  an  essential  requisite, 
in  order  that  the  atmosphere  round  the 
dressings  may  be  deprived  of  septic  energy, 
so  that  no  harm  may  arise  from  its  intro- 
duction into  the  wound,  which  it  is  often 
quite  impossible  to  avoid.  There  are 
many  agents  which  fulfil  the  conditions  of 
volatility  combined  with  hostility  to  low 
forms  of  life,  such  as  chlorine,  sulphurous 
acid,  benzine,  creasote,  and  carbolic  (or 
phenic)  acid.  Any  one  of  these,  as  I 
have  ascertained  by  experiment,  may  be 
used  so  as  to  keep  a  wound  from  putre- 
faction, provided  it  be,  employed  with 
the  essential  object  kept  steadily  in  view, 
that  is  to  say,  to  prevent  the  possibility 
of  a  single  living  putrefactive  organism 
beinc  left  in  the  wound  at  the  conclusion 
of  the  first  dressing,  or  gaining  access  to 
it  subsequently.1 

1  I  am  glad  to  observe  that  the  doubts  which 
have  been  thrown  upon  the  germ  theory  in 
some  quarters,  which  I  fear  have  not  tended 
to  raise  the  scientific  reputation  of  our  pro- 
fession, are  being  more  and  more  dispelled  as 
the  subject  is  submitted  to  further  discussion. 
(See,  for  example,  Professor  Huxley's  Address 
at  the  Meeting  of  the  British  Association  in 
Liverpool  last  year,  1870.)  Among  recent 
contributions  of  fact  to  the  elucidation  of  this 
question  may  be  mentioned  Professor  Tyn- 
dall's  simple  but  beautiful  proof  of  the  exis- 
tence of  organic  particles  of  dust  of  excessive 
minuteness  in  the  air,  by  means  of  a  con- 
densed beam  of  light ;  and  the  equally  clear 
ocular   demonstration  afforded  by  the  same 


Carbolic  acid  happened  to  be  the  first 
agent  that  I  employed  on  this  principle  ; 

method,  that  even  the  finest  particles  are 
capable  of  being  removed  from  the  air  by 
causes  which  Pasteur,  in  some  of  his  experi- 
ments, inferred  must  clear  it  of  suspended 
organisms,  such  as  the  action  of  gravity  and 
filtration  by  cotton-wool.  The  fact  last  named 
seemed  to  promise  valuable  results  in  anti- 
septic surgery,  and  experiments  made  with 
this  view  have  afforded  further  evidence  in 
favor  of  the  germ  theory,  which  it  may  be 
well  to  mention  here.  I  found  -that  if  cotton- 
wool, impregnated  with  either  chlorine  or 
sulphurous  acid  gas,  or  with  the  vapor  of 
benzine  or  carbolic  acid,  was  placed  upon  a 
wound  or  granulating  sore,  after  washing  the 
surface  with  a  lotion  containing  the  same 
agent,  although  the  volatile  antiseptic  left 
the  cotton  in  about  a  day,  the  blood  or  pus 
still  effused  beneath  the  cotton  remained  free 
from  putrefaction  for  an  indefinite  time,  pro- 
vided that  the  discharge  was  not  sufficiently 
copious  to  soak  through  the  cotton  and  appear 
at  the  surface,  in  which  case,  the  meshes  be- 
tween the  fibres  affording  ample  space  for 
microscopic  organisms  to  develop  in,  putre- 
faction spread  within  a  few  hours  throughout 
the  moistened  part  of  the  mass.  This  circum- 
stance greatly  interfered  with  the  practical 
utility  of  the  dressing,  and  it  has  since  been 
superseded  by  the  "antiseptic  gauze,"  to  be 
described  in  the  text ;  but  the  facts  seem  to 
me  important  with  regard  to  the  germ  theory. 
The  cotton-wool,  though  it  loses  all  chemical 
antiseptic  virtue  in  a  day,  yet  will  keep  out 
putrefaction  for  a  month  or  more.  It  cannot 
possibly  keep  out  any  atmospheric  gas,  which 
is  necessarily  diffused  freely  between  its  fibres, 
and  gets  in  for  the  same  reason  that  the  vola- 
tile antiseptie  gets  out.  That  which  it  does 
exclude  can  only  be  suspended  particles  of 
dust.  It  follows,  therefore,  as  a  matter  of 
certainty,  that  the  causes  of  the  putrefaction 
through  the  atmospheric  influence  of  blood  or 
pus.  in  other  words,  such  materials  as  the 
surgeon  has  to  deal  with  in  treating  wounds, 
are  not  the  atmospheric  gases,  but  dust.  And 
the  fact  that  this  dust  is  deprived  of  its  pu- 
trefactive energy  by  agents  which  are  chemi- 
cally so  unlike  as  chlorine,  sulphurous  acid, 
benzine,  and  carbolic  acid,  but  which  agree 
in  having  a  common  hostility  to  animal  or 
vegetable  life  (I  used  benzine  because  I  knew 
that  the  entomologist  employs  its  vapor  to 
kill  insects) — this  fact  confirms  the  view  that 
the  putrefactive  particles  are  really  organ- 
isms. I  commend  these  simple  experiments 
with  cotton-wool  to  the  candid  judgment  of 
the  reader,  because,  whatever  may  be  thought 
of  their  bearing  upon  the  allied  subject  of 
spontaneous  generation,  they  must  be  al- 
lowed to  afford  absolute  demonstration  of  the 
truth  which  is  the  foundation  of  the  antisep 
tic  system,  viz.,  that  putrefaction  of  blood  or 
pus  under  atmospheric  influence  is  caused 
not  by  the  gases  of  the  air,  but  by  suspended 
particles,  which  can  be  deprived  entirely  of 
their  septic  energy  by  the  vapor  of  an  agent 
like  carbolic  acid. 


576 


AMPUTATION". 


and  it  still  appears  to  be  the  most  conve- 
nient for  the  purpose.  Besides  being  re- 
markably efficient  in  the  form  of  vapor,  it 
is  rniscible  with  a  great  variety  of  differ- 
ent substances,  such  as  water,  the  fixed 
oils,  and  various  resins :  and  such  mix- 
tures have  each  its  own  peculiar  value 
with  reference  to  our  object  in  the  treat- 
ment. Water  holds  the  particles  of  the 
acid  very  feebly,  and  therefore  liberates 
them  readily  to  act  upon  any  other  sub- 
stance. Hence  a  watery  solution,  besides 
being  a  cleanly  lotion,  is  very  potent  in  its 
immediate  action,  but  very  transient : 
exactly  the  properties  we  desire  for  an 
application  to  a  wound  designed  to  kill 
once  for  all  any  septic  organisms  that 
may  have  lodged  upon  it,  and  then  leave 
the  tissues  as  free  as  possible  from  further 
irritation.  Common  resin,  on  the  other 
hand,  holds  the  acid  with  remarkable 
tenacity,  and  even  at  the  temperature  of 
the  body  gives  it  off  very  slowly  ;  so  that 
a  large  proportion  of  the  antiseptic  majj  be 
kept  stored  up  in  the  resin  in  a  form  which 
acts  very  mildly,  but  for  a  long  period. 
These  are  the  qualities  required  for  an  ex- 
ternal dressing  to  guard  against  the  pene- 
tration of  putrefactive  fermentation  from 
without ;  while  the  insolubility  of  resin 
in  water  prevents  it  from  being  washed 
away  by  the  discharges.  The  fixed  oils 
occupy  an  intermediate  position  as  re- 
gards their  hold  upon  carbolic  acid,  and 
there  are  circumstances  in  which  they 
form  a  most  convenient  vehicle  for  it. 
Carbolic  acid  has  also  the  advantage  of 
being  a  local  anaesthetic,  exercising  a 
soothing  influence  upon  a  raw  surface  to 
which  it  is  applied  ;  while  the  disagree- 
able smell,  which  at  one  time  was  a  seri- 
ous objection  to  it,  has  been  almost  en- 
tirely removed  by  purifying  it  of  the 
stinking  compounds  associated  with  it  in 
the  crude  product. 

In  dealing  with  an  accidental  wound, 
it  is  necessary  first  to  kill  any  septic  or- 
ganisms introduced  into  it  from  the  air  or 
from  contact  with  foreign  bodies,  and, 
supposing  carbolic  acid  to  be  the  agent 
employed,  this  is  done  by  washing  the 
cut  surface  thoroughly  with  a  saturated 
watery  solution  (one  of  the  acid  to  twenty 
of  water);  but  even  this -is  felt  to  be  a 
somewhat  uncertain  process,  because 
some  mischievous  particle,  lurking  in 
some  interstice  among  the  tissues,  may 
possibly  elude  the  action  of  the  lotion, 
and  subsequently  propagate  its  kind  and 
spread  putrefactive  fermentation  through- 
out the  wound.  For  it  is  important  to 
bear  in  mind  that  the  acid  applied  to  the 
interior  has  no  persistent  antiseptic  effect, 
but  is  speedily  dissipated,  being  partly 
washed  away  by  the  discharge,  and 
partly  absorbed  into  the  circulation. 
When,  however,  the  wound  is  made  by 


the  surgeon  himself  in  a  previously  un- 
broken integument,  he  has  it  in  his  power 
to  prevent  putrefactive  organisms  from 
ever  entering  it  alive,  by  operating  in  an 
antiseptic  atmosphere  in  the  form  of  a 
cloud  of  spray  imbued  with  the  acid,1 
while  the  sponges  are  rendered  harmless 
by  wringing  them  out  of  a  watery  solu- 
tion, the  fingers  of  the  surgeon  and  his 
assistant  having  been  dipped  in  the  same, 
and  the  saw  and  other  instruments 
smeared  with  oil  containing  about  a  tenth 
part  of  the  agent.  The  spray,  when 
efficient,  besides  fulfilling  its  main  object 
of  rendering  the  first  stage  of  the  treat- 
ment secure,  has  the  advantage  of  per- 
mitting us  to  reduce  the  strength  of  the 
lotion,  which  is  then  no  longer  required 
to  destroy  organisms  lying  in  the  recesses 
of  the  wound,  but  merely  to  ensure  the 
aseptic  character  of  sponges  and  other 
foreign  bodies  introduced  into  it.  For 
this  purpose  as  small  a  proportion  as  one 
part  of  acid  to  a  hundred  of  water  is  suf- 
ficient, whereas,  if  the  spray  is  not  used, 
I  do  not  feel  justified  in  recommending 
anything  weaker  than  one  to  forty.  The 
|  milder  lotion  is  not  only  a  great  relief  to 
:  the  surgeon's  fingers,  but  saves  needless 
irritation  of  the  cut  surface.  The  wound 
J  must  be  covered  with  a  cloth  dipped  in 
the  lotion  during  any  periods  of  suspen- 
:  sion  of  the  spray,  which  should,  with  such 
j  exceptions,  be  continued  throughout  the 
J  entire  process,  including  the  securing  of 
!  the  vessels  and  the  introduction  of  the 
stitches. 

[Within  the  past  year  Prof.  Von  Brans 
!  of  Tubingen,  and  Prof.Billroth,  of  Vienna, 
have  dispensed  with  the  spray  in  all  their 
operations,  although  in  all  other  re- 
spects they  have  strictly  adhered  to 
Lister's  method.  To  keep  a  wound 
free  from  infection,  these  surgeons  thor- 
oughly irrigate  it  with  a  carbolic  solution 
several  times  during  an  operation  if  it  be 
long,  or  at  its  termination  if  it  be  short.  Irri- 
gation is  likewise  used  instead  of  the  spra}r 
j  at  each  renewal  of  the  dressings.  Should 
further  experience  prove  that  irrigation  is 

1  I  have  in  view  a  set  of  experiments  for 
determining  the  limits  of  weakness  of  solu- 
tion, and  fineness  of  spray,  that  may  be 
trusted  for  producing  an  antiseptic  atmos- 
phere. Meanwhile  I  can  recommend  for  the 
smaller  amputations  the  use  of  Richardson's 
apparatus  for  local  anaesthesia,  with  the  1  to 
40  watery  solution  of  carbolic  acid  substi- 
tuted for  ether.  This  we  have  already  proved 
to  furnish  an  absolutely  trustworthy  spray, 
though  probably  needlessly  coarse  and  strong. 
For  the  larger  amputations  a  larger  cloud  is 
requisite  ;  ami  I  hope  we  may  have  before 
long  a  simple  and  cheap  means  for  the  pur- 
pose ;  the  machine  which  I  have  had  con- 
structed for  my  own  use,  though  efficient, 
being  too  cumbrous  and  expensive. 
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just  as  effective  as  the  spray  in  prevent- 
ing infection  of  recent  wounds,  the  chief 
objection  to  "  Listerism,"  as  usually  prac- 
tised, will  be  removed. — H.] 

The  antiseptic  catgut  ligature  consti- 
tutes an  important  element  in  the  sys- 
tem. When  properly  prepared,1  it  seems 
to  fulfil  all  the  conditions  of  a  perfect 
hemostatic,  combining  the  absolute  se- 
curity and  universal  applicability  of  the 
ligature  with  virtual  absence  of  any  for- 
eign body  from  the  wound.  For  if  putre- 
faction is  avoided,  the  knots  and  short 
cut  ends  are  absorbed  with  as  much 
certainty  as  the  clots  and  pieces  of  dead 
tissue  in  a  simple  fracture,  and,  however 
numerous  they  may  be,  do  not  in  the 
least  interfere  with  primary  union ; 
while,  if  putrefaction  chances  to  occur, 
we  may  guess  that  such  of  them  as  are 
actually  exposed  to  putrescent  liquids 
must  ultimately  soften  down  and  come 
away,  like  the  other  minute  sloughs  of 
cellular  tissue  which  appear  along  with 
the  pus  ;  but  this  is  merely  matter  of 
presumption,  for  I  have  never  observed 
the  catgut  knots  come  away,  nor  have  I 
ever  seen  abscess  .  occasioned  by  them, 

1  It  is  of  the  utmost  importance  that  the  cat- 
gut should  be  rightly  prepared  ;  for,  if  merely 
imbued  with  an  antiseptic  salt,  it  is  utterly 
unfit  for  surgical  purposes,  becoming  soft  and 
slippery  when  moistened,  so  that  it  will 
neither  bear  the  requisite  strain  nor  keep  its 
hold  when  tied.  But  it  is  a  happy  circum- 
stance that  the  animal  tissue  (the  peritoneum 
with  some  unstriped  muscular  fibre  from  the 
sheep's  intestine)  undergoes  a  remarkable 
physical  change  if  suspended  for  some  weeks 
in  an  emulsion  of  water  and  oil,  in  which, 
after  growing  soft  and  opaque  during  the  first 
few  days,  it  gradually  experiences  an  altera- 
tion of  an  opposite  character,  and  at  length 
becomes  again  quite  transparent,  and  is  then 
little  affected  by  water,',  and  holds  better 
when  tied  than  waxed  silk.  The  emulsion 
is  best  made  by  mixing  one  part  of  crystal- 
lized carbolic  acid,  deliquesced  by  means  of 
water,  with  five  parts  of  olive  oil.  The  very 
fine  emulsion  that  results  is  placed  in  a  cov- 
ered jar  having  a  partition  of  glass  or  other 
material,  supported  by  pebbles  at  a  short 
distance  above  the  bottom,  to  afford  space  for 
the  water  that  slowly  subsides  to  accumulate 
in,  and  keep  it  from  coming  in  contact  with 
the  hanks  of  gut  which  are  packed  loosely  in 
the  upper  part  of  the  vessel.  The  process  of 
preparation  goes  on  best  in  a  cool  place,  and 
should  be  continued  at  least  two  months  ; 
and  the  gut  goes  on  improving  in  quality  for  an 
unlimited  period,  if  retained  in  the  same  oil. 
For  carrying  in  the  pocket  case,  I  have  had  a 
narrow  winder  enclosed  in  an  appendage  to 
a  metallic  caustic-holder  (to  be  had  of  Young 
or  Gardner,  cutlers,  Edinburgh).  This  will 
receive  a  supply  of  about  twelve  yards,  which 
may  be  kept  for  any  time  in  this  receptacle 
without  losing  its  antiseptic  virtue. 


although  I  have  constantly  used  this 
ligature  during  the  last  two  years,  and 
putrefaction  has  occurred  in  many  cases 
during  that  period.  And  I  may  add  that 
I  have  never  known  secondary  hemor- 
rhage caused  by  the  use  of  the  catgut. 

Any  one  desirous  of  convincing  himself 
of  the  absorption  of  catgut  has  only  to 
employ  it  for  sutures  and  treat  antisepti- 
cally,  and  in  a  few  days  he  will  find  the 
knots  come  off  with  a  touch,  the  part  of 
the  stitch  imbedded  in  the  tissue  having 
disappeared.  This  circumstance  renders 
the  catgut  unfit  for  sutures  intended  to 
retain  their  hold  for  a  considerable  period, 
for  which  some  material  less  amenable  to 
absorption  by  the  tissues  is  to  be  pre- 
ferred, such  as  silk  thread  with  the  inter- 
stices among  the  fibres  filled  up  with  wax 
containing  about  a  tenth  part  of  carbolic 
acid.1  This  material  is  very  superior  to 
wire,  not  only  on  account  of  its  perfect 
suppleness,  but  because  its  actively  anti- 
septic character  ensures  absence  of  putre- 
faction in  the  track  of  the  stitch.  The 
spray  is  never  more  useful  than  in  the 
introduction  of  the  sutures.  If  it  be  not 
employed,  the  wound  must  be  injected 
with  lotion  after  the  insertion  of  the  last 
stitch,  to  destroy  any  mischief  that  may 
have  entered  through  regurgitation  of 
blood  that  oozes  into  the  cavity  during 
the  sewing — a  troublesome  and  uncertain 
process,  which  the  spray  enables  us  to  dis- 
pense with  entirely. 

[Mr.  Lister,2  in  his  endeavor  to  sim- 
plify the  preparation  of  the  antiseptic 
catgut  ligature,  has  recently  devised  a 
method  by  which  this  agent  may  he  ren- 
dered fit  for  use  in  a  comparatively  short 
space  of  time.  He  recommends  for  this 
purpose  a  solution  consisting  of  one  part 
of  chromic  acid  and  four  thousand  parts 
of  distilled  water,  to  which  are  added  two 
hundred  parts  of  pure  carbolic  acid  orabso- 
lute  phenol.  An  amount  of  catgut  equal 
in  weight  to  the  proportion  of  carbolic  acid 
is  placed  in  this  mixture,  and  allowed  to 
remain  immersed  for  48  hours.  At  the 
expiration  of  this  period  the  catgut  is  re- 
moved from  the  solution,  dried,  and  put 
in  a  mixture  of  carbolic  acid  and  sweet 
oil,  one  to  five,  which  will  preserve  it  fit 
for  use  for  an  indefinite  period. — H.] 

The  wound  being  thus  free  from  the 
elements  of  putrefaction  at  the  comple- 
tion of  the  operation,  it  remains  to  carry 
out  the  other  division  of  the  antiseptic 
treatment,  viz.,  to  apply  such  an  external 
dressing  as,  shall  securely  guard  for  the 
future  against  the  penetration  of  septic 


1  The  acid  is  mixed  with  melted  beeswax, 
in  which  the  silk  is  then  placed,  and,  when 
thoroughly  steeped,  drawn  out  through  a 
cloth  to  remove  superfluous  wax. 

L2  Med.  Times  and  Gaz.,  Feb.  5,  1881.] 
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fermentation  from  without.  For  this 
purpose  the  most  convenient  material  I 
have  yet  arrived  at  is  the  "antiseptic 
gauze,"  made  by  impregnating  a  cotton 
cloth  of  open  texture  with  a  mixture  of 
carbolic  acid,  resin,  and  paraffin,  in  which 
the  resin  serves  as  the  vehicle  for  the 
acid,  while  paraffin  is  added  to  prevent 
inconvenient  adhesiveness.1  This  dress- 
ing, while  it  absorbs  discharge,  holds  the 
antiseptic  securely  lodged  in  its  fibres, 
where  it  is  retained  by  the  insoluble  resin, 
and  it  is  to  this  circumstance  that  it  owes 
its  superiority  over  most  other  porous 
applications.2  It  is  wrapped  round  the 
stump  in  about  eight  layers,  and  during 
the  first  few  days,  while  there  is  a  copious 
effusion  of  serum,  it  is  well  to  surround  it 
with  some  impermeable  tissue,3  to  prevent 
the  discharge  from  passing  directly  out- 
wards, and  compel  it  to  travel  along  the 
whole  extent  of  the  antiseptic  investment, 
which  should  reach  several  inches  up  the 
stump.  The  gauze  is  also  extremely  use- 
ful in  the  form  of  antiseptic  bandages, 
whether  to  check  a  tendency  to  retraction 
of  the  soft  parts  of  a  stump  or  for  securing 
and  completing  a  dressing.  If  strapping 
is  required,  common  adhesive  plaster  may 
be  rendered  antiseptic  by  dipping  it  for  a 
second  or  two  in  a  watery  solution  of  the 
acid,  and  it  is  most  convenient  to  have 
the   lotion   hot  (say  one  part  of  one  to 

1  The  proportions  which  I  have  found  best 
are  :  1  part  of  carbolic  acid,  5  parts  of  resin, 
and  7  parts  of  paraffin.  The  gauze  is  very 
readily  prepared  by  passing  the  cloth  in  sev- 
eral layers  between  a  pair  of  rollers  after 
dipping  into  a  steam-heated  trough  contain- 
ing the  melted  mixture.  The  cloth  is  thus 
left  with  rather  less  than  its  own  weight  of 
the  mass,  the  individual  fibres  being  charged, 
but  the  interstices  open.  Or  the  superfluous 
material  may  be  squeezed  out  by  a  press  with 
heated  metallic  plates ;  though  this  gives  a 
less  uniform  result  than  the  rollers.  For 
hospital  purposes  the  cloths  may  be  washed 
and  recharged  over  and  over  again,  to  save 
expense. 

2  Oakum  acts  on  the  same  principle,  and, 
indeed,  suggested  to  me  the  idea  of  the  gauze. 
In  oakum,  it  may  be  remarked,  the  antisep- 
tic is  not  carbolic  acid,  but  creasote. 

3  The  best  material  I  know  of  for  this  pur- 
pose is  a  light  kind  of  mackintosh  cloth  sold 
at  all  India-rubber  depots,  consisting  of  very 
fine  calico  with  a  film  of  caoutchouc  on  one 
side.  Gutta-percha  tissue  of  good  quality 
will  also  answer;  but  it  is  liable  to  wear  into 
holes,  and  so  is  less  secure  and  in  the  long 
run  more  expensive  than  the  mackintosh, 
which  may  be  used  over  and  over  again  for  a 
long  time.  I  find  it  best  to  place  the  mack- 
intosh beneath  the  outermost  layer  of  the 
gauze ;  both  to  prevent  it  from  shifting  its 
place,  and  for  the  sake  of  greater  security 
antiseptically  in  case  of  any  accidental  perfo- 
ration in  the  tissue. 


twenty  with  two  parts  boiling  water),  so 
that  the  strap  is  warmed  at  the  same  time 
by  its  immersion.  It  can  then  be  applied 
effectively  under  the  spray,  which  should 
always  be  used  in  changing  the  dressings 
of  a  stump  till  the  wound  has  become 
superficial.  The  antiseptic  atmosphere 
not  only  affords  perfect  security  against 
the  introduction  of  mischief,  which  it 
would  otherwise  be  extremely  difficult  to 
avoid,  but  has  the  great  advantage  of  per- 
mitting free  inspection  and  manipulation 
of  the  stump.  When  the  spray  is  inter- 
mitted, the  wound  must  be  covered  with 
a  "guard"  of  rag  dipped  in  the  lotion. 
The  ends  of  the  adhesive  straps  should 
be  overlapped  by  the  gauze,  to  prevent 
them  from  subsequently  conducting  pu- 
trefaction inwards.  While  discharge  is 
free,  the  dressing  should  be  changed 
daily  ;  but  as  it  diminishes,  the  intervals 
maj7  be  increased,  till,  when  there  are 
merely  a  few  minims  in  twenty-four  hours, 
the  gauze  may  be  left  undisturbed  for  a 
week  together. 

Besides  these  antiseptic  precautions, 
there  are  two  other  points  essential  to  bear 
in  mind  in  carrying  out  the  treatment, 
viz.,  to  provide  for  the  due  escape  of 
serum,  and  to  protect  healing  parts  from 
the  irritating  influence  of  the  antiseptic 
salt.  The  effusion  of  plasma  which  oc- 
curs during  the  first  few  hours  after  the 
infliction  of  a  wound  is  greater  when  the 
cut  surface  has  been  treated  with  a  stim- 
ulating wash  than  it  is  under  ordinary 
management ;  and  unless  provision  be 
made  for  its  escape,  it  will  be  pretty  sure, 
in  a  wound  of  such  depth  and  extent  as 
that  of  a  major  amputation,  to  accumu- 
late in  sufficient  quantity  to  cause  inflam- 
matory disturbance  from  tension.  On 
the  other  hand,  when  once  the  antiseptic 
introduced  at  the  time  of  the  operation 
has  left  the  wound,  provided  that  irrita- 
tion be  not  perpetuated  by  blood  and 
serum  pent  up  in  sufficient  quantity  to 
cause  disturbance,  or  by  some  other  acci- 
dental circumstance  exciting  the  nerves 
of  the  part,  such  as  tightly  dragging 
stitches,  we  may  reckon  with  confidence 
on  the  discharge  being  trifling  in  amount. 
Hence  it  is  only  during  the  first  twenty- 
four  hours  that  a  special  provision  for  its 
escape  is  needed  ;  and  for  this  purpose  I 
have  found  it  convenient  to  lay  in  the 
wound  a  strip  of  lint  soaked  with  an  oily 
solution  of  carbolic  acid  (one  to  ten),  one 
end  being  left  hanging  out  at  the  most 
dependent  part,  to  serve  as  a  drain  for 
blood  and  serum.  This  is  introduced  be- 
fore applying  the  sutures,  which  at  all 
other  parts  of  the  wound  may  be  inserted 
more  closely  than  is  customary.  The  oily 
solution  is  preferred  to  that  in  water,  be- 
cause it  greatly  facilitates  the  extraction 
of  "the  drain,"  which  is  effected  on  the 
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first  oi-  second  day  after  the  operation  in 
a  cloud  of  thoroughly  trustworthy  spray  ; 
otherwise  the  air  that  passes  in  to  take 
the  place  of  the  lint  would  infallibly  pro- 
duce putrefaction.1  If,  through  neglect 
or  insufficiency  of  the  drain,  disturbance 
from  tension  should  arise,  it  would  in 
time,  if  unrelieved,  cause  inflammatory 
suppuration,  which  must  be  carefully  dis- 
tinguished from  that  occasioned  by  putre- 
faction. For  if  the  abscess  is  evacuated 
antiseptically,  whether  by  opening  up  the 
former  wound  or  by  a  fresh  puncture  in 
the  skin,  there  will  probably  be  no  fur- 
ther formation  of  pus,  any  more  than  in 
an  ordinary  abscess  similarly  treated ; 
whereas,  if  the  suppuration  were  re- 
garded as  derived  from  atmospheric  in- 
fluence, the  mistake  might  lead  the  sur- 
geon to  abandon  his  antiseptic  manage- 
ment altogether. 

[Dr.  IsTeuber,2  of  Kiel,  has  recently  in- 
vented a  decalcified- bone  tube,  which  he 
considers  more  effective  as  a  means  of 
draining  recent  wounds  than  all  other 
forms  of  the  drain.  These  consist  of  tubes 
prepared  from  ox  or  hare's  bone,  or  ivory, 
of  convenient  length  and  calibre,  which 
are  decalcified  by  being  immersed  for  ten 
hours  in  a  mixture  of  one  part  of  hydro- 
chloric acid  and  two  of  water.  Before  be- 
ing used  they  should  be  washed  free  of  the 
superfluous  acid,  and  treated  with  a  five 
per  cent,  carbolic  solution  ;  for  preserva- 
tion they  should  be  kept  in  five  per  cent, 
carbolic  oil.  Dr.  Neuber  asserts  that  a 
decalcified  tube  used  as  a  drain  in  a  re- 
cent wound  disappears,  either  by  being 
absorbed  or  replaced,  in  ten  days,  thus 
rendering  an  early  disturbance  of  the 
primary  dressing  unnecessary  so  far  as 
the  drainage-tube  is  concerned. 

Horse-hair,  freed  from  oily  investment 
by  being  washed  in  an  alkaline  solution, 
and  made  aseptic  with  a  five  per  cent, 
carbolic  solution,  may  be  arranged  in 
rolls  or  bundles,  and  used  .as  drains. 
Their  removal  may  be  effected  gradually 
by  pulling  out  a  few  hairs  at  a  time,  or 
the  entire  roll  may  be  taken  out  when  the 
necessity  for  drainage  is  past. — H.] 

[Chiene  advocates  the  use  of  catgut 
treated  with  chromic  acid,  both  for  su- 
tures and  for  drainage.     He  thinks  we 


1  If  a  spray-producer  be  not  at  hand,  a 
trustworthy  antiseptic  atmosphere  in  which 
to  withdraw  the  drain  may  be  obtained  by 
covering  the  region  of  the  wound  with  a  large 
piece  of  rag  dipped  in  one  to  twenty  watery 
solution,  and  extracting  the  lint  with  a  pair 
of  dressing-forceps  introduced  beneath  the 
cloth.  This  was  the  method  which  I  followed 
before  the  introduction  of  the  spray,  and  with 
uniformly  satisfactory  results. 

[2  Langenbeck's  Archiv,  vol.  xxiv.,  p.  314, 
and  vol.  xxv.,  Heft  1.] 


tfc  may  now  anticipate  a  time  when,  with 
catgut  stitches  instead  of  silk,  horsehair, 
or  silver  wire,  catgut  drains  instead  of 
India-rubber  tubing,  and  chromic-acid 
gut  fixing  together  the  buttons  instead  of 
silver  wire,  it  will  not  be  necessary  to  un- 
cover our  wounds  from  first  to  last  during 
healing ;  when  the  deep  dressing  need 
never  be  shifted,  and  when  the  outer 
dressing  will  only  require  to  be  removed 
when  soaked  with  discharge. "  The  mode 
of  preparation  he  has  hitherto  found  most 
reliable  is  this:  He  "takes  a  few  yards 
of  thin,  common,  unprepared  catgut,  and 
places  it  in  a  wide-mouthed  phial  con- 
taining glycerin  and  carbolic  acid  (one 
part  of  acid  to  seven  of  glycerin),  and, 
after  steeping  for  a  week  or  longer,  the 
catgut  is  transferred  to  a  vessel  contain- 
ing chromic  acid,  acetic  acid,  and  water 
(one  per  cent,  of  chromic,  and  twenty- 
five  per  cent,  of  acetic  acid).  At  the  end 
of  seven  hours  the  catgut  is  taken  out 
and  dried.  During  the  drying  process  it 
is  prevented  from  curling  up,  or  getting 
rough  and  uneven,  by  using  tension,  the 
gut  being  stretched  by  winding  it  round 
two  nails  driven  into  a  piece  of  wood,  a 
foot  or  two  distant  from  each  other.  In 
the  course  of  a  few  hours  it  will  be  found 
ready  for  use.  Catgut,  thus  prepared,  is 
a  brownish-black,  perfectly  smooth  mate- 
rial, possessing  great  strength,  yet  not 
much  thicker  than  what  is  sold  in  bottles 
as  'fine'  antiseptic  catgut  ligature." — 
P.] 

It  is  always  to  be  remembered  that  the 
antiseptic  is  in  itself  an  evil,  so  far  as  its 
direct  influence  upon  the  tissues  is  con- 
cerned. Of  this  we  have  just  been  con- 
sidering one  instance  in  the  increased  flow 
of  serum  from  the  cut  surface,  induced  by 
the  action  of  the  lotion  upon  it ;  and  it  is 
well  to  recollect  that  the  mere  washing  of 
the  surface  with  the  acid,  unless  followed 
up  by  strict  antiseptic  dressing,  would 
leave  the  wound  in  a  much  worse  condi- 
tion as  regards  the  chance  of  primary 
union  than  if  had  not  been  interfered 
with  ;  so  that  it  is  better  not  to  attempt 
this  treatment  than  to  do  it  by  halves. 
Another  example  of  the  same  thing  is 
presented  by  the  retardation  of  cicatriza- 
tion observed  when  the  acid  is  allowed  to 
act  immediately  on  the  margins  of  the 
wound.  Carbolic  acid  operates  with  es- 
pecial energy  on  the  cuticle  ;  and  even 
when  far  too  dilute  to  produce  excoria- 
tion, that  is  to  say,  to  destroy  the  perfect 
epidermis,  it  will  often  entirely  prevent 
the  production  of  the  young  epithelial 
cells.  It  is  therefore  necessary  to  protect 
the  cicatrizing  part  by  interposing  be- 
tween it  and  the  gauze  a  layer  of  some 
impermeable  material.  Carbolic  acid  is 
a  remarkably  penetrating  substance,  pass- 
ing through  gutta-percha  or  India-rubber 
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with  the  utmost  facility,  though  not  dis- 
solving them  ;  and  it  has  been  somewhat 
difficult  to  devise  an  efficient  "protec- 
tive." The  best  we  have  yet  obtained  is 
oiled  silk,  coated  on  both  sides  with  copal 
varnish,  to  render  it  less  permeable  to 
the  acid,  and  afterwards  brushed  over 
with  dextrin,  to  enable  it  to  become  uni- 
formly moistened  when  dipped  into  a 
watery  solution.  It  is  thus  immersed 
just  before  being  laid  upon  the  wound,  in 
order  that  it  may  have  an  antiseptic  film 
at  the  moment  of  application,  to  make 
sure  that  no  active  septic  particles  are 
put  on  along  with  it.1  The  trifling 
amount  of  the  acid  thus  inevitably  applied 
to  the  wound  every  time  it  is  dressed  is 
very  soon  dissipated,  after  which  the 
true  function  of  the  protective  comes  into 
play  ;2  and  the  dressing,  as  a  whole,  con- 
sisting of  an  antiseptic  to  keep  out  putre- 
faction, and  an  unstimulating  protective 
to  exclude  the  antiseptic,  takes  very 
much  the  place  of  the  unbroken  skin  -in 
the  simple  fracture,  in  preventing  en- 
tirely the  disturbing  influence  of  external 
agency.  Thus  we  have,  under  a  moist 
dressing,  the  same  mode  of  healing  as 
has  long  been  familiar  in  small  wounds 
beneath  a  scab :  and  while  the  grievous 
results  of  putrefaction  are  avoided,  cica- 
trization proceeds  more  rapidly  than  un- 
der water  dressing. 

Though  the  principles  of  this  treatment 
have  demanded  a  somewhat  lengthy  dis- 
cussion, its  practice  will  be  found  by  no 
means  difficult  or  complicated.  It  re- 
quires no  special  skill ;  and  the  care 
which  it  is  essential  to  take  soon  becomes 

•  Common  oiled  silk  smeared  with  the  oily 
solution  will  answer  the  purpose  pretty  well, 
especially  if  used  in  two  layers.  In  prepar- 
ing the  protective  described  in  the  text,  when 
the  copal  varnish  has  dried,  a  mixture  of  1 
part  of  dextrin,  2  parts  of  starch,  and  16 
parts  of  cold  watery  solution  of  carbolic  acid, 
is  brushed  over.  The  granular  starch  ena- 
bles the  dextrin  solution  to  apply  itself  bet- 
ter to  the  varnished  surface,  and  the  solution 
of  carbolic  acid  is  used  rather  than  mere 
water  for  the  same  purpose.  The  acid  soon 
evaporates,  and  leaves  the  protective  free 
from  stimulating  properties.    ■ 

2  It  is  perhaps  necessary  to  utter  a  word  of 
caution  against  the  improper  use  of  the  pro- 
tective, which,  if  its  principle  is  not  kept 
clearly  in  mind,  may  be  employed  so  as  to 
have  the  most  disastrous  effects.  All  that 
lies  beneath  this  layer  is  intended  to  be  asep- 
tic, but  not  antiseptic,  and  will  putrefy  at  once 
if  any  active  septic  particle  gains  access  to  it. 
If,  therefore,  the  protective  were  allowed  to 
project  beyond  the  gauze,  it  would  simply 
serve  to  conduct  putrefaction  inwards  to  the 
wound.  The  protective  must  always  be  over- 
lapped hy  the  antiseptic  dressing  as  freely  as 
if  it  were  a  wound. 


habitual  and  instinctive,  and  in  the  ag- 
gregate saves  the  surgeon  a  great  deal  of 
time,  besides  relieving  him  of  a  load  of 
anxiety.  For  when  a  few  days  have 
passed  without  putrefaction,  the  dressings 
may  be  left  unchanged  for  several  days 
together,  while  at  the  same  time  the  pa- 
tient is  felt  to  be  absolutely  secure  against 
the  various  risks  of  pyaemia,  erysipelas, 
hospital  gangrene,  necrosis,  osteomyelitis, 
or  exhaustion  from  profuse  suppuration. 
Surely  these  are  advantages  well  worthy 
of  our  best  efforts  to  attain  them. 

Unhappily,  however,  too  many  cases 
present  themselves  for  amputation  for 
which  this  treatment  is  inapplicable, 
through  the  presence  of  sinuses  occa- 
sioned by  abscess  from  diseased  bone 
having  been  allowed  to  open  spontane- 
ously, or  having  been  evacuated  by  in- 
cision without  antiseptic  precautions.  It 
would  obviously  be  useless  to  operate  in 
an  antiseptic  atmosphere,  and  employ  an 
antiseptic  dressing,  if  putrefaction  existed 
in  a  sinus  left  in  the  stump  ;  while  to  am- 
putate above  the  utmost  limits  of  sinuses 
or  abscesses  would  often  be  quite  unjusti- 
fiable. When  the  importance  of  the  anti- 
septic management  of  abscesses  becomes 
fully  recognized  by  the  profession,  cases 
of  this  kind  will  be  less  common  than 
they  now  are.  Meanwhile,  we  must  deal 
as  best  we  may  with  these  results  of  mis- 
fortune or  mismanagement.  And  here 
the  solution  of  chloride  of  zinc,  intro- 
duced by  Mr.  Campbell  de  Morgan,  pos- 
sesses a  very  high  value.  This  salt,  when 
used  in  pretty  large  proportion  to  water, 
say  about  forty  grains  to  an  ounce,  has 
the  great  peculiarity  of  producing  a  per- 
sistent antiseptic  effect  upon  a  cut  sur- 
face ;  and,  as  the  result  of  a  single  ap- 
plication, prevents  the  occurrence  of 
putrefaction  for  days  together,  in  spite 
of  the  immediate  vicinity  of  active  septic 
agency.  This  is  perhaps  most  strikingly 
exemplified  by  its  effects  on  wounds  re- 
sulting from  the  removal  of  tumors  of  the 
jaws.  Here  the  cavity  of  the  mouth  per- 
petually supplies  fresh  septic  agents  ;  yet 
if  the  raw  surfaces  are  well  brushed  over 
with  the  chloride  solution  before  the 
edges  of  the  skin  are  stitched,  the  breath 
will  remain  from  day  to  day  free  from  the 
fretor  which  was  formerly  so  distressing 
after  such  operations,  while  a  great  deal 
of  the  inflammatory  disturbance  occa- 
sioned by  putrefaction  is  averted.  Simi- 
larly, in  the  case  of  amputation  through 
a  part  affected  with  sinuses,  if  the  cut 
surfaces  are  treated  with  chloride  of  zinc, 
the  causes  of  putrefaction  left  lurking  in 
the  sinuous  tracks  are  incapable  of  com- 
municating putrefaction  to  the  rest  of  the 
wound  till  three  or  four  days  have  elapsed, 
when  granulations  are  more  or  less  com- 
pletely formed  to  protect  the  cut  surface 
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from  the  evil  effects  of  the  contact  of  pu- 
trid material.  The  discharge  occasioned 
by  this  application  being  very  free,  spe- 
cial care  must  be  taken  to  leave  ample 
room  for  its  escape ;  and  indeed  it  is 
sometimes  best  to  abstain  from  the  use  of 
stitches  altogether  for  the  tirst  few  days  : 
for  if  the  serum  accumulates  in  the  stump, 
putrefaction  occurs  much  earlier  than  it 
otherwise  would. 

Before  commencing  the  operation,  an 
attempt  should  be  made  to  correct  en- 
tirely the  pre-existing  putrefaction  in 
such  cases.  With  this  object,  the  skin 
having  been  thoroughly  cleansed  of  in- 
spissated discharges,'  the  sinuses  should 
be  freely  injected  with  the  chloride  solu- 
tion by  means  of  a  powerful  syringe,  the 
part  being  at  the  same  time  manipulated, 
in  the  hope  that  the  antiseptic  may  be 
forced  to  penetrate  to  their  furthest  re- 
cesses. After  the  removal  of  the  limb, 
when  the  cut  surface  has  been  treated 
with  the  solution,  the  stump  is  wrapped 
in  gauze  as  usual,  and  the  spray  is  em- 
ployed in  the  changing  of  the  dressings. 
Under  this  practice,  a  certain  proportion 
of  cases  will  remain  entirely  free  from  pu- 
trefaction ;  while  in  those  in  which  it  does 
occur,  its  effects  will  be  greatly  mitigated. 

[Perhaps  it  may  not  be  amiss  to  say  a 
few  words  here  in  regard  to  the  so-called 
"■antiseptic"  system,  as  advocated  in  the 
preceding  pages.  Those  who  have  closely 
watched  the  course  of  opinion  for  the  last 
few  years,  on  this  important  matter,  will 
not  have  failed  to  note  that  the  spray, 
which  was  so  strongly  urged  as  an  indis- 
pensable "germicide,"  has  been  aban- 
doned by  many  who  are  still  disciples  of 
Lister.  Putrefaction  and  suppuration  are 
not,  as  might  reasonably  be  supposed  from 
some  of  the  arguments  used  for  Listerism, 
identical,  or  even  analogous,  -  processes. 
The  sooner  wounds  can  be  closed  and 
healed,  and  the  cleaner  they  can  be  kept 
— the  more  they  can  be  brought  into  a 
condition  like  that  of  subcutaneous  tis- 
sues— the  better.  Rigid  cleanliness,  then, 
of  hands,  instruments,  apparatus,  and 
dressings,  seems  to  be  after  all  the  sum 
and  substance  of  "antiseptic  surgery;" 
since  the  early  and  complete  closure  and 
protection  of  wounds  is  a.  recognized  prin- 
ciple of  rational  practice,  and  has  been  so 
for  many  years. — P.] 

Before  considering  the  operations  best 

1  I  find  it  well  in  cases  of  this  kind  to  have 
a  cloth,  dipped  in  one  to  twenty  watery  solu- 
tion of  carbolic  acid,  wrapped  round  the  limb 
a  few  hours  before  the  operation,  at  the  part 
where  amputation  is  to  be  performed,  so  as 
to  make  sure  of  thorough  purification  of  the 
integument.  In  ordinary  cases  it  is  sufficient 
to  sponge  the  surface  of  the  skin  with  the 
lotion  immediately  before  operating. 


adapted  for  particular  cases  of  amputa- 
tion, it  will  be  well  to  allude  in  a  general 
way  to  the  necessary  instruments,  and  the 
mode  of  using  them. 

The  amputating  knife  should  have  a 
straight  and  strong  back,  and  a  sharp 
point,  near  which  the  edge  should  pre- 
sent a  gentle  convexity.  In  the  old  cir- 
cular amputation,  a  curved  knife  with  a 
blunt  extremity  was  employed  to  divide 
the  integument  at  one  continuous  sweep  ; 
but  as  the  modified  operation  is  always 
preferable,  in  which  the  skin  is  cut  in  the. 
form  of  short  semilunar  flaps,  this  some- 
what clumsy  implement  may  now  be  en- 
tirely dispensed  with.  For  a  flap  opera- 
tion performed  by  transfixion,  the  blade 
should  be  about  half  as  long  again  as  the 
diameter  of  the  limb;  but  when  the  soft 
parts  are  cut  from  without  inwards,  a 
much  shorter  knife  will  answer  the  pur- 
pose, and  should  therefore  be  preferred, 
as  the  movements  of  the  smaller  instru- 
ment can  be  directed  with  greater  preci- 
sion and  speed.  For  removing  a  linger 
or  toe,  something  intermediate  between 
the  tapering  bistoury  often  used  in  France 
and  the  old  round-bellied  English  scalpel 
will  be  found  to  combine  the  advantages 
of  both,  without  the  inconveniences'"  of 
either,  being  equally  adapted  for  piercing 
and  cutting. 

[The  form  of  knife  best  suited  for  am- 
putating a  finger  or  toe  is  one  invented 
by  the  iate  Prof.  John  Neill.  The  blade, 
which  is  about  one  and  a  half  inches  long 
and  a  little  less  than  a  quarter  of  an  inch 
wide,  is  straight  and  sharp-pointed,  and 
has  a  strong  back ;  it  is  connected  by  a 
short  shank  with  a  stout  handle,  which 
enables  the  operator  to  hold  the  instru- 
ment with  a  firm  grasp.  For  the  division 
of  the  interosseous  tissues,  a  double-edged 
catlin  will  be  found  most  useful. — H.] 

In  using  the  knife,  the  young  practi- 
tioner will  have  to  unlearn  some  of  the 
habits  he  has  acquired  in  anatomical 
study.  The  object  being  now  simply  to 
divide  the  resisting  textures  efficiently, 
the  stroking  and  scratching  movements  of 
the  dissecting-room  must  be  changed  for 
a  free  sawing  motion  ;  and  for  this  pur- 
pose the  knife  must  be  held  firmly  in  the 
hand,  instead  of  being  kept  in  the  feeble 
position  best  suited  for  the  investigation 
of  delicate  structures. 

There  is  another  error  to  which  the 
habits  of  dissection  may  lead,  far  more 
serious  than  a  cramped  and  awkward  use 
of  the  knife,  viz.,  that  of  directing  the 
edge  of  the  instrument  towards  the  skin 
in  raising  a  flap  of  integument.  Such  a 
practice,  necessary  in  anatomy,  in  order 
to  leave  the  subcutaneous  structures  in- 
tact, will,  if  carried  into  amputation,  most 
seriously  endanger  the  vitality  of  the  flap, 
which  derives  its  supply  of  nourishment. 
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[Fig.  781. 


Large  amputating  knife. 

Fig.  782. 

Small  amputating  knife.] 


from  vessels  ramifying  in  the  fat,  and 
must  perish  if  those  vessels  are  exten- 
sively divided  through  scoring  of  the 
tela  acliposa.  I  am  satisfied  that  integu- 
ment designed  to  form  a  covering  for  the 


stump  is  often  made  to  slough  for  want  of 
scrupulous  attention  to  this  simple  point. 
The  skin  should  always  be  cut  perpen- 
dicularly to  its  surface,  for  if  it  is  bevelled 
off  to  a  thin  edge,  it  is  not  only  unsuited 


[Fig.  783. 


'Acc&e&e&££&ry"~ 


scalpel.] 


in  shape  for  adaptation  with  a  view  to 
primary  union,  but  the  margin  may  slough 
for  lack  of  nutriment. 

[Experience  has  shown  me  in  numerous 
cases  that  bevelling  the  edges  of  the  skin, 


on  one  flap  outwards,  and  on  the  other 
flap  inwards,  gives  the  most  admirable 
results  in  the  way  of  rapid  and  firm  heal- 
ing, with  sometimes  an  almost  imper- 
ceptible cicatrix.     When  I  first  reported 


Fig.  784. 


Catlin  or  double-edged  knife. 


upon  this  matter  (see  ISTew  York  Medical 
Record,  May  22,  1880),  I  had  not  tried 
the  plan  in"  any  large  amputation  ;  but 
since  then  I  have  done  so,  and  have  found 
the  advantage  gained  to  be  well  worth  the 
additional  trouble  at  the  time  of  ope- 
rating.— P.] 

In  transfixing  a  limb,  the  direction  of 
,  the  knife  must  of  course  be  changed  as  it 
passes  round  the  bone,  in  order  that  it 
may  emerge  at  the  opposite  aspect ;  but 
it  is  desirable  that  this  should  be  done  in 
a  continuous  manner  ;  for  if  the  instru- 
ment be  thrust  in  for  a  certain  distance, 
and  then  partially  withdrawn  and  made 
to  follow  a  new  track,  the  punctured 
wound  first  made  may  cause  very  trouble- 
some hemorrhage,  if  a  considerable  arte- 
rial branch  happen  to  be  divided  in  it. 

In  passing  the  knife  round  a  bony  prom- 
inence, such  as  the  shoulder,  care  must 
be  taken  to  hold  the  limb  in  such  a  posi- 
tion as  shall  relax  the  parts  that  are  to 
be  pierced,  otherwise  what  might  be  quite 
easy  may  prove  impossible  ;  and  in  the 
latter  part  of  the  process,  when  the  point 
of  the  knife  is  advancing  in  a  greatly  al- 
tered direction,  it  is  important  to  keep 
the  back  rather  than  the  edge  directed 


outwards,  in  order  to  avoid  cutting  the 
base  of  the  flap. 

In  amputating  at  a  joint,  if  the  tissues 
are  healthy,  the  division  of  the  soft  parts 
completes  the  process,  there  being  no 
need  to  take  away  the  articular  cartilage, 
which  is  almost  as  favorably  circum- 
stanced for  healing  as  vascular  structures. 
Thus,  wdien  a  finger  is  removed  at  the 
metacarpo-phalangeal  joint,  the  whole 
wound  may  unite  by  first  intention  ;  or 
if  suppuration  occurs,  the  cartilage  un- 
dergoes a  change  into  granulations  by  a 
process  so  speedy  as  hardly  to  delay  the 
cure. 

The  saw,  for  dividing  the  bone  in  other 
cases,  should  be  broad-bladed,  with  a 
stout  back,  like  the  "fine  saw"  of  the 
carpenter,  and  should  have  small  but 
well-set  teeth.  In  applying  the  instru- 
ment, its  heel  being  placed  upon  the  bone, 
previously  cleared  of  soft  parts  by  a  cir- 
cular sweep  of  the  knife,  it  should  in  the 
first  instance  be  drawn  with  firm  pressure 
towards  the  operator,  so  as  to  make  a 
groove  which  it  will  have  no  disposition 
to  quit  in  the  first  forward  stroke.  The 
bone  is  thus  cut  precisely  at  the  place  de- 
sired, while  any  scratching  of  the  neigh- 
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boring  parts  of  the  osseous  surface  is 
avoided,  which,  besides  involving  loss  of 
time,  might  give  rise  to  a  small  exfolia- 
tion. 

[Many  surgeons  forget  that  it  is  not  ne- 
cessary to  bear  any  weight  upon  the  saw, 


but  merely  to  give  it  a  steady  and  quick 
to-and-fro  motion  ;  hence  when  the  bone 
is  nearly  cut  through,  they  are  apt  to 
break  and  splinter  it,  and  perhaps  to  in- 
jure the  soft  parts  also. — P.J 

The  assistant  who  holds  the  limb  must 


[Fig.  785. 


Large  tenaculum. 

Fig.  787. 


Artery-forceps  closing  by  their  own  spring. 


Fie.  788. 


Fig.  789. 


Artery-forceps. 

take  care  not  to  press  it  forcibly  upward, 
Otherwise  the  saw  will  become  locked  ; 
nor  must  he  dx-aw  it  downward  to  any 
great  degree,  or  the  bone  will  break  and 
splinter  towards  the  last.  But  the  ope- 
rator should  always  be  so  placed  as  to  be 
able  to  control  with  his  left  hand  the  part 
which  he  removes.  Should  any  project- 
ing portion  be  left,  it  must  be  removed 
with  a  pair  of  bone-pliers,  which  may  be 
substituted  entirely  for  the  saw  when  the 
bone  is  of  very  small  size,  as  in  the  fin- 
gers. In  using  them,  the  flat  surface 
should  always  be  directed  towards  the. 
parts  that  are  to  be  preserved,  as  the 
other  sides  of  the  wedge-shaped  blades 
crush  the  bone  while  they  divide  it. 

The  tenaculum,  long  universally  em- 
ployed for  seizing  the  bleeding  vessels  in 
order  to  tie  them,  has  been  superseded  by 
the  catch-forceps,  which,  like  the  bone- 
pliers,  were  introduced  into  surgical  prac- 


Square  or  reef-knot.] 

tice  by  the  late  Mr.  Liston.  Besides  be- 
ing always  more  convenient,  they  have 
the  great  advantage  of  making  the  sur- 
geon independent  of  an  assistant  in  cases 
of  emergency.  The  ligature  should  be 
tightly  and  securely  tied,  b}^  reversing  in 
the  second  half  of  the  knot  the  relation  that 
the  ends  of  the  thread  had  to  one  another 
in  the  former  half,  or,  in  the  language  of 
sailors,  by  making  "reef-knot."  [Fig. 789.] 
The  larger  vessels  should  be  drawn  a  lit- 
tle way  out  of  their  sheaths,  as  the  best 
means  of  avoiding  nervous  trunks  and 
other  unnecessary  tissue.  Of  the  smaller 
branches,-  as  a  general  rule,  all  that  are 
seen  to  pulsate  should  be  tied,  mere  ooz- 
ing being  checked  by  the  gentle  pressure 
of  the  dressing ;  but  in  order  to  render 
conspicuous  ail  that  require  tying,  it  is 
safest,  before  dressing  the  stump,  to  put 
the  surfaces  of  the  wound  in  apposition 
for  a  short  time,  and  bathe  the  integumeut 
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with  warm  water,  so  as  to  induce  relaxa- 
tion of  contracted  arteries,  which  might 
otherwise  cause  secondary  hemorrhage. 
If,  however,  the  antiseptic  treatment  be 
adopted,  the  stimulating  influence  of  the 
lotion  causes  sufficient  determination  of 
blood  to  the  part  to  render  conspicuous 
any  vessels  that  require  ligature.  In  con- 
nection with  the  antiseptic  system,  tor- 
sion was  revived  a  few  years  ago  by  Mr. 
Syme,  who  employed  it  sometimes  even 
for  arteries  like  the  femoral.  ;  I  have 
myself  frequently  twisted  vessels  of  such 
magnitude,  and  the  applicability  of  the 
method  to  them  has  been  since  further 
demonstrated,  especially  by  Mr.  Bryant 
and  Mr.  Cooper  Forster.'  But  though 
torsion  must  always  hold  its  place  as  a 
valuable  means  of  arresting  hemorrhage, 
the  antiseptic  catgut  ligature  will,  L  be- 
lieve, be  found,  as  a  general  rule,  more 
simple  and  efficient. 

[A  very  effectual  means  of  checking 
general  oozing  from  the  cut  surface  .0/  a 
stump  after  the  principal  vessels  are  liga- 
tured, is  water  at  a  temperature  varying 
from  115°  to  140°  F.  This  agent  is  most 
conveniently  brought  in  contact  with 
bleeding  surfaces  by  means  of  compresses 
or  large  sponges.  These  are  to  be  wrung" 
out  of  hot  water  and  quickly  laid  on 
the  part,  where  they  may  be  retained  for 
a  minute  or  two  ;  and  should  the  first  ap- 
plication fail  to  stanch  the  hemorrhage, 
they  may  be  reapplied.  Hot  water  is  a 
valuable  haemostatic  in  cases  of  obstinate 
bleed  in  2;,  consequent  upon  the  employ- 
ment of  the  Esmarch  apparatus. — II.] 

When  the  tourniquet  [fig.  772]  is  em- 
ployed, it  should  be  kept  loose  till  the  op- 
eration is  about  to  commence,  when  it 
should  be  screwed  up  as  rapidly  as  pos- 
sible, to  avoid  an  intermediate  degree  of 
constriction,  which  would  check  venous 
return  without  preventing  arterial  flow, 
and  produce  engorgement  of  the  limb 
with  blood  which  would  be  lost  to  the  pa- 
tient. For  the  last  few  years  I  have  pur- 
sued with  great  advantage  the  practice  of 
emptying  the  limb  of  venous  blood  by  ele- 
vating it  to  the  utmost,  and  having  it 
pressed  firmly  from  the  extremity  towards 
the  trunk,  just  before  the  tourniquet  is 
tightened.  '  By  this  means  the  operation 
is  rendered  almost  bloodless ;  and  when 
a  limb  previously  gorged  with  blood,  from 
preternatural  vascularity,  is  removed 
from  an  emaciated  subject,  the  patient  is 
left  with  actually  a  larger  proportion  of 
the  vital  fluid  in  his  vessels  than  he  had 
before  the  operation.  In  some  cases  it  is 
wise  to  apply  a  bandage  tightly  from  be- 
low upwards,  while  the  patient  is  under 
chloroform,  so  as  to  force  the  blood  out  of 

1  See  Medical  Times  and  Gazette,  March 
II,  1871. 


the  part  to  be  removed,  and  save  it  to  the 
circulation. 

In  cases  in  which  the  tourniquet' is  in- 
applicable, digital  compression  must  be 
trusted  to  for  preventing  hemorrhage 
during  the  operation.  The  strength  of 
the  assistant  on  whom  this  duty  devolves 
is  often  early  exhausted  by  unnecessary 
exertion ;  for  the  current  through  an 
artery  lying  over  a  bone,  or  some  other 
resisting  texture,  is  completely  arrested 
by  a  very  moderate  amount  of  pressure 
directed  exactly  to  the  proper  part. 

[In  cases  in  which  it  is  highly  desir- 
able to  save  every  drop  of  blood,-  the  part 
to  be  removed  ma}'  be  rendered  exsan- 
guineous  by  the  application  of  the  Es- 
march bandage  before  the  ordinary  tour- 
niquet is  adjusted. — H.] 


Amputations  in  the  Upper  Extremity. 

The  upper  limb,  independently  of  its 
smaller  size,  involving  less  shock  to  the 
system  from  the  operation,  is  more  favor- 
ably circumstanced  for  amputation  than 
the  lower,  in  consequence,  apparently,  of 
its  possessing  a  better  vascular  supply  and 
superior  vital  power.  Thus,  to  take  away 
the  arm  at  the  shouldei'-joint  is  a  much 
safer  proceeding  than  to  cut  off  a  leg  be- 
low the  knee,  even  though  a  larger  wound 
be  indicted,  and  a  larger  portion  of  the 
body  removed,  in  the  former  case  than  in 
the  latter. 

The  particular  amputations  in  the  upper 
extremity  will  be  most  conveniently  con- 
sidered in  the  order  in  which  they  occur 
from  below  upwards.     The  distal  pha- 

[Fig.  790. 


Flap  amputation  of  finger  by  transfixion.] 

langes,  though  very  liable  to  injury  and 
disease,  rarely  require  amputation  ;  for 
the  removal  of  crushed  portions  of  bone 
in  the  former  case,  or  exfoliation  in  the 
latter,  will  generally  leave  a  useful  end  to 
the  finger.  If  it  be  wished,  the  phalanx 
may  be  readily  taken  away  by  opening 
the   joint  across  its  dorsal  aspect,  and, 
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after  getting  the  knife  around  the  base  of 
the  bone,  forming  a  palmar  flap,  by  cut- 
ting from  within  outwards.  Or  the 
palmar  flap  may  be  first  cut  by  trans- 
fixion ;  and  this  being  held  up  by  an  as- 
sistant, the  operation  is  completed  by 
cutting  straight  through  the  articulation. 
If  the  whole  distal  phalanx  be  crushed, 
amputation  through  the  second  phalanx 
will  be  best  performed  by  cutting  from 
without  inwards  two  rounded  lateral  or 
autero-posterior  flaps,  and  dividing  the 
bone  with  pliers. 

Kemoval  of  the  entire  finger  is  generally 
preferable  to  leaving  the  first  phalanx  by 
itself,  which,  besides  being  unseemly, 
would  be  a  mere  incumbrance,  except  in 
the  index  finger  ;  and  even  there  it  is  of 
service  only  in  some  few  handicrafts. 
For  the  middle,  or  the  ring  finger,  the 
operation  is  best  performed  according  to 
the  following  definite  rule.  The  adjoin- 
ing fingers  being  held' aside  by  an  assist- 
ant, the  surgeon  cuts  from  the  prominence 
of  the  knuckle  in  a  straight  line  towards 
the  middle  of  the  web  on  one  side  ;  but, 
just  before  reaching  the  web,  carries  the 
knife  inwards  to  the  fold  between  the  finger 
and  the  palm,  and,  after  making  a  similar 
incision  on  the  other  side,  accomplishes 
the  disarticulation.  The.  edges  of  the 
skin  will  be  found  to  meet  exactly  on  ap- 
proximation of  the  adjoining  fingers, 
which  should  be  kept  tied  in  that  position, 
to  avoid  disturbing  the  process  of  union. 

[Fig.  791. 


Amputation  of  an  entire  finger  (Skey).] 

"Remarkably  little  deformity  results  from 
this  operation,  so  that  removal  of  the 
head  of  the  metacarpal  bone  for  the  sake 
of  appearance  is  quite  uncalled  for.  If, 
vol.  in. — 38 


however,  it  is  at  any  time  necessary  on 
other  grounds  to  take  away  a  portion  of 
the  metacarpal  bone,  this  can  be  readily 
done  by  the  same  method,  except  that  the 
incisions  are  made  to  start  from  the  place 
on  the  back  of  the  hand  where  the  bone 
is  to  be  divided  by  the  cutting  pliers. 

The  index  finger  may  be  removed  in  a 
similar  manner,  care  being  taken,  in  mak- 
ing the  incision  on  the  side  next  the 
thumb,  to  carry  the  knife  from  the  point 
of  the  knuckle  in  a  longitudinal  direction 
to  near  the  level  of  the  web  between  the 
fingers,  before  sloping  it.  off  towards  the 
palm,  otherwise  the  flap  will  be  insuffi- 
cient to  cover  the  raw  surface.  A  prefer- 
able method,  however,  is  to  make  dorsal 
and  palmar  flaps  of  rounded  form,  by  cut- 
ting from  the  web  between  the  fingers  to 
a  point  on  the  opposite  side  of  the  articu- 
lation at  a  sufficiently  high  level  to  allow 
the  end  of  the  metacarpal  bone  to  be 
taken  off  obliquely,  with  pliers,  so  as 
to  get  rid  of  what  would  cause  an  un- 
seemly prominence.  But  if  it  be  neces- 
saiy  to  remove  a  considerable  portion  of 
the  metacarpal  bone,  the  former  method, 
with  the  dorsal  part  of  the  incision  ex- 
tended upwards,  will  be  the  best. 

Similar  rules  apply  to  the  little  finger, 
and,  in  cases  requiring  it,  the  whole  me- 
tacarpal bone  may  be  removed,  by  com- 
mencing the  incision  a  little  above  the 
articulation  with  the  os  unciforme,  so  as  to 
give  space  for  dividing  the  ligaments  af- 
ter clearing  the  bone  of  the  muscles  which 
surround  it. 

Any  portion  of  the  thumb  is  valuable 
for  opposition  to  the  fingers,  but,  if  neces- 
sary, the  whole  of  it  may  be  taken  away 
by  cutting  in  a  curve,  with  the  convexity 
downwards,  from  the  web  connecting  it 
with  the  forerfinger  to  the  opposite  side  of 
the  joint,  both  on  the  dorsal  and  palmar 
aspects,  raising  the  rounded  flaps,  and 
disarticulating.  The  whole  metacarpal 
bone  may  be  removed  along  with  the 
thumb  on  a  similar  plan,  by  entering  the 
knife  a  little  above  the  articulation  with 
the  trapezium,  and  cutting  first  longitu- 
dinally, and  then  with  a  gentle  curve  to 
the  web,  on  each  side  of  the  bone,  then 
dissecting  up  the  flaps,  and  dividing  the 
ligaments  of  the  joint.1  This  operation 
has  been  often  performed  for  tumor  of  the 
metacarpal  bone  ;  but  from  a  case  pub- 
lished by  Mr.  Syme,  it  would  appear  that 
under  such  circumstances  a  useful  thumb 

1  For  removing  the  thumb  or  little  finger 
with  the  metacarpal  bone,  other  modes  of 
operating,  somewhat  more  rapid,  but  in  other 
respects  disadvantageous  even  when  applica- 
ble, were  recommended  before  the  introduc- 
tion of  anaesthesia.  At  present  it  appears 
only  necessary  to  mention  such  as  are  calcu- 
lated to  give  the  best  results. 
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may  be  preserved  by  excising  the  bone 
affected.1 

The   thumb  alone   or  a   single   finger, 
being  far  more  useful  than  any  substitute, 

[Fig.  792. 


Amputation  of  thumb.] 

should  always  be  retained  if  possible  in 
cases  of  injury  ;  an  artificial  hand  being 
afterwards  used,  provided  with  a  claw, 
against  which  the  single  digit  left  may  be 
pressed  so  as  to  hold  objects  firmly. 

Circumstances  would'  occasionally  adr 
mit  of  amputation  at  the  wrist-joint,  sup- 
posing this  a  desirable  procedure.  But  of 
its  two  alleged  advantages  over  amputa- 
tion in  the  forearm,  viz.,  the  retention  of 
pronation  and  supination,  and  a  longer 
stump,  the  former,  supposing  such  move- 
ments of  an  artificial  limb  to  be  desirable, 
would  probably  be  often  prevented  by 
fibrous  union  between  the  radius  and 
ulna,  while  the  latter  is  found  by  the  in- 
strument-makers to  encroach  upon  the 
space  required  for  adapting  the  artificial 
limb.  The  operation,  if  desired,  may  be 
performed  by  cutting  across  the  back  of 
the  wrist  from  one  styloid  process  to  the 
other,  in  a  line  presenting  a  slight  con- 
cavity downwards,  in  accordance  with  the 
form  of  the  articulation,  opening  the 
joint  on  its  dorsal  aspect,  then  shaping  a 
rounded  flap  on  the  palm,  raising  it  to  the 
joint,  and  disarticulating.  Another  me- 
thod is  to  cut  the  palmar  flap  from  within 
outwards  after  disarticulation  ;  but  the 
prominence  of  the  pisiform  bone  prevents 
this  from  being  satisfactorily  accom- 
plished. 

[Fig.  793  will  serve  to  show  convenient 
dines  of  incision  for  the  various  amputa- 
tions of  the  fingers,  and  for  that  at  the 
wrist. — P.] 

Amputation  in  the  forearm  may  be 
performed  by  antero-posterior  flaps.  In 
front,  where  the  muscles  are  in  larger 
amount,  transfixion  maybe  adopted  ;  but 
behind,  the   presence   of  the   two  bones 

1  Observations  in  Clinical  Surgery,  p.  38. 


prevents  this,  except  near  the  wrist,  where 
it  may  be  effected,  provided  the  soft  parts 
have  their  natural  laxity,  by  pinching  up 
the  skin,4  and  passing  the  knife  as  close  to 
the  radius  and  ulna  as  possible,  when, 
after  the  integument  has  fallen  back  to 

[Fig.  793. 


Lines  of  incision  for  amputation  of  -wrist  and  fin- 
gei's.  A  disarticulation  of  phalanx,  anterior  flap  ; 
B,  amputation  in  continuity,  circular  ;  C,  metacarpo- 
phalangeal disarticulation  :  D,  amputation  of  a  meta- 
carpal bone  in  continuity  ;  E,  disarticulation  of  little 
finger;  F,  disarticulation  of  fifth  metacarpal  ;  G,  am- 
putation of  wrist,  circular  ;  H,  amputation  of  wrist 
(Dubreuil).     (Stimson.)] 

its  usual  position,  the  extremities  of  the 
wound  will  be  placed  so  far  forward  that 
the  knife  can  be  introduced  through  them 
in  forming  the  anterior  flap.  [Fig.  794.] 
But  it  is  probably  always  well  to  "cut  the 
dorsal  flap  from  without  inwards,  and  to 
raise  it  so  that  it  shall  consist  chiefly  of 
integument,  in  order  that  redundanc}r  of 
muscle  and  consequent  tension  may  be 
avoided.  The  surgeon,  standing  on  the 
(patient's)  left  side  of  the  limb,  and  hold- 
ing it  with  the  dorsal  surface  towards  him. 
enters  the  knife  a  little  to  the  palmar  side  of 
the  bone  that  is  the  further  from  him,  and 
cuts  through  the  skin  and  fat  so  as  to  shape 
a  rounded  dorsal  flap,  terminating  the  in- 
cision a  little  to  the  palmar  side  of  the 
nearer  bone,  where  he  at  once  pushes  in 
the  point  of  the  knife,  so  that  it  may  pass 
in  front  of  the  bones  and  emerge  at  the 
place  where  the  operation  was  commenced, 
and  cuts  a  fleshy  palmar  flap  from  within 
outwards.  He  then  dissects  up  the  dor- 
sal flap  ;  and  the  soft  parts  being  drawn 
back  by  an  assistant,  clears  both  bones 
thoroughly  about    three-quarters   of   an 
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inch  higher  up,  and  applies  the  saw.  The 
interosseous  artery,  which  is  apt  to  retract 
beside  the  unyielding  interosseous  mem- 
brane, must  always  be  secured,  as  well  as 

[Fig.  794. 


Amputation  of  forearm.] 

the  radial  and  ulnar  trunks  ;  and  if  the 
median  or  ulnar  nerve  is  exposed  in  the 
palmar  flap,  it  should  be  shortened  with 
scissors,  to  prevent  the  occurrence  of 
painful  symptoms  as  the  stump  heals. 
For  preventing  hemorrhage  during  the 
operation,  it  is  as  well  to  apply  a  tourni- 
quet to  the  arm,  as  the  free  arterial  anas- 
tomosis an  the  upper  limb  may  cause 
bleeding,  in  spite  of  effectual  digital  com- 
pression of  the  brachial  vessel.  •  In  mus- 
cular subjects,  the  modified  circular  ope- 
ration will  afford  better  results. 

There  is  no  objection  to  amputation  at 
the  elbow-joint,  in  cases  adapted  for  it. 
[It  is  very  desirable,  whenever  it  can  be 
done,  to  save  even  a  small  portion  of  the 
forearm,  on  account  of  the  great  advan- 
tage this  gives  in  the  adaptation  of  an  ar- 
tificial substitute. — P.] 

The  most  eligible  plan  is  to  cut  a  large 
anterior  flap  from  within  outwards,  after 
transfixing  the  partially-extended  limb  in 
front  of  the  joint,  bearing  in  mind  that 
the  line  of  the  articulation  is  oblique  to 
the  axis  of  the  humerus,  and  is  consider- 
ably further  below  the  internal  than  the 
external  condyle.  The  flap  being  then 
held  up  by  an  assistant,  the  points  of 
transfixion  are  connected  posteriorly  by  a 
semicircular  stroke  of  the  knife,  which, 


besides  dividing  the  integument,  probably 
detaches  the  radius,  and  a  few  touches 
with  the  point  of  the  instrument  will 
sever  the  connections  of  the  ulna.  The 
assistant  should  keep  the  skin  of  the  back 
of  the  arm  drawn  upvvards  during  the 
operation. 

[In  amputation  at  the  elbow-joint 
many  surgeons  are  in  favor  of  preserving 
the  olecranon  process.  This  may  be  done 
by  sawing  it  off"  flush  with  the  incision  of 
the  integument  in  the  posterior  aspect  of 
the  elbow,  in  the  operation"  described  in 
the  text.  As  a  consequence  of  leaving 
this  process  in  the  posterior  flap,  the  at- 
tachment of  the  triceps  muscle  is  left  un- 
disturbed, hence  the  patient  will  have 
greater  command  of  the  movements  of 
his  stump,  and  of  an  artificial  limb  should 
he  wear  one. — H.] 

[Fig.  795  represents  the  various  methods 
of  amputation  at  the  elbow. 

Fig.  795. 


Amputation   at  the  elbow-joint.     A,   anterior   flap  ; 
B,  external  flap  ;  C,  circular  method  (Stimson).] 

Amputation  of  the  arm  presents  a  good 
example  of  the  double-flap  operation  by 
transfixion.  The  point  of  the  knife  being 
entered  at  one  side  of  the  limb,  avoiding 
the  site  of  the  brachial  vessels  and  nerves, 
is  pushed  on  in  front  of  the  bone  ;  and 
then,  by  slightly  raising  the  handle,  is 
made  to  emerge  at  a  place  exactly  oppo- 
site. The  anterior  flap  is  then  cut  with 
a  brisk  sawing  movement  of  the  instru- 
ment, which  is  first  directed  longitudinally 
for  a  short  distance,  and  then  turned 
gradually  towards  the  surface,  and 
brought  out  perpendicularly  to  the  in- 
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tegument.  The  flap  is  now  lightly  raised 
by  the  assistant,  without  any  traction,  for 
this  would  interfere  with  transfixion  be- 
hind the  bone,  which  is  effected  through 
the  extremities  of  the  wound  already 
made,  and  the  posterior  flap  is  cut  like 
the  anterior.  The  assistant  now  retracts 
the  flaps  firmly,  when  a  circular  sweep  of 
the  knife  exposes  the  bone  about  an  inch 
above  the  angle  of  union  of  the  flaps,  and 
another  similar  turn  of  the  instrument 
prepares  it  for  the  application  of  the  saw. 
The  edges  of  the  wound  meet  accurately 
when  brought  together,  producing  a  sym- 
metrically rounded  stump.  But  when 
the  muscles  are  largely  developed,  it  is 
well  to  avoid  the  inconvenience  occasioned 
by  their  redundancy,  by  cutting  the  flaps 
from  without  inwards,  or  by  employing 
the  modified  circular  method. 


Amputation  at  the  shoulder-joint  is  an 
operation  which  yields  very  satisfactory 
results,  as  was  strikingly  shown  by  the 
experience  of  the  late  Baron  Larrey,  who, 
during  the  wars  of  the  first  Napoleon, 
saved  ninety  out  of  a  hundred  cases,  in 
spite  of  the  very  unfavorable  circum- 
stances of  military  practice.1 

Of  the  various  methods  that  have  been 
proposed,  that  of  Lisfranc  is  most  expedi- 
tious. The  arm  being  raised  so  as  to 
relax  the  deltoid,  the  point  of  a  long- 
bladed  knife  is  introduced  about  midway 
between  the  coracoid  and  acromion  pro- 
cesses, and  thrust  round  the  outer  side  ot 
the  joint  till  it  comes  out  within  the  pos- 
terior fold  of  the  axilla  (or  if  the  left  limb 
be  the  subject  of  operation,  the  direction 
of  transfixion  is  reversed),  when  a  large 
muscular  external  flap  is  rapidly  cut  [fig. 


[Fig.  796. 


Amputation  at  the  shoulder-joint  by  transfixion  (Erichsen).] 


796]  ;  and  tins  being  held  up  by  an  assist- 
ant, and  the  arm  drawn  downwards  and 
forwards,  the  joint  is  opened  by  cutting 
firmly  upon  the  head  of  the  bone,1  which 
is  then  raised  from  its  socket  so  that  the 
knife  may  be  passed  round  it,  and  carried 
downwards  alon^  the  inner  surface  of  its 


1  Strictly  speaking,  this  is  Dupuytren's 
modification  of  the  method  of  Lisfranc,  who 
depressed  the  arm  at  the  commencement  of 
the  operation,  and  opened  the  joint  during 
the  transfixion  ;  hut  this  was  a  less  easy  pro- 
ceeding, though  shorter  by  a  few  seconds  in 
very  expert  hands. 


neck  and  shaft,  followed  by  the  other 
hand  of  the  assistant,  which  grasps  the 
tissues  that  lie  between  the  track  of  the 
instrument  and  the  axilla  [fig.  798],  so  as 
to  prevent  bleeding  from  the  main  artery, 
when  it  is  divided  in  the  completion  of  the 
short  internal  flap.  [Fig.  799  shows  the 
result  in  a  successful  case.] 

This  operation,  however,  is  rarely  avail- 
able i n  practice.  Its  satisfactory  perform- 
ance requires  the  leverage  of  the  humerus, 
which  is  generally   broken  in    cases   of 

1  Memoires  de  Chirurgie  militaire,  par  1« 
baron  U.  J.  Larrey,  tome  iv.,  p.  434. 
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injury  demanding  removal  of  the  limb,  in 
which  also  the  parts  neeessaiy  for  the 
large  external  flap  are  often  encroached 
on ;  and  in  tumor  of  the  bone,  which  is 


the  other  affection  that  most  frequently 
calls   for.  amputation   in    this   situation, 
transfixion  becomes  impossible. 
On  the  other  hand,  Larrey's  mode  of 


[Fig.  797. 


Amputation  at  the  shoulder-joint.     Opening  the  capsule,  and  making  inner  flap  (Erichsen) 

Fig.  798. 


Amputation  at  the  shoulder-joint.     Holding  vessels  in  the  inner  flap  (Erichsen).] 
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operating,  by  lateral  flaps  of  equal  size, 
proved  almost  always  applicable  in  bis 
cases  of  gunsbot  wound,  while  it  was  as 
secure  against  hemorrhage  as  that  of  Lis- 


Stump  after  amputation  at  the  shoulder-joint 
(Eriohsen)  ] 

franc.  Thrusting  the  point  of  a  knife  of 
moderate  length  down  to  tbe  bone  imme- 
diately below  tbe  acromion  process,  Lar- 
rey  first  made  a  longitudinal  incision 
about  two  inches  in  length,  from  the 
extremity  of  which  he  cut  in  a  curved 
line  at  each  side  of  tbe  limb  to  tbe  fold 
of  tbe  axilla  ;  then  dissected  up  tbe  mus- 
cular flaps  so  as  to  expose  the  articu- 
lation completely,  a  finger  of  an  assist- 
ant being  placed  upon  the  divided  cir- 
cumflex artery  :  and,  having  severed  the 
connections  of  the  head  of  the  humerus, 
passed  the  knife  round  it,  and  kept  the 
instrument  close  to  the  inner  side  of  the 
bone,  till,  turning  the  edge  towards  the 
surface,  he  last  of  all  divided  transversely 
tbe  tissues  intervening  between  the  axil- 
lary folds,  containing  the  artery,  pre- 
viously commanded  by  the  band  of  the 
assistant  following  tbe  knife.1  [Fig.  800.] 
This  operation  is  improved  by  dividing 
the  structures  betwreen  the  folds  of  the 
axilla  obliquely,  as  part  of  the  internal 
flap,  the  lower  portion  of  which  is  reserved 
to  be  cut  from  within  outwards,  at  the 
conclusion   of  tbe   operation  :  the  result 

1  During  one ,  period  of  his  practice,  he 
formed  the  lower  parts  of  the  flaps  by  trans- 
fixing from  the  end  of  the  longitudinal  inci- 
sion to  the  borders  of  the  axilla,  and  cutting 
from  within  outwards  ;  but  the  method  given 
in  the  text  is  that  to  which  he  ultimately 
gave  the  preference.  See  Larrey's  Clinique 
Chirurgicale,  1829,  p.  563. 


being  two  precisely  similar  semilunar 
flaps,  meeting  above  at  the  acromion  and 
below  at  the  posterior  fold  of  the  axilla, 
adapted  for  immediate  union  throughout 
their  length,  and  presenting  as  small  a 
wound  as  is  consistent  with  an  efficient 
covering. 

[Prof.  Spence  has  recently  introduced  a 
method  of  amputating  at  the  shoulder- 
joint  which  is  somewhat  similar  to  Lar- 
rey's method. 

The  advantages  alleged  in  favor  of 
this  method  are  greater  care  in  effecting 
disarticulation  of  the  head  ol  the  hume- 
rus ;  the  division  of  the  terminal  branches 
of  the  posterior  circumflex  artery  instead 
of  the  main  trunk  ;  and  the  better  shape 
of  the  stump. 

The  following  is  Prof.  Spence's  descrip- 
tion of  the  operation.  "  The  arm  being 
slightly  abducted,  and  tbe  humerus  ro- 
tated outwards,  I  cut  down  upon  the 
head  of  the  humerus  immediately  exter- 
nal to  the  coracoid  process,  and  carry  the 
incision  down  through  the  clavicular 
fibres  of  tbe  deltoid  and  pectoralis  major 
muscles,  till  I  reach  the  humeral  attach- 
ment of  tbe  latter  muscle,  which  I  divide. 
I  then  with  a  gentle  curve,  crtvj  my  in- 
cision across  and  fairly  through  the  lower 
fibres  of   the   deltoid    toward,    but    not 


Amputation  at  shoulder  by  Larrey's  method  (Mal- 
gaigne). 

through,  the  posterior  border  of  the  axilla, 
unless  the  textures  he  much  torn.  I  next 
mark  out  the  line  of  the  lower  part  of  the 
inner  section  by  carrying  an  incision, 
through  the  skin  and  fat  only,  from  the 
point  where  my  straight  incision  termi- 
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nated,  across  the  inside  of  the  arm  to 
meet  the  incision  at  the  outer  part.  If 
the  fibres  of  the  deltoid  have  been  thor- 
oughly divided,  the  flap,  together  ■with 
the  posterior  circumflex  artery,  can  be 
easily  separated  by  the  point  of  the  finger 
from  the  bone  and  joint,  and  drawn  up- 
wards and  backwards  so  as  to  expose  the 
head  and  tuberosities  without  further  use 
of  the  knife.  The  tendinous  insertions  of 
the  capsular  muscles,  the  longhead  ot  the 
biceps,  and  the  capsule  are  next  divided 
by  cutting  directly  on  the  bone.  Disar- 
ticulation is  then  accomplished,  and  the 
limb  removed  by  dividing  the  remaining 
soft  parts  on  the  axillary  aspect.  Pig.  801 
shows  this  method." — H.] 

[Fig.  801. 


Disarticulation  at  shoulder.     Spence's  method 
(Stimson). 

door-key  wrapped  with  a  few  turns  of  a 
narrow  roller  Avill  be  found  a  good  substi- 
tute for  the  finger. 

Prof.  Agnew  suggests  that  the  axillary 
artery  in  its  third  part  be  temporarily 
secured  between  a  stout  acupressure  pin 
passed  beneath  the  vessel,  and  a  few 
turns  of  a  thread  looped  over  the  project- 
ing extremities  of  the  pin. — H.] 

Sometimes  it  may  be  best  to  make  a 
large  superior  flap,  cut  from  without  in- 
wards, containing  the  whole  width  and 
chief  length  of  the  deltoid  muscle ;  but 
circumstances  will  often  arise  in  which 
no  regular  rule  can  be  followed,  and  the 
parts  that  happen  to  be  sound  must  be 
turned  to  the  best  advantage,  according 
to  the  judgment  of  the  operator.  Even 
when  a  large  raw  surface  is  left,  the  gran- 
ulating process  will  complete  the  cure,  as 
is  well  illustrated  by  some  of  Larrey's 
cases,  which  terminated  satisfactorily 
after  extensive  loss  of  the  soft  parts  of  the 
shoulder  and  removal  of  portions  of  the 
scapula. 

[Fig.  802  shows  the  methods  of  Larrey 


When  the  bone  is  broken  near  the  joint, 
it  will  be  found  useful  to  adopt  Mr.  Syme's 
expedient  of  introducing  the  finger  into 
a  longitudinal  wound  in  the  capsule,  for 
the  purpose  of  drawing  down  the  head  of 
the  bone  so  as  to  gain  access  to  its  attach- 
ments. In  some  cases  of  tumor  it  may 
be  necessary  to  raise  all  the  soft  parts, 
including  the  axillary  vessels,  from  with- 
out inwards  ;  when  hemorrhage  must  be 
restrained  by  compression  of  the  sub- 
clavian artery  over  the  first  rib,  by  the 
thumb  of  an  assistant  pressed  down  be- 
hind the  collar-bone. 

[When  the  subclavian  artery  cannot  be 
readily  controlled  by  digital  compression 
over  the  first  rib,  the  handle  of  a  large 

Fig.  802. 


h-s 


Disarticulation  at  the  shoulder.     A.  Oval  method. 
B.  Method  by  double  flaps  (Stimson). 

j  and  Lisfranc,  for  disarticulation  at  the 
shoulder. — P.] 

Amputations  in  the  Lower  Extremity. 

The  distal  phalanx  of  the  great  toe  may 
be  removed  in  the  same  way  as  that  of  a 
finger.  When  one  of  the  smaller  toes  is 
in  a  condition  requiring  amputation  at 
all,  it  should  be  taken  away  entirely, 
since  any  portion  left  would  be  likely  to 
prove  inconvenient  from  being  tilted  up- 
wards. The  operation  is  exactly  similar 
to  that  for  a  finger  ;  but  it  must  be  borne 
in  mind  that  the  articulation  with  the 
metatarsal  bone,  which  is  the  starting 
point  for  the  incisions,  is  much  further 
behind  the  web  than  the  corresponding 
joint  in  the  hand,  in  proportion  to  the 
size  of  the  digit. 

When  the  whole  great  toe  is  removed, 
or  the  little  toe,  the  prominent  part  of 
the  head  of  the  metatarsal  bone  must  be 
cut  off  by  an  oblique  application  of  the 
bone-pliers,  as  it  would  prove  inconve- 
nient if  left.  The  longitudinal  part  of 
the  incision  in  the  soft  parts  should  be 


592 


AMPUTATION. 


placed  on  the  dorsum  of  the  foot,  to  avoid 
the  inconvenience  that  might  arise  from 
pressure  on  a  scar  at  the  lateral  aspect. 
In  amputating  the  great  or  little  toe,  to- 
gether with  the  whole  metatarsal  hone,  it 
is  best  to  proceed  as  in  the  analogous 
operation  for  the  little  finger,  the  incision 
being  commenced  on  the  dorsum  of  the 
foot,  about  a  quarter  of  an  inch  behind 
the  articulation  with  the  tarsus,  and 
carried  longitudinally  to  near  the  meta- 
tarso-phalangeal  joint,  where  it  bifurcates 
to  embrace  the  root  of  the  toe.  The 
knife,  which  should  be  a  strong  one,  is 
then  applied  with  a  short  sawing  action 
close  to  the  metatarsal  bone  and  its  ar- 
ticulation with  the  toe,  so  as  to  clear 
them  completely,  and  the  ligamentous 
attachments  of  the  base  of  the  bone  are 
lastly  divided  with  the  point  of  the  in- 
strument. 

In  the  case  of  the  great  toe,  it  is 
especially  important  to  keep  the  knife 
well  under  command,  and  avoid  thrust- 
ing its  point  deeply  into  the  sole-y'for 
this,  besides  inflicting  unnecessary  punc- 
tures, may  wound  the  plantar  artery  at 
a  part  difficult  of  access.  This  mode 
of  removing  the  great  or  little  toe  and  its 
metatarsal  bone,  though  not  so  rapid  as- 
that  of  dissecting  up  a  flap  from  the  side 
of  the  foot,  then  cutting  between  the  toe 
to  be  removed  and  the  adjoining  one,  and 
disarticulating,  has  the  great  advantage 
of  avoiding  any  scar  in  the  sole. 

If  more  metatarsal  bones  than  one  re- 
quire removal,  the  incision  must  be  begun 
in  the  same  way,  but  made  to  include  the 
roots  of  all  the  toes  concerned,  so  as  to 
form  a  dorsal  and  a  plantar  flap  ;  and 
even  in  case  of  caries  in  the  articulation 
between  the  tarsus  and  metatarsus  at  one 
side,  a  useful  foot  maybe  left  after  taking 
away  the  bones  affected,  by  means  of  a 
similar  incision  commenced  further  back. 

The  separation  of  the  whole  metatarsus 
from  the  tarsus  is  an  operation  seldom 
called  for ;  but  it  is  evident,  from  the 
account  given  by  the  late  Mr.  Hey,  of 
Leeds,1  who  introduced  it,  that  it  affords 
excellent  results.  When  the  state  of  the 
soft  parts  permits,  the  ends  of  the  ex- 
posed tarsal  bones  should  be  covered  with 
a  long  flap  from  the  sole,  turned  up  to 
unite  with  the  dorsal  integument,  cut 
very  short ;  so  that  the  cicatrix,  being  on 
the  upper  part  of  the  foot,  may  be  out  of 
the  way  both  of  pressure  in  walking  and 
of  contact  with  objects  in  front  of  it.  In 
performing  the  operation,  it  must  be  re- 
membered that  the  tarso-metatarsal  ar- 
ticulations are  not  in  a  regular  line,  but 
that  the  base  of  the  second  metatarsal 
bone  is  locked  between  the  first  and  third 
cuneiform  bones,  of  which  the  former  is 

1  Key's  Observations,  p.  555. 


the   more  prominent,   and   is  connected 
laterally  with  the  second  metatarsal  by  a 


[Fig.  803. 


Amputation  of  the  toes  and  metatarsal  bones 
(Stimson).] 


very  strong  interosseous  ligament.  To 
divide  this  ligament,  Lisfranc  adopted 
the  plan  of  thrusting  an  amputating  knife 
obliquely  downwards  and  backwards  be- 
tween the  first  and  second  metatarsal 
bones  into  the  substance  of  the  sole,  the 
tissues  of  which  served  as  a  fulcrum,  sup- 
porting the  point  of  the  instrument,  when 
its  edge  was  urged  forcibly  between  the 
bases  of  the  bones  by  pushing  the  handle 
backward.  This,  however,  is  a  need- 
lessly rough  proceeding  ;  for  by  pressing 
firmly  back  between  the  bases  of  the 
bones  a  strong  and  short  knife,  such  as 
ought  to  be  used  for  the  rest  of  the  ope- 
ration, the  ligament  may  be  cut  without 
difficulty ;  after  which  all  the  articula- 
tions are  readily  separated  by  scratching 
through  the  dorsal  and  other  ligaments 
with  the  point  of  the  knife,  while  the 
metatarsus  is  strongly  depressed. 

[Fig.  80G  shows  the  line  of  division  be- 
tween the  tarsal  and  metatarsal  bones, 
followed  in  Hey's  operation,  while  that 
ofChopart's,  between  the  astragalus  and 
calcaneum  behind  and  the  scaphoid  and 
cuboid  in  front,  may  be  seen  in  Fig.  807. 
(In  both  cuts  the  left  foot  is  the  one  rep- 
resented.)—P.] 

The  secret  of  facility  in  the  operation 
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[Fig.  804. 


[Fig.  805. 


A.  Lisfranc's  amputation.  B. 
Chopart's  amputation  (Stint 
son).] 


Outer  side.  A.  Chopart's  amputation.  B.  Syme's  amputation. 
C.  Line  of  section  of  bone  in  Syme's  amputation.  D.  Subastraga- 
loid  amputation  (Stimson).] 


lies  in  hitting  the  line  of  the  articulations  ; 
but  this  is  readily  enough  done  by  finding 
first  the  joints  of  the  first  and  fifth  meta- 
tarsal bones,  and  bearing  in  mind  that 

[Fig.  806. 


Line  of  Hey's  operation  (Erichsen).] 

the  others  lie  in  a  line  between  them, 
slightly  convex  forward,  interrupted  by 
the  recession  of  the  second  bone.  The 
prominence  of  the  base  of  the  fifth  meta- 
tarsal indicates  the  situation  of  its  joint, 
and,  if  the  parts  be  in  a  natural  condition, 
the  articulation  of  the  first  metatarsal 
with  the  first  cuneiform  can  also  be  felt. 
Should  inflammatory  thickening  obscure 
the  position  of  the  latter,  it  might  be  well 
to  measure  the  distance  of  the  correspond- 
ing joint  from  the  internal  malleolus  on 
the  sound  foot ;  or  assistance  may  be  de- 


rived from  the  circumstance  that  the  joint 
lies  midway  between  the  malleolus  and 
the  metatarso-phalangeal  articulation. 

[Fig.  807. 


Line  of  Chopart's  operation  (Erichsen).] 

These  points  having  been  precisely  as- 
certained, the  surgeon  grasps  the  fore  part 
of  the  sole  with  his  left  hand,  placing  the 
tip  of  the  forefinger  at  one  of  the  joints, 
and  the  thumb  at  the  other,  to  mark  their 
position,  and  cuts  firmly  across  the  dorsum 
of  the  foot  in  a  line  slightly  convex  for- 
ward, a  little  anterior  to  the  articulations, 
taking  care  that  the  incision  commences 
and  ends  fairly  in  the  sole.  He  then 
opens  the  joints  of  the  first  and  fifth  meta- 
tarsal bones,  so  as  to  ensure  finding  the 
line  of  the  articulations  afterwards,  and 
next  shapes  a  long  plantar  flap  by  an  in- 
cision extending  from  the  extremities  of 
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that  already  made  along  the  sides  of  the 
foot  and  roots  of  the  toes,  dissects  up  the 
flap  from  the  bones,  and  completes  the 
disarticulation  in  the  maimer  above  de- 
scribed. 

When  the  anterior  part  of  the  sole  is 
unsound,  a  shorter  plantar  flap  and  a  pro- 
portionally longer  dorsal  one  may  be 
made,  as  recommended  by  Sir  Astley 
Cooper.1 

Sometimes  the  proceeding  may  be 
greatly  simplified  by  sawing  through  the 
metatarsal  bones  a  little  anterior  to  their 
bases,  and  so  avoiding  disarticulation 
altogether.  This  method  would  probably 
have  another  advantage,  from  making  the 
stump  of  the  foot  longer,  and  therefore  a 
more  effectual  lever  for  opposing  the 
muscles  which  act  upon  the  calcaneum 
through  the  tendo  Achillis ;  for  experi- 
ence has  shown  that  when  the  foot  is 
much  shortened,  the  heel  is  apt  to  be 
drawn  up,  so  as  to  cause  the  end  of  the 
stump  to  point  more  and  more  towards 
the  ground,  producing  lameness  or  ewtire 
inability  to  walk.  This  has  been  noticed 
especially  after  Chopart's  amputation 
through  the  tarsus,  which  is  consequently 

[Fig.  808. 


Chopart's  amputation  (Brj'ant).] 


In  the  amputation  at  the  ankle  devised 
by  Mr.  Syme,  the  bones  of  the  leg  are  di- 
vided just  above  the  bases  of  the  malleoli ; 
a  covering  for  the  osseous  surfaces  being 
provided  from  the  integument  of  the  heel ; 
the  result  being  a  stump  admirably  fitted 
for  bearing  the  weight  of  the  body.  At 
the  same  time,  the  parts  likely  to  origin- 
ate carious  disease  are  completely  got  rid 
of  ;  so  that  this  operation  is  calculated  to 
supersede  entirely  that  of  Chopart,  besides 
taking  the  place  of  amputation  of  the  leg 
in  the  majority  of  the  cases  formerly  sup- 
posed to  demand  it. 

The  operation  should  be  performed  as 
follows  [Figs.  810,  811,  and  812].  Pro- 
vision being  made    against  hemorrhage 


an  undesirable  operation,  even  in  cases 
of  injurv  ;  while  in  caries  it  is  further 
objectionable,  because  the  part  of  the  tar- 
sus left  behind,  though  apparently  sound 
at  the  time,  may  become  attected  with  the 
same  disease  at  a  later  period. 

[Dr.  S.  F.  Forbes,1  of  Toledo,  Ohio,  has 
lately  introduced  an  amputation  of  the 
foot,  which. he  claims  is  superior  to  Hey's 
or  Chopart's.  In  this  operation  the  flaps 
are  made  as  in  Chopart's,  but  the  separa- 
tion of  the  bone  is  accomplished  by  disar- 
ticulating the  three  cuneiform  bones  from 
the  scaphoid  and  sawing  through  the 
cuboid  bone  in  a  line  with  the  articulation 
of  the  scaphoid  and  cuneiform  bones. — H.] 

If  it  be  wished,  however,  Chopart's 
operation  may  be  performed  on  the  same 
principle  as  Hey's„  by  making  a  very 
short  dorsal  flap,  and  a  plantar  one  reach- 
ing to  the  balls  of  the  toes,  to  cover  the 
exposed  anterior  surface  of  the  astragalus 
and  os  calcis.  The  articulation  between 
them  and  the  navicular  and  cuboid  bones 
will  be  found  in  a  line  running  across  the 
foot,  through  a  point  midway  between 
the  external  malleolus  and  the  base  of  the 
fifth  metatarsal  bone. 


1  Surgical  Lectures,  edited  by -Tyrrell,  vol. 
ii.,  p.  432. 


Chopart's  operation.     Flap  formed   after 
disarticulation  (Erichsen).] 

from  the  anterior  and  posterior  tibial 
arteries,  by  the  pressure  of  the  thumb  and 
linger  of  an  assistant,  placed  respectively 
on  the  middle  of  the  fore  part  of  the  limb 
and  behind  the  tibia,  about  two  inches 
above  the  joint,  or  by  a  tourniquet  ap- 
plied in  the  same  situation  [or  to  the 
artery  high  up  in  the  thigh],  and  the  foot 
being  held  at  right  angles  to  the  leg,  the 
surgeon  puts  his  left  hand  behind  the 
heel,  with  the  finger  and  thumb  on  the 
places  where  the  incisions  are  to  com- 
mence and  terminate  ;  these  being  the  tip 
of  the  external  malleolus  and  the  point 
exactly  opposite  on  the  inner  side,  i.  <?., 
not  at  the  tip  of  the  internal  malleolus, 
but  considerably  below  and  behind  it. 
With  a  knife,  short  and   strong   both   in 


['  Trans.  Ohio  State  Medical  Society,  1S74.] 
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blade  and  handle,  he  now  cuts  down  to 
the  bone  across  the  sole,  from  one  of  these 
points  to  the  other,  in  a  plane  either  ver- 
tical or  sloping  slightly  towards  the  heel 
when  that  part  is  unusually  prominent ; 
and  then,  extending  the  foot,  joins  the 
horns  of  this  incision  by  another  running 
as  straight  as  possible  across  the  front  of 

[Fig.  810. 


Syme's  amputation  of  the  foot.     Anterior  incision  and 
disarticulation  (Erichsen). 

the  ankle.  He  next  dissects  up  the  pos- 
terior flap  from  the  os  calcis,  keeping  the 
edge  of  the  knife  close  to  the  bone  with 
the  guidance  of  the  left  thumb-nail,  till 
the  point  of  the  calcaneum  is  fairly  turned, 
when  he  proceeds  to  open  the  joint  in 
front,  divides  each  lateral  ligament  with 
a  stroke  of  the  knife  applied  between  the 

Fie.  811. 


Syme's  disarticulation  at  the  ankle-joint  (Erichsen).] 

malleolus  and  astragalus,  artd  completes 
the  removal  of  the  'foot  by  severing  the 
tendo  Achillis.  He  then  prepares  the 
bones  of  the  leg  for  the  application  of  the 
saw  ;  taking  care,  when  cutting  behind 
the  tibia,  to  keep  close  to  its  surface,  from 
which  the  posterior  tibial  artery  is  sepa- 
rated only  by  a  little  loose  cellular  tissue  ; 
and  lastly,  he  takes  off  the  malleoli  along 
frith  a  slice  of  the  intervening  part  of  the 


tibia,  sawing  perpendicularly  to  the  axis 
of  the  limb. 

It  is  a  common  mistake  to  make  the 
inner  end  of  the  incision  at  the  internal 
malleolus,  instead  of  opposite  the  extrem- 
ity of  the  outer  one.  This  has  two  bad 
effects  :  it  renders  the  flap  unsymmetri- 
cal,  and,  what  is  far  worse,  it  "makes  it 

[Fig.  812. 


Syme's  amputation  (Skey).] 

unnecessarily  long,  and  thus  introduces  an 
element  of  difficulty  and  risk  into  an  easy 
and  safe  operation.  For  when  the  in- 
cision is  carried  forwards  to  the  hollow  of 
the  foot,  it  becomes  a  most  troublesome 
task  to  turn  back  the  integument  over  the 
prominence  of  the  heel ;  and  the  knife 
being  thrust  the  operator  knows  not 
where,  the  subcutaneous  tissue  on  which 
the  skin  depends  for  its  nourishment  is 
punctured  and  scored,  and  perhaps  the 
point  of  the  instrument  appears  occasion- 
ally through  the  skin  itself,  while  the  flap 
is  subjected  to  violent  wrenching  in  the 
effort  to  draw  it  back  over  the  bony  pro- 
jection. Under  such  a  combination  of 
unfavorable  circumstances,  it  is  but  natu- 
ral that  it  should  slough. 

On  the  other  hand,  when  the  flap  has 
been  made  as  above  directed,  in  accord- 
ance with  the  latest  recommendations  of 
the  author  of  the  operation,'  it  applies 
itself  with  perfect  uniformity  to  the  sur- 
face it  is  designed  to  cover,  and  has  no 
disposition  to  shift  to  one  side  in  the  after 
progress  of  the  case  ;  and  every  stroke  of 
the  knife  by  which  it  is  raised  being  made 
under  the  eye  of  the  surgeon,  without  any 

1  See  Mr.  Syme's  Clinical  Lectures  in  the 
Lancet,  1854. 
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forcible  traction,  it  is  as  little  liable  to 
slough  as  any  other  portion  of  integument 
with  an  equally  broad  base  and  an  equally 
rich  vascular  supply.  Even  the 
integrity  of  the  posterior  tibial  ar- 
tery, though  desirable,  is  by  no 
means  essential,  provided  the  rest 
of  the  subcutaneous  tissue  has 
been  left  uninjured.  Many  per- 
sons, in  discussing  the  merits  of 
this  operation,  seem  to  assume  as 
an  axiom  that  sloughing  of  the 
flap  must  occasionally  take  place  ; 
but  I  am  persuaded  from  very  ex- 
tensive experience  tbat,  if  the  skin 
of  the  heel  be  sound,  such  an  oc- 
currence will  always  be  the  fault 
of  the  surgeon. 

[Before  approximating  the  flaps 
in  a  Syme  amputation,  it  is  good 
practice  to  puncture  the  heel-flap 
and  introduce  a  drainage-tube, 
which  will  keep  the  cup-shaped 
heel-flap  free  from  accumulations 
of  pus. — H.] 

Hence  the  various  modifications 
of  the  original  method  that  have 
been  suggested,  though  commonly 
discussed  chiefly  with  reference  to 
a  fear  of  sloughing,  must  be  judged 
of  entirely  on  other  grounds.  Thus 
the  plan  introduced  by  the  late  Dr. 
Richard  Mackenzie,  of  Edinburgh, 
of  making  the  base  of  the  flap  at 
the  inner  side,  that  it  may  have  a 
more  free  supply  of  blood  from  the 
posterior  tibial  artery,  is  not  to  be 
regarded  as  a  substitute  for  the 
simpler  method  of  a  posterior 
flap  ;  yet  it  proves  useful  in  pase 
of  unsoundness  of  the  integument 
od  the  outer  side  of  the  heel ;  and 
it  is  probable  that  an  external  flap 
might  be  made  with  equal  advan- 
tage if  the  internal  aspect  of  the 
limb  were  affected. 

The  operation  of  Prof.  Pirocoff, 
of  St.  Petersburg  (figs.  813,  814), 
in  which  the  posterior  part  of  the 
os  calcis  is  sawn  off  and  turned  up 
as  part  of  the  flap  to  unite  with  the 
cut  end  of  the  tibia,  has  the  dis- 
advantages in  cases  of  caries  that 
it  entails  a  a  risk  of  recurrence  of 
disease  in  the  portion  of  the  calca- 
neura  remaining.  It  is  also  more 
complicated  than  Mr.  Syme's  me- 
thod, from  the  necessity  of  accu- 
rate adjustment  of  the  osseous  sur- 
faces, with  a  view  to  their  union  ; 
while  the  increased  length  of  the 
stump  which  it  produces  is  rather 
objectionable  than  otherwise  ;  for, 
with  the  original  operation,  the 
space  afforded  for  the  artificial  foot 
is  not  more  than  the  maker  finds 
convenient. 


[It  may  be  stated  in  regard  to  Pirogoff  s 
operation  that  it  is  apt  to  be  either  a  bril- 
liant success,  as  shown  in  fig.  816,  or  a 

Fig.  813. 


Pirogoff's  amputation.     A.  Cutaneous  incision  (outer 
B.  Line  of  section  of  the  bones  (Stimson). 


iide). 


Pirogoff's  amputation.  .A.  Cutaneous  incision  (inner  side). 
B.  Parallel  section  of  the  bones.  (Sedillot's  modification.) 
(Stimson.) 

Fig.  815. 


Pirogoii": 


amputation.     Application  of  saw  to  os  calcis 
(Erichson). 
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very  bad  failure,  the  sawn  bony  surfaces 
not  uniting,  but  becoming  necrosed,  tbe 
flap  breaking  down,  and  an  amputation 
higher    up    being   ultimately   necessary. 

Fig.  816. 


Bony  union  between  calcaneum  and  tibia  after  Piro- 
goff's  amputation  (Hevvson). 

Hence  there  is  room  for  the  exercise  of 
judgment  in  regard  to  tbe  cases  which  are 
suitable  for  its  adoption. — P.] 

[Several  years  ago,  Prof.  Agnew1  modi- 
fied the  Pirogoff  amputation  by  preserv- 
ing the  malleoli  and  inserting  the  poste- 
rior part  of  the  os  calcis  in  the  mortise 
between  them.  The  union  of  the  bones 
will  be  hastened  by  scoring  or  shaving  off 
the  cartilaginous  investment  of  the  lower 
extremities  of  the  tibia  and  fibula.  "When 
the  calcaneum  is  placed  in  the  intermal- 
leolar  socket  the  bones  are  more  easily 
kept  in  contact  With  one  another  than  is 
possible  with  the  malleoli  sawn  off;  hence 
union  of  the  bones  will  take  place  sooner 
in  the  former  operation  than  in  the  latter. 
Occasionally,  however,  the  os  calcis  will 
be  found  too  large  for  the  intermalleolar 
space,  in  which  event  the  original  oper- 
ation of  course  must  be  performed. — H.] 

"When  the  ankle  is  affected  with  caries, 
the  vertical  articular  surfaces  by  which 
the  joint  is  continued  upwards  between 
the  tibia  and  fibula  should  be  removed 
with  cutting  pliers,  to  guard  against  re- 
currence of  disease  in  that  situation. 

In  cases  which  do  not  admit  of  Mr. 
Syme's  operation,  amputation  immedi- 
ately above  the  ankle  should  be  performed 
if  possible,  in  preference  to  that  at  "the 
seat  of  election,"  a  little  below  the  knee  ; 
for  although  the  use  of  the  knee-joint  may 
be  retained  even  with  a  very  short  stump, 
the  longer  one  gives  greater  command  over 
the  artificial  limb,  and  the  operation  in- 
volves less  risk  to  life. 

['  Agnew's  Surgery,  vol.  ii.,  p.  361. — H.] 


Different  methods  may  here  be  em- 
ployed. One  mode  is  to  make  a  short 
semilunar  anterior  flap  cut  from  without 
inwards,  and  a  larger  posterior  one 
formed  by  transfixing  behind  the  bones 
and  cutting  downwards  and  outwards, 
the  saw  being  applied  a  little  above  the 
bases  of  the  flaps ;  or  anteroposterior 
skin-flaps  of  equal  length  may  be  made, 
and  the  bones  divided  somewhat  higher 
up.  Or  again,  the  modified  circular  ope- 
ration' is  applicable  in  this  situation. 

But  the  method  by  longer  anterior  flap 
is  greatly  to  be  preferred  to  any  other, 
on  account  of  the  excellent  covering  it 
affords,  with  the  cicatrix  out  of  the  way 
of  pressure,  enabling  the  stump  to  sustain 
the  whole  or  a  considerable  part  of  the 
weight  of  the  body  on  its  extremity. 
The  principles  on  which  the  operation 
should  be  performed  have  been  already 
fully  discussed  in  former  pages,2  but  a 
modification  of  the  plan  there  indicated  is 
called  for  on  account  of  the  difficulty  of 
retracting  the  soft  parts  from  the  bones. 
This  arises  especially  from  the  intimate 
attachment  of  the.  muscles  to  the  fibula  ; 
but  if  these  are  divided  through  an  ex- 
tension upwards  of  the  outer  longitudinal 
incision,  no  difficulty  is  experienced,  un- 
less the  tissues  are  condensed  by  inflam- 
matory thickening,  in  effecting  retraction 
of  the  remaining  soft  parts  from  the  tibia 
without  dividing  the  skin  at  the  inner  side 
to  a  higher  level  than  the  typical  opera- 
tion demands.  Another  point  requiring 
special  attention  in  the  leg,  as  compared 
with  the  thigh,  is  the  raising  of  the  ante- 
rior flap.  The  anterior  tibial  artery,  on 
which  the  flap  depends  for  its  nutrition, 
lies  close  to  the  interosseous  membrane, 
and  would  be  very  liable  to  be  punctured 
during  the  dissection  if  we  did  not  follow 
Mr.  Teale's  advice  in  conducting  it.  He 
pointed  out  that  in  consequence  of  the 
looseness  of  the  cellular  connections  of  the 
interosseous  membrane,  there  is  no  diffi- 
culty in  separating  the  parts  in  front  from 
its  surface  with  the  finger  tip,  while  di- 
viding with  the  knife  the  attachments  of 
the  muscles  to  the  bones.3  In  this  way, 
the  ves*sel  is  secured  from  airy  chance  of 
injury. 

Immediately  above  the  ankle  the  opera- 
tion is  performed  as  follows.  The  diame- 
ter of  the  limb  having  been  ascertained 
by  spanning  it,  a  straight  longitudinal 
incision  of  that  length  is  made  at  the 
inner  side  of  the  leg,  and  on  the  outer 
aspect  another  similar  incision  directly 
over  the  fibula  and  extending  about  an 
inch  higher  up.     The  lower  ends  of  these 

1  See  p.  565. 

2  See  p.  566  et  seq. 

3  See  Medical  Times  and  Gazette,  July  6, 
1861. 
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incisions  are  connected  by  cutting  across 
the  front  of  the  limb  in  a  direction  trans- 
verse in  the  main,  but  rounded  off  where 
it  joins  the  lateral  lines.  The  knife  is 
next  carried  round  the  back  of  the  limb 
to  the  bones  from  the  upper  end  of  the 
internal  incision  to  a  point  exactly  oppo- 
site on  the  outer  side,  which  will  be  about 
an  inch  below  the  upper  end  of  that  inci- 
sion ;  the  instrument  being  carried  in  a 
line  slightly  convex  downwards,  so  as  to 
form  a  very  short  posterior  flap.  The 
anterior  flap  is  then  raised  in  the  manner 
above  mentioned,  including  everything  in 
front  of  the  bones  and  interosseous  mem- 
brane ;  after  which  the  tibia  and  fibula 
are  cleared  as  high  as  the  level  of  the 
upper  end  of  the  outer  incision,  the  finger 
tip  being  still  used  in  detaching  the  parts 
anterior  to  the  interosseous  membrane. 

In  order  to  avoid  splintering  the  fibula, 
it  is  best  to  saw  both  bones  at  the  same 
time,  and  to  finish  the  fibula  before  the 
tibia.  The  sharp  angle  of  the  spine  of  the 
tibia,  being  apt  to  cause  ulceration  oHbe 
skin  over  it,  should  be  removed  ;  and  the 
most  convenient  way  of  doing  this  is  to 


commence  with  sawing  obliquely  for  a 
short  distance  from  a  point  about  half  an 
inch  above  the  place  where  the  bones  are 
to  be  divided  transversely.  Supposing 
the  antiseptic  treatment  employed,  the 
cutaneous  margins  of  the  flaps  may  be 
stitched  very  closely,  except  at  the  upper 
end  of  the  outer  incision,  which  is  left  open 
for  the  drain,  and  serves  admirably  for 
the  purpose,  as  it  leads  directly  from  the 
cut  surfaces  of  the  bones,  and  is  dependent 
in  position  from  the  circumstance  that  the 
limb  reposes  on  its  outer  side.  Accurate 
stitching  is  desirable  elsewhere,  in  conse- 
quence of  the  disproportion  of  the  sizes  of 
the  two  flaps,  which,  however,  is  dimin- 
ished by  making  a  short  posterior  flap  as 
advised. 

In  amputating  through  the  calf  on  the 
same  principle,  the  operation  is  similar, 
except  that,  for  reasons  before  discussed,1 
the  anterior  flap  need  not  be  longer  than 
two-thirds  of  the  diameter  of  the  limb ; 
but,  to  compensate  for  its  diminution,  the 
posterior  flap  must  be  made  at  least  half 
as  long  as  the  anterior,  by  carrying  the 
knife  round  the  back  of  the  limb  at  an 


[Fig.  817. 


Amputation  of  the  right  leg;  transfixion  of  the  posterior  flap  (Erichsen).] 


angle  of  forty-five  degrees  through  the 
integuments,  and  dissecting  them  up  to  the 
level  of  the  upper  end  of  the  inner  inci- 
sion, before  cutting  towards  the  bones,  so 
as  to  get  rid  of  the  heavy  and  contractile 
mass  of  the  sural  muscles. 

The  old  flap  operation  is  still  employed 
in  the  calf  by  many  surgeons,  being  very 
readily  accomplished  by  drawing  the  knife 


in  a  segment  of  a  circle  across  the  front 
of  the  leg  from  one  bone  to  the  other, 
transfixing  behind  them,  and  cutting  first 
downwards  and  then  gradually  outwards  ; 
next  dissecting  up  the  anterior  flap  of  in- 
tegument, and  clearing  and  dividing  the 
bones  at  the  level  of  it's. base.    [Fig.  817.] 


«  See  p.  569. 
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But  it  is,  as  we  have  seen,1  a  most  unde- 
sirable proceeding,  on  account  of  the  bulk 
of  the  muscular  mass  from  the  calf  turned 
up  to  cover  the  ends  of  the  bones.  Pro- 
fessor Spenee,  of  Edinburgh,  gets  rid  of 
this  objection  by  shaving  off  a  consider- 
able portion  from  the  face  of  the  posterior 
nap  after  forming  it.  But  though  this  is 
undoubtedly  a  great  improvement,  it  can- 
not give  to  the  operation  the  advantages 
of  the  method  by  longer  anterior  flap. 

When  there  is  not  enough  sound  in- 
tegument to  admit  of  the  latter  method, 
the  modified  circular  operation  of  Mr. 
Syme2  proves  highly  valuable,  enabling  us 
to  form  out  of  the  smallest  amount  of 
materials  a  short  stump,  which  is  prefer- 
able to  any  that  result  from  operating 
higher  up  in  the  limb,  the  patient  either 

[Fig.  81S. 


Amputation  of  leg.  A,  modification  of  circular  ;  B, 
rectangular  flaps  (Teale)  ;  C,  antero-posterior  flaps, 
upper  third  (Bell).     (After  Stimson.)] 

retaining  the  use  of  the  joint  or  resting 
his  weight  with  great  security  and  com- 
fort upon  the  bent  knee. 


1  See  p.  564. 


See  p.  565. 


For  restraining  hemorrhage  during  am- 
putation of  the  leg,  the  tourniquet  should 
be  applied  round  a  roller  placed  between 
the  hamstrings  [or  at  the  upper  part  of 
the  thigh]. 

[Fig.  818  represents  the  incisions  in 
several  forms  of  amputation  in  the  leg. 
At  C  the  anterior  incision  should  reach 
the  outline  of  the  limb.  Other  lines  of 
division  of  the  skin  at  various  points  are 
shown  in  Fig.  819.] 

[Fig.  819. 


Amputations  of  the  leg  and  at  the  knee.  A,  long 
posterior  rectangular  flap  (Lee) ;  B,  supra-malleolar 
(Guyon)  ;  C,  at  the  upper  third  (Sedillot)  ;  D,  disar- 
ticulation at  the  knee,  oval  incision  (Stimson).] 

The  great  merits  of  Mr.  Garden's  am- 
putation through  the  condyles  of  the 
femur  have  been  already  fully  discussed.1 
I  cannot  hut  agree  with  him  that  the  pa- 
tella should  always  be  removed.  In  cases 
of  injury  it  may  seem  a  tempting  thing  to 
leave  it,  sawing  off  its  articular  surface, 
that  it  may  unite  with  the  divided  end  of 
the  femur ;  but  having  tried  this  plan 
before  Mr.  Carden  published,  I  have  found 
that  while  it  may  result  in  an  admirable 
stump,  it  is  sometimes  attended  with 
serious  inconvenience,  from  the   patella 

1  See  p.  568. 
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being  tilted  up  from  its  proper  position  by 
the  action  of  the  quadriceps  extensor. 
Besides  this,  the  presence  of  the  patella 
in  the  covering  for  the  end  of  the  femur 
interferes  with  its  adequacy,  and  makes 
it  needful  to  borrow  more  integument 
from  the  front  of  the  leg  than  is  otherwise 
requisite.  And  as  regards  the  ulti- 
mate result,  when  the  sawn  extremity 
of  the  femur  has  been  rounded  off  by  os- 
siflc  deposit,  it  proves  little,  if  at  all,  in- 
ferior to  the  patella  for  bearing  the  weight 
of  the  body.  The  only  objection  to  Car- 
den's  operation,  as  described  by  him,1  is 
the  occasional  occurrence  of  more  or  less 
sloughing  of  the  long  anterior  flap  of  skin, 
in  spite  of  faultless  operating.  It  is  plain 
that  the  risk  of  sloughing  would  be  di- 
minished if  the  flap  could  be  made  shorter 
by  not  carrying  the  horns  of  the  incision 
by  which  it  is  formed  so  high  up  the  limb ; 
and  on  making  experiments  on  the  dead 
body  some  years  ago,  to  ascertain  to  what 
extent  this  could  be  done  without  disad- 
vantage, I  found  that  it  is  by  no  means 
difficult,  when  the  parts  are  in  their  natu- 
ral condition,  to  accomplish  the  operation 


without  making  any  anterior  flap  at  all, 
the  integuments  being  divided  transverse- 
ly, as  in  the  old  circular  method,  at  the 
level  of  the  lower  end  of  Mr.  Carden's 
flap.  I  also  found  it  advantageous  to 
form  a  short  posterior  skin-flap,  both  for 
the  sake  of  coaptation  of  the  cutaneous 
margins  without  puckering,  and  as  a  use- 
ful addition  to  the  covering  for  the  end  of 
the  stump. 

With  this  modification,  the  operation  is 
performed  as  follows  :  The  surgeon  first 
cuts  transversely  across  the  front  of  the 
limb  from  side  to  side  at  the  level  of  the 
anterior  tuberosity  of  the  tibia,  and  joins 
the  horns  of  this  incision  posteriorly  by 
carrying  the  knife  at  an  angle  of  forty-five 
degrees  to  the  axis  of  the  leg  through  the 
skin  and  fat.  The  limb  being  elevated, 
he  dissects  up  the  posterior  skin-flap,  and 
then  proceeds  to  raise  the  ring  of  integu- 
ment as  in  a  circular  opei'ation,  taking  due 
care  to  avoid  scoring  the  subcutaneous 
tissue ;  and,  dividing  the  hamstrings  as 
soon  as  they  are  exposed,  and  bending  the 
knee,  he  finds  no  difficulty  in  exposing 
the  upper  border  of  the  patella.     He  then 


[Fig.  820. 


Amputation  through  the  condyles  ;  a  modified  circular  method  (Erichsen)]. 


sinks  his  knife  through  the  insertion  of 
the  quadriceps  extensor  [Fig.  820],  and 
having  cleared  the  bone  immediately 
above  the  articular  cartilage  and  holding 
the  limb  horizontal,  he  applies  the  saw 
vertically,  and  at  the  same  time  trans- 
versely to  the  axis  of  the  limb  (not  of  the 

1  See  p.  f>G8. 


bone),  so  as  to  insure  a  horizontal  surface 
for  the  patient  to  rest  on.  The  popliteal 
artery  is  then  secured,  and  any  articular 
or  other  small  branches  that  may  require 
it. 

When  the  soft  parts  are  thickened  and 
condensed  by  inflammation,  the  integu- 
ments cannot  well  be  reflected  above  the 
patella  with  such  incisions  of  the  skin. 


IN    THE    LOWER    LIMB. 
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But  the  difficult}^  may  be  got  over  by  cut- 
tiuf  iuto  the  joint  as  soon  as  the  liga- 
meutum  patellae  is  exposed,  and  at  ouce 
removing  the  leg  by  dividing  the  liga- 
ments and  hamstrings  ;  after  which  the 
soft  parts  can  he  retracted  from  the  femur 
sufficiently  to  permit  the  application  of 
the  saw.  The  arteries  having  then  been 
secured,  the  patella  is  dissected  out  at 
leisure. 

As  thus  performed,  Garden's  operation 
takes  a  little  more  time  and  pains  than 
when  the  integument  is  divided  in  the 
form  of  an  anterior  flap ;  but  these 
are  well  rewarded  by  the  ample  covering 
for  the  bone,  the  small  external  wound, 
and  the  perfect  security  against  slough- 
ing. 

[Gritti's  operation  is  a  modification  of 
Carden's,  on  the  same  principle  as  that  of 
Pirogoff,  before  described  :  he  saws  off 
the  end  of  the  femur  and  the  cartilagi- 
nous face  of  the  patella,  and  brings  to- 
gether the  cancellous  surfaces  of  bone 
thus  exposed.  The  lines  of  incision  of 
the  skin  are  shown  at  A,  and  those  of 
section  of  the  bones  at  A1,  fig.  826,  p.  604. 
Gritti's  operation  has  not  been,  to  my 
knowledge,  received  with  favor  by  Amer- 
ican surgeons. — P.] 

[Fig.  821. 


Long  anterior  flap  at  the  knee  (Erichsen).] 

Some  surgeons  speak  highly  of  ampu- 
tation through  the  knee,  leaving  the  artic- 
ular portion  of  the  femur  and  patella,  a 
covering  being  provided  by  forming  a  large 
anterior  and  short  posterior  skin  flap  from 
the  leg  [fig.  821],  the  result  being  that 
the  patient  rests  his  weight  upon  the 
VOL.  in. — 39 


broad  rounded  end  of  the  bone,  while  the 
patella  is  drawn  up  by  the  quadriceps  to 
occupy  the  hollow  between  the  condyles  in 
front.1  There  can  hardly,  I  think,  be 
two  opinions  as  to  the  superiority  of  Car- 
den's method  to  this  procedure  for  carious 


Amputation  at  knee  by  two  lateral  flaps.] 

disease  of  the  knee-joint,  and  in  cases  of 
injury,  when  the  integuments  are  sound 
as  far  as  five  inches  below  the  patella, 
which  is  the  length  of  the  long  anterior 
flap  according  to  the  method  hitherto  re- 
commended,2 a  satisfactory  though  very 
short  stump  may  be  made  below  the  knee. 
But  from  my  experience  with  Carden's 

[Fig.  823. 


Result  of  the  above  operation.] 

operation  I  feel  sure  that  the  amputation 
through  the  knee  may  be  much  improved 
by  dividing  the  integument  in  the  circular 
fashion,  slightly  modified  to  permit  neat 
adjustment  of  the  cutaneous  margins,  in 
which  case  it  would  not  only  be  freed 
from  the  risk  of  partial  sloughing  of  the 

1  See  especially  a  paper  on  amputation  at 
the  knee-joint,  by  Mr.  Pollock,  Medico-Chi- 
rurgical  Transactions,  1870. 

2  See  Mr.  Pollock,  ibidem. 
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anterior  flap  which  is  admitted  by  its  ad- 
vocates,1 but,  the  posterior  integument 
being  made  to  take  a  larger  share  in 
forming  the  covering,  it  would  not  be 
needful  to  go  so  far  down  the  limb  in 
front,  and  thus  the  operation  would  be- 
come available  for  cases  of  injury  reach- 
ing too  high  in  the  limb  to  permit  ampu- 
tation below  the  knee.  And  in  order  to 
ensure  complete  adequacy  of  the  covering, 
the  saw  might  be  carried  through  the 
middle  of  the  articular  end  of  the  femur 
so  as  to  flatten  it  without  interfering  with 
its  breadth,  and  thus  in  all  probability 
improve  rather  than  impair  the  fitness  of 
the  end  of  the  stump  for  bearing  the 
weight  of  the  body.  On  this  matter, 
however,  I  cannot  as  yet  speak  from  per- 
sonal experience. 

[The  reader  will  find  much  information 
on  the  subject  of  amputation  at  the  knee 
in  two  valuable  papers  by  American  sur- 
geons :  one  by  Dr.  Markoe,  of  New  York, 

Fig.  824.  "2 


Amputatian  at  the  knee  and  lower  third  of  the 
thigh.  A,  disarticulation,  long  anterior  flap  ;  B,  am- 
putation through  the  condyles  (Garden).  C,  modified 
flap  amputation  at  the  lower  third  of  the  thigh 
(Symo).     (Stimson.) 

in  the  New  York  Medical  Journal  for 
March,  18(58  ;  the  other  by  Dr.  Brinton, 
of  Philadelphia,  in  the  American  Journal 

1  See  Mr.  Pollock,  ibidem. 


of  the  Medical  Sciences,  for  April  of  the 
same  year.  The  lines  of  incision  of  the 
skin  in  the  ordinary  disarticulation  at 
the  knee  are  shown  in  the  diagram,  fig. 
824,  at  A.  At  B,  in  the  same  figure,  is 
shown  the  line  of  division  of  the  skin, 
and  at  B  that  of  the  bone,  in  Garden's 
supra-condyloid  amputation.- — P.] 

In  amputation  of  the  thigh,  if  we  ex- 
cept cases  in  which  the  soft  parts  are  af- 
fected at  one  side  only,  where  a  covering 
may  be  advantageously  provided  from  the 
sound  side,  the  flaps  should  always  be 
antero-posterior,  because,  the  flexor  mus- 
cles being  no  longer  counteracted  by  the 
weight  of  the  limb,  the  bone  tends  to  be- 
come tilted  forwards,  so  that  its  extremity 
would  be  apt  to  show  itself  in  the  anterior 
angle  of  the  lateral  flap. 

In  the  lower  half  of  the  thigh,  the 
method  by  longer  anterior  flap,  on  the 
principles  before  considered,1  will  be  found 
easy  of  execution  and  excellent  in  results. 
Two  straight  incisions  are  made  through 
the  skin  and  fat  along  the  lateral  aspects 
of  the  limb,  parallel  to  its  anterior  sur- 
face, and  equal  in  length  to  two-thirds  of 
its  diameter,  and  their  inferior  extremi- 
ties are  connected  in  front  by  a  straight 
transverse  cut,  curved  upwards  near  its 
ends  to  join  the  longitudinal  ones,  so  as  to 
shape  out  a  moderately  long  rectangular 
flap  with  rounded  angles,  if  we  may  so 
speak.  The  knife  is  then  passed  round 
the  back  of  the  thigh  at  an  angle  of  forty- 
five  degrees  to  its  axis,  marking  out  a 
short  posterior  skin-flap,  which  is  at  once 
dissected  up,  the  limb  being  well  elevated 
by  an  assistant.  The  anterior  flap  is  next 
raised  so  as  to  contain  a  moderate  amount 
of  muscle,  and  the  soft  parts  being  well 
retracted,  the  knife  is  swept  circularly 
through  the  muscles,  so  as  to  expose  the 
bone  for  the  application  of  the  saw  about 
two  inches  above  the  angle  of  union  of 
the  flaps  [fig.  825]. 

The  incisions  should  always  be  made  as 
far  down  in  the  limb  as  the  state  of  the 
soft  parts  permits,  so  as  to  increase  the 
length  of  the  stump  and  diminish  the 
danger  of  the  operation  ;  and  the  skin 
over  the  patella,  if  available,  will  be  em- 
ployed with  great  advantage  as  part  of 
the  anterior  flap. 

The  tourniquet  must  be  applied  as  high 
as  possible  in  the  thigh,  and  if  the  con- 
stricting band  is  found  to  interfere  with 
the  due  retraction  of  the  soft  parts,  it  is 
best  to  saw  the  bone  in  the  first  instance 
where  it  is  easily  reached,  and  after  secur- 
ing the  vessels  and  removing  the  tourni- 
quet, expose  the  bone  at  the  requisite 
level,  and  saw  off  an  additional  portion, 
held  steady  with  a  pair  of  strong  forceps. 
In  this  way  the  great  benefits  of  the  tour- 


»  See  p.  569. 
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[Fig.  825. 


Amputation  of  the  thigh  ;  flaps  cut  from  without  inwards  (Erichsen).] 


niquet,  in  rendering  the  operation  almost 
bloodless,  may  be  secured  for  amputations 
at  a  level  in  the  limb  at  which  it  would 
otherwise  be  inadmissible. 

When  digital  compression  is  resorted  to, 
the  hands  should  grasp  as  much  of  the 
circumference  of  the  limb  as  possible, 
while  the  thumb  is  placed  over  the  vessel, 
as  it  lies  on  the  pelvis,,  midway  between 
the  symphysis  pubis  and  the  iliac  spine. 

Even  in  the  upper  part  of  the  thigh, 
although  the  object  of  having  a  stump 
capable  of  bearing  weight  upon  its  ex- 
tremity is  no  longer  to  be  considered,  the 
operation  above  described  will  be  found 
to  yield  better  results  than  that  by  trans- 
fixion, by  avoiding  the  redundancy  of 
muscle  which  is  the  great  defect  of  the 
latter  method.  !N"or  need  this  plan  in- 
volve greater  loss  of  blood.  For  the  pos- 
terior flap,  being  only  cutaneous,  can  be 
raised  without  material  bleeding ;  and 
the  anterior  flap,  after  being  shaped  by 
carrying  the  knife  through  the  skin  and 
fat,  may  be  completed  by  transfixion, 
while  comparatively  little  retraction  of 
the  soft  parts  is  required,  in  consequence  of 
the  shortcut  muscles  having  little  tendency 
to  cause  protrusion  of  the  bone. 

[Eig.  826  exhibits,  at  A,  the  operation 
of  Gritti  at  the  knee,  before  described  (p. 


601)  ;  at  B  amputation  by  long  anterior 
flap  above  the  middle,  b  being  the  point 
of  section  of  the  bone  ;  at  C  the  amputa- 
tion low  down,  recommended  by  Spence, 
of  Edinburgh  ;  and  at  D  one  (oval)  method 
of  disarticulation  of  the  hip.] 

Amputation  at  the  hip-joint,  though  a 
most  formidable  proceeding,  has,  never- 
theless, been  attended  with  a  sufficient 
amount  of  success  to  render  it  justifi- 
able in  circumstances  that  would  other- 
wise be  desperate. 

The  easiest  and  most  rapid  method  is  to 
form  a  large  anterior  flap  by  transfixion, 
disarticulate,  and  cut  a  short  posterior 
flap,  also  from  within  outwards.  The 
thigh  being  somewhat  flexed,  to  relax  the 
soft  parts  of  the  front  of  the  limb,  the 
point  of  a  knife  with  a  blade  about  a  foot 
long  is  entered  midway  between  the  ante- 
rior superior  spinous  process  of  the  ilium 
and  the  great  trochanter,  supposing  the 
left  side  operated  on  [fig.  827],  and  passed 
in  front  of  the  bone  till  it  emerges  near  the 
tuberosity  of  the  ischium,  or  in  the  oppo- 
site direction  if  it  be  the  right  limb.  The 
knife  is  then  carried  longitudinally  with 
a  rapid  sawing  movement,  followed  by 
the  fingers  of  one  hand  of  an  assistant, 
which  are  introduced  into  the  wound  so 
as  to  compress  the  femoral  artery  securely 
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between  them  and  the  thumb,  previously 
placed  over  it  in  the  groin,  his  other  hand 

[Fig.  826. 


A,  Gritti's  amputation  at  knee.  A',  lines  of  division 
of  the  bone.  JS,  Long  anterior  flap  (Sedillot).  B', 
Division  of  bone.  G.  Amputation  at  lower  third 
(Spence).  C,  Division  of  the  bone.  D.  Disarticula- 
tion at  the'hip  (Stimson).j 


being  employed  to  lift  up  the  large  ante- 
rior tiap  as  soon  as  it  is  completed.  [Fig. 
828.]  The  limb  being  now  extended  and 
abducted,  the  surgeon  opens  the  capsule 
of  the  joint  by  cutting  firmly  upon  the 
head  of  the  bone  ;  and  as  this  starts  from 
its  socket,  he  divides  the  round  ligament 
and  the  posterior  part  of  the  capsule ; 
lastly,  the  thigh  having  been  adducted,  to 
draw  the  trochanter  down  out  of  the  way 
of  the  knife,  he  completes  the  severance 
of  the  limb  by  cutting  downward  and 
backward  through  the  muscular  mass  at 
the  back  of  the  thigh. 

Attention  is  now  at  once  directed  to 
the  bleeding  vessels  of  the  posterior  flap, 
fed  by  the  internal  iliac,  which  are  covered 
in  the  first  instance  with  a  folded  cloth, 
or,  what  is  better,  by  the  tips  of  the  fin- 
gers of  an  assistant  ;  and  when  they  have 
been  tied,  the  femoral  trunk  and  any  of 
its  branches  which  may  require  it  are 
secured  in  the  anterior  flap. 

[Dr.  Morton,  of  Philadelphia,  has  used 
a  method  of  disarticulating  the  hip  by  first 
making  a  longitudinal  incision  on  the 
outer  side,  then  dividing  the  skin  ante- 
riorly, and  securing  the  artery ;  then 
severing  the  other  tissues  in  front,  turn- 
ing out  the  bone,  and  cutting  the  poste- 
rior flap  from  within  outwards. 

A  somewhat  similar  method  has  been 
devised  by  Mr.  Furneaux  Jordan,  who, 
however,  makes  first  the  lengthwise  inci- 
sion ;  then  turns  out  the  bone,  and 
divides  the  soft  parts  of  the  thigh  at  any 
desirable  point.1 — P.] 

When  the  state  of  the  parts  does  not 
admit  of  a  long  anterior  flap,  the  pos- 
terior one  may  be  lengthened  without 
increasing  the  hemorrhage,  by  shaping  it 
at  the  commencement  of  the  operation 
by  an  incision  extending  only  through 
the  skin  and  fat,  and  dissecting  up  the 


[Fig  827. 


Disarticulation  of  tho  hip  by  transfixion,  with  a  long  anterior  and  short  posterior  flap.] 


integument  to  the  part  where  the  mus- 
cles" can  be  conveniently  divided  from 
within  outward,  after  the  shorter  ante- 
rior flap  has  been  formed  and  disarticula- 
tion effected  in  the  usual  way. 


But  cases  not  unfrequently  occur  in  winch 
the  antero-posterior  method  hy  transfixion*  is 
altogether    inapplicable ;    and  when    tumor 

[»  Lancet,  March  22,  1879,  p.  405.— P.] 
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[Fig.  828. 


Amputation  at  hip-joint ;  compression  of  femoral  artery  in  anterior  flap.] 


affects  the  upper  part  of  the  bone,  or  when 
the  soft  parts  are  destroyed  by  injury  extend- 
ing high  up  at  one  side.  The  integuments 
must  then  be  turned  to  account  to  form  a 
covering,  according  to  the  best  judgment  of 
the  surgeon,  by  operations  necessarily  more 
or  less  protracted.  Under  such  circumstan- 
ces, and,  indeed  in  all  cases  of  amputation 
at  the  hip-joint,  great  advantage  will  be  de- 
rived from  the  use  of  the  aortic  tourniquet, 
an  instrument  first  used  for  this  purpose  by 
Professor  Pancoast,  of  Philadelphia;  in  I860,1 
and  since  employed  sufficiently  often  to  prove 
alike  its  safety  and  efficiency  [figs.  829,  830]. 
By  its  means,  the  flow  of  blood  through  all 
the  branches  of  the  internal  as  well  as  ex- 
ternal iliac  artery  being  completely  arrested, 
amputation  at  the  hip-joint  is  divested  of  the 
risk  of  serious  hemorrhage,  which  used  to  be 
its  most  formidable  danger.  In  the  form  sug- 
gested by  myself,  in  which  alone  I  have  seen 
it,  the  instrument  consists  of  a  bar  of  steel 
bent  in  a  nearly  semicircular  form,  to  em- 
brace the  side  of  the  body,  with  one  end  ex- 
panded and  covered  with  soft  material  for 
application  to  the  back,  while  the  other  end 
receives  a  screw,  which  presses  down  a  pad 
somewhat  broader  than  the  diameter  of  the 

1  See  the  American  Journal  of  the  Medical 
Sciences,  July,  1866.  In  the  former  edition 
of  this  article,  written  in  1861,  the  aortic 
tourniquet  was  alluded  to  as  if  originating 
with  myself.  It  was  only  comparatively  lately 
that  I  became  aware  that  I  had  been  antici- 
pated by  Professor  Pancoast. 


aorta  ;  the  object  being  to  compress  the  artery 
as  it  lies  on  the  body  of  the  fourth  lumbar 
vertebra,  without  obstructing  more  than  ne- 
cessary the  return  flow  through  the  vena 
cava.  It  is  to  be  remembered  that  no  great 
force  is  required  to  arrest  the  arterial  current, 
provided  the  pressure  be  accurately  applied, 
while  mischief  might  be  done  by  using  the 
screw  with  needless  violence.  The  only  way 
to  ensure  accuracy  of  adjustment  of  the  tour- 
niquet is  to  feel  for  the  pulsation  of  the  aorta 
and  screw  the  pad  down  upon  the  pulsating 
part :  for  the  umbilicus  is  a  most  untrust- 
worthy guide,  and  the  vessel  is  by  no  means 
constantly  to  the  left  of  the  middle  line,  as 
described  in  anatomical  works,  but,  happily 
for  its  satisfactory  compression,  appears  to  be 
as  frequently  mesial,  where  the  body  of  the 
vertebra  is  practically  flat,  while  it  is  occa- 
sionally found  a  little  to  the  right.1    The  iliac 


1  Out  of  thirty  bodies  examined,  seventeen 
by  myself,  and  thirteen  by  my  friend  Dr. 
Barbour,  then  resident  physician  to  one  of 
the  Glasgow  workhouses,  and  afterwards  of 
the  London  Fever  Hospital,  the  aorta  was 
either  absolutely  or  almost  absolutely  mesial 
in  fifteen,  while  in  thirteen  it  deviated  more 
or  less  to  the  left,  and  in  two  was  slightly  to 
the  right.  In  order  to  make  the  observations 
accurately,  three  long  needles  were  pushed 
down  vertically,  and  therefore  parallel  to  each 
other,  one  at  each  side  of  the  body  of  the 
vertebra,  and  one  through  the  centre  of  the 
collapsed  aorta  into  the  vertebra  beneath. 
The  distance  of  the  middle  needle  from  each 
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crests  are  the  best  guide  to  the  level  at  which 
the  clamp  should  be  fixed,  the  bifurcation  of 

[Fig.  829. 


Pancoast's  aortic  compressor. 
Fig.  830. 


Liston's  aorta  compressor  (Bryant).] 


the  aorta  being  nearly  on  a  line  with  their 
highest  parts,  so  that  the  instrument  should 
be  put  on  a  little  above  them.  When  the 
centre  of  the  aorta  is  as  much  as  half  an  inch 
to  the  left  of  the  middle  line,  which  is  a  rare 
occurrence,  the  screw  of  the  tourniquet  comes 
to  deviate  laterally  from  the  vertical  direction, 
as  the  patient  lies,  by  an  angle  of  about  thir- 

of  the  lateral  ones  was  read  off  on  a  measure 
applied  transversely,  half  the  difference 
giving  the  deviation  of  the  artery  from  the 
middle  line. 


teen  degrees,  in  order  to  be  perpendicular  to 
the  convex  body  of  the  vertebra  at  the  part  ; 
but  the  instrument  above  described  can  be 
readily  made  to  assume  such  a  position,  espe- 
cially if  the  posterior  pad  be  convex.  I  have 
found  it  advantageous  to  interpose  a  small 
round  sponge  between  the  anterior  pad  and 
the  abdomen,  as  it  accommodates  itself  well 
to  the  parts  to  be  compressed.  While  the 
pad  is  being  screwed  down,  an  assistant,  with 
his  finger  on  the  femoral  artery  at  the  groin, 
marks  the  time  when  the  pulsation  ceases. 
Since  it  is  impossible  entirely  to  avoid  inter- 
ference with  the  vena  cava,  with  a  consequent 
tendency  to  venous  engorgement,  the  limb 
should  always  be  emptied  of  its  blood  by 
freely  elevating  it  and  bandaging  firmly  from 
the  toes  upwards  immediately  before  the  per- 
formance of  the  operation. 

[Another  method  of  controlling  hemor- 
rhage in  hip-joint  amputation  is  by  com- 
pressing the  common  iliac  artery  against 
the  lumbar  vertebra?  by  means  of  a  lever 
introduced  into  the  rectum.  This  instru- 
ment was  devised  by  Mr.  Richard  Davy.1 
The  rectal  end  is  graduated  to  inches,  so 
that  the  surgeon  who  applies  the  lever  can 
readily  determine  the  position  of  the  end 
when  it  is  introduced  into  the  rectum. 
It  is  thus  described  :2  a  straight  cylinder 
of  hard  wood,  about  two  feet  long,  most 
carefully  turned  and  smoothed.  Its  cir- 
cumference is  two  inches,  but  at  each  end  it 
is  enlarged  for  a  distance  of  three  or  four 
inches  to  a  circumference  of  two  and  three- 
fourths  inches. 

Previous  to  its  use  the  rectum  must  be 
emptied,  and  should  be  free  from  stricture 
and  ulceration.  The  lever  having  been 
carefully  lubricated  is  passed  up  the  rec- 
tum towards  the  sacral  promontory,  and 
then  the  handle  is  inclined  to  the  sound 
side  until  the  pulsation  in  the  femoral 
artery  ceases  ;  it  is  then  steadied  by  being 
grasped  along  the  inside  of  the  sound 
thigh.3— P.] 


[i  Brit.  Med.  Journ.,  Nov.  1,  1879,  p.  685.] 
[2  Trans,  of  Clinical  Society  of  London,  vol. 

xii.,  p.  173.] 

[3  See  also  Davy's  Surgical  Lectures,  p.  74, 

London,  1880.— -P.] 
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[OPERATIONS  UPON  THE  ARTERIES. 

By  John  H.  Packard,  M.D. 


Ligations. 

Although  this  subject  has  been  dis- 
cussed at  length  in  the  essay  on  Diseases 
of  the  Arteries,  in  Vol.  II.,  it  has 
been  thought  advisable  to  give,  under  the 
head  of  Operative  Surgery,  a  concise 
resume  of  the  procedures  for  securing 
the  principal  arteries  in  their  continuity. 
There  is  no  class  of  operations  in  which 
success  depends  more  upon  the  accurate 
anatomical  knowledge  and  the  manipula- 
tive skill  possessed  by  the  surgeon,  than 
in  those  now  to  be  considered.  Many  of 
these  cases,  moreover,  demand  the  ut- 
most nerve  on  the  part  of  those  under- 
taking them. 

When  an  artery  is  to  be  tied  in  its 
continuity,  it  is  important  to  select  a  por- 
tion of  it  where  no  branches  are  given  oft', 
and  completely  to  isolate  it,  in  the  follow- 
ing way  :  An  incision  is  made  through 
the  skin  and  fascia,  from  one  to  four  or  five 
inches  long,  according  to  the  size  and 
depth  of  the  vessel,  somewhat  across  the 
course  of  the  latter  ;  the  successive  layers 
of  tissue  are  then  divided  to  an  equal  ex- 
tent, either  by  cutting  upon  a  grooved 
director,  or  by  tearing,  until  the  fibrous 
sheath  of  the  artery  is  exposed  ;  this  is 
then  pinched  up  with  a  pair  of  forceps, 
near  the  middle  of  the  exposed  portion, 
and  nicked  sufficiently  to  allow  of  the  in- 
sertion of  a  director  within  it,  "so  that  it 
may  be  laid  open  lengthwise  for  a  short 
distance,  a  quarter  to  half  an  inch,  and  the 
artery  distinctly  seen,  felt,  and  isolated.1 
For  passing  the  ligature,  the  instrument 
generally  used  is  the  aneurism  needle,  or 
if  this  is  not  at  hand,  an  eyed  probe  may 
be  bent  into  the  same  shape.  It  may  be 
passed  first,  the  ligature  put  through  the 
eye,  and  the  needle  withdrawn. 

Fig.  831. 


Aneurism-needle. 


A  much  more  convenient  instrument  is 
a  small,  sharply-curved,    blunt    needle, 

1  For  small  arteries,   this  division  of  the 
sheath  is  not  necessary. 


roughened  at  the  end  opposite  to  the  eye. 
This,  threaded,  can  be  grasped  in  a  pair  of 
forceps,  at  any  desired  angle,  and  fairly 
passed  under  the  artery  ;  then  detaching 
the  forceps,  and  seizing  the  other  end,  it 
is  drawn  out,  bringing  the  ligature  into 
place.   This  is  simply  "  Phy  sick 's  needle," 

Fig.  832. 


Physick's  artery  forceps  (Gross). 

but  blunt.  The  surgeon  should  now  sat- 
isfy himself  that  the  artery  and  nothing 
else  is  included  in  the  ligature,  which 
should  be  tied  in  a  square  "reef-knot  (fig. 

Fig.  833. 


Surgeon's  knot  (Gross). 

789,  p.  583),  or  in  a  surgeon's  knot  (fig. 
833),  and  the  wound  closed,  leaving  one 
or  both  ends  of  the  ligature  hanging  out. 

In  fig.  834,  the  incision  is  shown  as 
made  parallel  to  the  course  of  the  artery  ; 
at  A,  the  mode  of  nicking  the  sheath ; 
at  B,  the  passing  of  the  needle,  and  the 
thread  introduced  into  the  eye  ;  at  C, 
may  be  seen  the  best  mode  of  tying  the 
ligature. 

As  a  general  rule,  it  is  safest,  when  the 
artery  has  but  one  accompanying  vein, 
to  pass  the  needle  in  the  direction  away 
from  the  vein  ;  that  is,  to  enter  it  between 
the  artery  and  the  vein.  In  this  way  we 
run  less  risk  of  wounding  or  bruising  the 
walls  of  the  vein, — a  very  serious  matter. 

Even  with  the  most  accurate  knowl- 
edge of  the  usual  or  normal  anatomy  of 
the  parts,  the  pulsation  of  the  artery  is 
generally  an  important  aid  to  the  surgeon 
in  finding  it.  But  it  must  be  remembered 
that  anomalies  are  frequently  met  with, 
and  care  should  always  be  taken  to  detect 
them  if  they  exist, — before  the  operation, 
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Fig.  836. 


in  order  that  it  may  be  modified  to  suit 
the  peculiarities  of  the  case,  and  during 

Fig.   834. 


Ligation  of  arteries.  A,  Opening  the  sheath.  B,  Draw- 
ing the  ligature  around  the  artery.  C,  Tying  artery 
(Bryant). 

the  operation  (as  for  example,  when  there 
is  a  high  bifurcation  of  the  brachial),  lest 
for  want  of  such  care  the  whole  procedure 
should  prove  ineffective. 

The  occipital  artery  may  be  tied  for  a 
wound  or  traumatic  aneurism.  In  either 
case,  the  pulsation  would  be  a  reliable 
guide.  It  is  exposed  just  back  of  the 
mastoid  process  by  an  incision  made  as 
in  tig.  835. 

Fig.  835. 


Ligation  of  the  occipital  arteries  (Gross). 

The  temporal  artery  is  generally  con- 
trollable  by  pressure,  but  it  may  be  de- 
sirable to  tie  it  for  traumatic  aneurism  ;  it 
may  be  reached  just  in  front  of  the  ear, 
as  in  fig.  836.  (The  incision  should  be 
made  more  obliquely  than  is  represented 
in  the  cut.)  Some  operators  prefer  a 
transverse  line,  as  in  lig.  838,  at  D.     The 


Ligation  of  the  temporal  artery  (Gross). 
Fig.  837. 


Ligation  of  the  facial  artery  (Gross). 
Fig.  838. 


Ligation  of—  A,  Lingual  artery.     B,  External  caro- 
tid.   C,  Occipital.    J),  Temporal.   E,  Facial  (Stimsou). 
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facial  may  be  readily  tied  where  it  crosses 
the  body  of  the  lower  jaw  (rigs.  837,  838). 

The  Ungual  rarely  requires  to  be  tied, 
but  of  late  this  has  been  sometimes  done 
as  a  preliminary  to  operations  on  the 
tongue.  The  proper  incision  is  shown 
at  A,  fig.  838.  In  the  same  figure,  at  jB, 
may  be  seen  the  line  of  incision  for  ex- 
posing the  external  carotid ;  and  the  same 
would  give  access  to  the  internal  carotid 
(see  Vol.  II.,  pp.  430-431),  or  to  the  supe- 
rior thyroid  [ibid.,  p.  432). 

For  the  common  carotid,  the  incision  is 


839. 


Ligation  of  common  carotid  at  the  place  of  election  (Stimson) 
Fig.  840. 


Ligation  of  arteries.      A,  Innominate.       B. 
subclavian.     C,  2d  or  3d  portion  ot  subclavian 


bral  or  inferior  thyroid.     JB,  Axillary  below  the  clavicle  (Stimson). 

shown  in  fig.  839.     (See  also  Yol  II.,  p. 
428,  and  fig.  329.,  ibid.,  p.  405.) 

Pig.  840  shows  very  well  the  different 
incisions  employed"  for  the  ligation  of 
vessels  at  the  root  of  the  neck. 


At  A,  is  seen  the  line  most  convenient 
for  exposing  the  innominate  artery.  This 
vessel  has  only  been  once  tied  successfully, 
and  then  the  carotid  was  secured  at  the 
same  time,  and  the  vertebral  a  month 
afterward  ;  the  whole  case  presenting  a 
singular  instance  of  pluck  and  persever- 
ance on  the  part  of  both  surgeon  and  pa- 
tient.   (See  Vol.  II.,  p.  414.) 

The  flap  being  turned  up,  the  surgeon 
divides    the    sterno-cleido-mastoid   mus- 
cle near  its  insertion,  and  dissects  down 
until  he  reaches  the  carotid^  and  by  fol- 
lowing this  downward  the  in- 
nominate artery  is  of  course 
reached. 

The  same  incisions  would  an- 
swer for  ligation  of  the  subcla- 
vian in  its  first  part,  should 
occasion  arise  justifying  such 
an  attempt. 

To  expose  the  2cZ  or  3d  portion 
of  the  subclavian,  the  skin  may 
be  divided  in  the  line  jB,  or  (7, 
fig.  840.  The  external  jugular 
vein  must  be  drawn  aside  in- 
ward, and  the  tubercle  of  the 
first  rib  found  as  the  guide  to 
the  artery,  which  is  just  at  its 
outer  side.  (Vol.  II.,  p.  404). 
At  D,  is  seen  the  incision  for 
ligating  either  the  inferior  thy- 
roid or  the  vertebral.  The  car- 
otid tubercle,  or  anterior  tub- 
ercle of  the  transverse  process 
of  the  sixth  cervical  vertebra,  is 
the  guide  to  both  vessels  ;  the 
vertebral  lying  directly  below 
it,  the  inferior  thyroid  more 
outwardly.  (Vol.  II. ,  pp.  415, 
432.) 

The  internal  mammary  artery 
may  be  secured  in  either  of  the 
upper  intercostal  spaces  by  an 
incision  carried  obliquely  across 
from  close  to  the  sternum, 
betAveen  the  cartilages ;  the 
muscular  fibres  being  dissected 
through,  the  vessel  will  be 
found  lying  on  their  inner  sur- 
face.    (Vol.  I.,  p.  784.) 

The  axillary  artery  may  be 
exposed  by  an  incision  as  at  E, 
fig.  840,  the  fibres  of  the  pecto- 
ralis   major   muscle  being    cut 
through  ;  or  entirely  below  the 
muscle,  the  arm  being  drawn 
upwards  and  the  axillary  struc- 
tures made  tense.      This  latter 
procedure  brings  us  nearer  to  a 
number  of    branches,  and    at 
either  point  the  vessel  is  in  the 
midst  of  a  plexus  of  nerves,  from  among 
which  it  must  be  carefully  isolated.    (Vol. 
II.,  p.  403.) 

The  brachial  artery  may  be  tied  at  al- 
most any  point  in  its  course  along  the 


2d  or  3d  portion  of 
(Skey).       J>,  Verte. 
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inner  side  of  the  biceps  muscle — gener- 
ally at  the  middle  or  a  little  above. 

The  radial  artery  lies  nearly  in  a  line 
from  the  middle  of  the  bend  of  the  elbow 
to  the  styloid  process  of  the  radius.  The 
ulnar  artery  lies  very  deep  at  its  upper 
portion,  and  at  the  lower  runs  along  close 
beside  the  tendon  of  the  flexor  carpi  ulna- 
ris.  It  is  not  very  often  necessary  or 
advisable  to  tie  either  of  these  arteries  in 
the  continuity  except  for  wound  ;  as  the 
cases  which  might  seem  to  call  for  this 
would  be  better  dealt  with  either  by  lig- 
ature of  the  brachial,  or  by  taking  up  the 
vessel  on  both  sides  of  the  lesion  (Vol. 
II.,  p.  399).     Fig.  841  shows  ligation  of 

Fig.  841. 


Ligation  of  the  brachial,  radial,  and  ulnar    arteries  ; 
also  of  the  palmar  vessels  (Gross). 

the  brachial  low  down,  of  the  radial  and 
ulnar,  and  of  the  vessels  in  the  palm.  Fig. 
842  shows  the  best  way  of  exposing  the 
radial  and  ulnar  close  to  the  wrist.  In 
case  of  wound  or  aneurism  in  the  palm, 
it  is  better  to  find  the  vessel,  and  tie  it  on 
both  sides.  The  superficial  palmar  arch 
is  formed  by  the  ulnar.  Cases  of  traumatic 
aneurism  in  this  region  are  not  very  un- 
common. 

For  ligation  of  the  common  iliac  artery, 
an  incision  is  made  above  Poupart's  liga- 


ment and  parallel  to  it,  extending  beyond 
the  anterior  iliac  spine — about  five  inches 
long.  The  muscles  being  divided  succes- 
sively, the  peritoneum  is  pushed  gently 

Fiff.  842. 


Ligation  of  the  radial  and  ulnar  arteries  (Pirrie). 

aside  toward  the  median  line,  and  the  ex- 
ternal iliac  traced  up  to  the  main  trunk, 
around  which  the  ligature  is  placed,  the 
needle  being  carried,  on  the  right  side, 
from  without  inward  ;  on  the  left  side, 
from  within  outward  (fig.  843).  (Vol.  II., 
p.  443.) 

By  a  very  similar  incision,  but  not  car- 
ried quite  so  far  outward,  either  the  inter- 
nal or  the  external  iliac  may  be  exposed  ; 
in  both  cases  the  needle  is  passed  from 
within  outward. 

Ligation  of  the  gluteal,  sciatic,  and  in- 
ternal puclic  arteries  has  been  performed, 
but  very  rarely  ;  it  may  be  required  either 
for  wounds  or  for  traumatic  aneurism. 
The  incisions  suitable'  are  shown  in  fig. 
844.  A  being  that  for  the  gluteal,  JB  that 
for  the  sciatic  or  internal  pudic  (Vol.  II., 
p.  445). 

The  femoral  artery  may  be  laid  bare  by 
an  incision  three  or  four  inches  in  extent, 
along  the  inner  side  of  the  sartorius  mus- 
cle (fig.  845).  The  needle  is  to  be  passed 
from  within  outward  (Vol.  II.,  p.  43(3). 

Ligation  of  the  posterior  tibial  may  be 
called  for  by  wounds,  by  traumatic  aneu- 
rism, or,  very  rarely,  by  spontaneous 
aneurism.  It  lies  directly  back  of  the 
tibia,  and  may  be  reached  by  incisions 
made  as  in  fig.  846,  the  deeper  dissection 
passing  through  the  intermuscular  spaces 
(Vol.  II.,  p.  433). 

The  anterior  tibial  in  the  upper  part  of 
its  course  lies  deeply,  and  is  very  seldom 
tied.  The  incisions  for  exposing  it  at  va- 
rious points  are  seen  in  fig.  847.     After 
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Fie.  843. 


Fie.  844. 


Ligation  of  the  common  iliac. 


Ligation  of,  A,  gluteal  artery  ;  S,  sciatic  and  internal  pudic 
(Stimson). 


incising  the  skin  and  and  superficial  fas- 
cia, the  intermuscular  spaces  are  followed, 
and  the  vessel  may  be  readily  found.     In 


the  lower  third  of  the  leg,  and  on  the 
dorsum  of  the  foot,  this  artery  is  much 
more  superficial,  and  can  be  exposed  and 


Fisr.  845. 


Ligation  of  the  superficial  femoral  artery  (Erichsen). 
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Fig.  846.  Fig.  847. 


Ligation  of  posterior  tibial  at  various  points.  The 
wounds  are  held  asunder,  and  the  ligature  is  under 
the  vessel  (Gross). 


Ligation  of  the  anterior  tibial  at  various  points.  The 
wounds  are  supposed  to  be  held  asunder  ;  the  ligature 
is  under  the  vessel  (Gross). 


tied  with  very  little  trouble  (Vol.  II.,  p. 
432). 


Instrumental  Compression  of 
Arteries. 

The  principles  involved  in  carrying  out 
this  important  means  of  dealing  with  an- 
eurisms may  be  found  fully  detailed  in  the 
Essay  on  Aneurism,  in  Yol.  II.  What 
will  now  be  done  is  simply  to  present  the 
apparatus  employed,  and  the  mode  of 
using  it.  The  great  thing  is  to  apply  the 
exact  amount  of  pressure  requisite,  at 
the  right  point,  and  in  such  a  way  as  may 
be  best  borne  by  the  patient. 

Signoroni's  tourniquet  (fig.  848)  has 
been  generally  superseded  by  Carte's 
compressor,  of  which  figs.  849  and  850 
show  the  two  principal  forms. 

Later  surgeons  have  modified  this  in- 
strument in  various  ways.  Thus,  Dr.  P. 
II.   Watson,  of  Edinburgh,   has  used  a 


weight-compressor,    the    pressure    being 
made  by  means  of  bags  of  shot  or  sand 

Fig.  848. 


Signoroni's  tourniquet. 
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Fig.  849.  FiS-  85°- 


Compressor  for  the  middle  of  the  thigh. 
Fig.  851. 


Compressor  for  the  groin. 
Fig.   852. 


P.  H.  W 


compressor. 


suspended  from  the  frame,  as  shown  in 
fig.  851  (the  dotted  lines  indicating  the 
circumference  of  the  limb).  Dr.  C.  K. 
Briddon,  of  New  York,  has  had  a  double 
compressor  made,  so  as  to  alternate  pres- 
sure at  two  different  points,  and  thus 
prevent  pain  (fig.  852).  Mr.  Tufnell,  the 
distinguished  Dublin  surgeon,  uses  an  in- 
strument shown  in  fig.  853,  the  applica- 
tion of  which  may  be  seen  in  fig.  854. 

Digital  compression,  kept  up  for  a  suf- 
ficient length  of  time,  by  relays  of  com- 
petent and  faithful  assistants,  has  proved 


Briddon's  double  compressor. 

successful  in  very  many  cases,  and  has 
certain  advantages  over  that  by  means  of 
any  mechanical  contrivance.  In  some 
instances,  patients  have  made  manual 
compression  themselves,  with  very  good 
effect.  Whatever  plan  is  used,  the  object 
to  be  attained  is  the  same  :  not  to  cut  off 
the  circulation  through  the  aneurism  en- 
tirely, but  so  to  control  it  as  to  allow  of 
coagulation  at  its  periphery.  Should 
much  pain  be  caused,  an  ansesthetic  may 
be  employed. 
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Fig.  853. 


Tufnell's  compressor  (Erichsen) 


Fig.'  854. 


Tufnell's  compressor  applied  (Erichsen). 
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By  John  II.  Packaed,  M.D. 


Trephining. 

This  operation,  as  regards  the  indica- 
tions for  it,  has  been  fully  discussed  under 
Injuries  of  the  Head,  Vol.  I.,  and  only 
a  brief  practical  description  of  it  need  be 
given  here. 

At  certain  portions  of  the  skull  the  ap- 
plication of  the  trephine  would  be  danger- 
ous, since  the  bleeding  from  the  vessels 
likely  to  be  opened  would  be  difficult,  if 
not  impossible,  to  control.  Such  ai'e  the 
line  of  the  longitudinal  sinus,  and  the  pa- 
rietal region  over  the  middle  meningeal 
artery.  (Over  the  lateral  sinuses  the  bone 
is  so  thick  as  to  very  seldom  be  the  seat 
of  injury  calling  for  operation.)     Very 


often  the  soft  parts  are  lacerated  over  the 
point  at  which  the  trephine- should  be  ap- 
plied ;  but  the  wound  may  require  enlarg- 
ing. In  any  case  the  skin  should  be  so 
divided  as  to  enable  the  surgeon  to  raise 
a  flap  exposing  fully  the  portion  of  bone 
to  be  operated  on.  The  periosteum  should 
then  be  scraped  up  with  a  rugine  or  raspa- 
tory, sometimes  called  a  lenticular  knife 
(fig.  855),  and  the  crown  of  the  trephine 
applied.  In  order  to  steady  the  instru- 
ment and  make  it  take  hold  properly,  the 
central  pin  is  at  first  made  to  project 
somewhat,  and  fixed  thus  by  means  of  the 
screw  on  the  shank.  There  are  two  forms 
of  trephine  —  the  cylindrical,  fig.  856, 
and  the  conical,  fig.  857. 


Pis:.  855. 


Fig.  856. 


Fig.  857. 


Easpatory. 


The  latter,  the  more  modern  form,  is 
the  one  now  generally  used.  By  a  quick 
to  and  fro  movement,  the  trephine  is  now 
made  to  cut  a  circular  groove  into  the  bone. 
When  it  has  once  taken  hold,  the  pin 
may  be  withdrawn,  and  the  cutting  con- 
tinued, with  a  rapid,  steady,  and  accurate 
application,  but  with  scarcely  any  down- 


Cylindrical  trephine.  Conical  trephine. 

ward  pressure.  Erom  time  to  time  the 
instrument  should  be  removed,  and  its 
teeth  cleared  of  debris  by  means  of  a 
small  brush  (fig.  858);  the  groove  should 
also  be  cleaned  out,  and  its  depth  tested, 
by  means  of  a  quill  cut  to  a  point  like  a 
tooth-pick.  Partly  in  this  way,  and 
partly  by  the  feeling  communicated  to  his 
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hand,  the  surgeon  may  know  when  the 
bone  has  been  sufficiently  divided.     He 


now  removes  the  trephine  and  endeavors, 
by  means  of  the  elevator  (fig.  859),  to  pry 

Fig.  859. 


Elevator. 

up  the  button  of  bone.  The  trephine 
should  never  be  used  for  this  purpose,  as 
the  teeth  may  be  broken  in  so  doing ; 
and  the  screw-point  sometimes  recom- 
mended to  be  inserted  into  the  hole  made 
by  the  pin  of  the  trephine  is  objection- 
able, as  it  may  push  the  button  inward  if 
any  pressure  is  made  upon  it.  If  the 
button  does  not  readily  yield,  the  trephine 
should  again  be  cautiously  applied. 

Fig.  860. 


Hey's  saw.' 

Sometimes  the  instrument  is  so  placed 
at  the  edge  of  the  undepressed  portion  of 
bone  as  to  cut  only  with  a  part  of  its  cir- 
cumference, and  remove  a  semicircular 
piece  in  order  to  give  access  with  the  ele- 
vator to  the  margin  of  the  part  driven  in. 

After  the  object  of  the  operation  has 
been  accomplished,  dressings  are  applied, 
—the  simpler  the  better. 

A  smaller  trephine  may  be  used  for  the 
opening  of  abscesses  in  the  substance  of 


the  long  bones.     The  procedure  is  the 
same  as  in  the  skull. 

Sometimes,  either  for  dividing  bridges 
of  bone  confining  sequestra,  or  for  re- 
lieving diseased  conditions  of  bone,  or 
occasionally  in  operations  on  the  skull, 
the  instrument  known  as  u  Hey's  saw" 
(fig.  860)  is  employed. 


COLOTOMY. 

The  colon  may  be  opened  either  in  the 
groin,  when  the  peritoneum  is  almost 
necessarily  wounded,  especially  in  adults, 
or  in  either  loin,  the  left,  however,  being 
the  one  generally  chosen.  The  indica- 
tions for  the  operation  will  be  found  dis- 
cussed in  Vol.  II.,  under  the  head  of  Dis- 
eases of  the  Intestines  (p.  622),  as 
well  as  in  the  article  on  Diseases  of  the 
Kectttm  (p.  659). 

Littre's  operation,  or  that  in  the  groin, 
is  thus  performed.  An  incision  is  made 
parallel  with  the  outer  half  of  Poupart's 
ligament,  to  the  extent  of  one  and  one- 
half  to  two  inches  (in  the  child)  ;  it  should 
be  from  one-half  inch  to  a  scant  inch 
above  the  ligament.  The  successive  layers 
being  divided,  the  peritoneum  will  be  ex- 
posed, and  should  be  opened ;  when  on 
the  right  side,  the  caput  coli,  or  on  the 
left  the  sigmoid  flexure,  will  come  into 
view.      Sutures  should  now  be    passed 

Fig.  861. 


• 


Colotomy  in  the  right  groin. 

through  the  skin  and  subjacent  tissues, 
including  the  wall  of  the  gut,  and  the  lat- 
ter divided.  By  hooking  up  the  middle 
portions  of  the  sutures  we  shall  now  be  at 
once  able  to  control  the  bowel,  and  by  di- 
viding the  threads,  each  half  will  serve 
to  fasten  the  edge  of  the  gut  to  the  corres- 
ponding edge  of  the  skin  (fig.  861). 

A  piece  of  lint  dipped  in  carbolized  oil 
may  now  be  laid  over  the  wound,  aud  a 
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pad  over  this,  fastened  lightly  by  means 
of  adhesive  straps. 

Should  any  small  arteries  spring  dur- 
ing the  procedure,  they  should  be  at  ouce 
tied. 

Colotomy  in  the  loin  (generally  called 
Amussat's  operation,  though  first  advo- 
cated by  Callisen),  is  performed  as  follows  : 
The  patient  is  laid  on  his  right  side,  the 
right  forearm  behind  the  back,  and  a 
pillow  under  the  loins,  so  as  to  make 
prominent  the  region  to  be  operated  on. 
An  incision  about  three  inches  long  is 
made  from  the  outer  margin  of  the  costal 
attachment  of  the  quadratus  lumborum 
muscle,  obliquely  outwards  and  downwards 


toward  the  crest  of  the  ilium.  The  ten- 
dinous and  muscular  structures  are  then 
successively  divided  to  the  same  extent 
until  the  mass  of  fat  aud  areolar  tissue 
about  the  colon  is  reached,  when  the 
bowel  may  be  readily  found,  especially  if 
distended  with  feces.  (I  have  seen  this 
portion  of  the  operation  embarrassed  by 
the  presence  of  a  large  renal  cyst.)  The 
remainder  of  the  procedure  is  precisely 
like  that  in  the  groin. 

A  good  rule  is  always  to  let  the  middle) 
point  of  the  incision  correspond  to  the 
highest  point  of  the  crista  ilii,  as  in  tig. 
862,  in  which,  however,  the  line  is  repre- 
sented as  too  nearly  transverse.    A  better 


Fig.  862. 


Line  of  incision  for  lumoar  colotomy.     Dotted  line  indicates  situation  of  descending  colon. 

Fig.  863. 


Artificial  anus  after  colotomy  with  the  ohlique  incision. 


idea  may  perhaps  be  derived  from  fig. 
863,  representing  the  artificial  anus  as 
I  formed  and  the  wound  healed. 


Excision  of  the  Rectum. 

This  operation  can  only  be  properly  re- 
sorted to  in  cases  where  the  diseased'por- 
j'tion  is  clearly  definable  with  the  finger 
introduced   into   the  gut,  and  when  the 
idhesions  to  surround  ins;  parts   are   but 
vol.  til— 40 


!  slight.1  It  is  performed  as  follows,  the 
[  bowel  having  of  course  been  previously 
i  thoroughly  emptied. 

A  large  metallic  bougie  is  first  intro- 
duced into  the  urethra,  and  held  by  an 
assistant,  the  patient  being  placed  in  the 
usual  lithotomy  position.  An  incision  is 
next  made  through  the  skin  at  the  margin 
of  the  anus,  encircling  the  orifice,  and 
keeping  clear  outside  of  any  disease  ex- 

[>  See  also  note  on  p.  622,  Vol.  II.] 
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isting  there.  The  surgeon  next  pushes 
his  linger  up  between  the  gut  and  the 
sacrum,  and  proceeds  to  isolate  the  for- 
mer by  tearing  away  the  areolar  tissue  all 
around  it.  Any  bleeding  vessels  are  se- 
cured by  ligatures  as  they  spring.  The 
diseased  portion  is  now  drawn  down,  and 


the  wall  of  the  bowel  divided  with  scis- 
sors. A  few  points  of  suture  are  next 
introduced  to  keep  the  edges  of  the  gut 
as  nearly  as  possible  in  contact  with  the 
skin,  and  the  operation  is  finished.  Simple 
antiseptic  dressings  are  applied.] 


PLASTIC  SURGERY. 


By  Holmes  Coote,  Esq. 
Revised  by  T.  G.  Morton,  M.D. 


Above  three  hundred  years  ago -there 
lived  in  Bologna  a  physician  of  the  name 
of  Gasparo  Tagliacozzi,  who  excited  far 
and  wide  attention  and.  wonderment  by 
his  operations  and  cures.  Some  regarded 
him  as  a  sorcerer  and  necromancer,; 
others  as  a  liar  or  boaster.  IsTo  one,  how- 
ever, could  comprehend  how  he  accom- 
plished his  wonderful  cures.  Equally 
little  could  any  one  prove  aught  of  evil  in 
his  actions  or  behavior ;  for  he  was  a  man 
much  respected  in  Bologna  ;  he  was  Pro- 
fessor of  Anatomy  and  Medicine,  beloved 
of  all  students, and  so  honored  by  his  fellow- 
citizens  that  they  erected  to  his  memory 
after  his  death,  in  the  anatomical  theatre 
at  Bologna,  a  marble  statue  with  this  in- 
signia of  his  art — a  nose — in  his  hand. 
But  he  had  thus  far  a  connection  with 
"  necromantic"  arts.  Before  his  time 
surgeons,  as  occasionally  in  the  present 
day,  had  sought  to  obtain  eminence  by 
cutting  off  arms  and  legs,  by  boring  the. 
skull,  and  by  burning  and  cauterizing 
the  flesh.  Ete,  however,  regarded  the 
matter  in  a  different  light ;  for  far  from 
taking  anything  away  from  his  patients, 
he  endeavored,  and  found  a  pride  therein, 
to  replace  parts  which  had  been  lost  to 
them — namely,  the  nose,  lips,  and  ears — 
and  that  not  by  wood,  pasteboard,  silver, 
or  gold,  but  (as  was  at  least  then  cur- 
rently believed)  by  true  veritable  flesh. 
There  needs  no  extravagant  fantasy  to 
imagine  what  notice  and  envy  he  thus 
excited,  and  how  he  drew  upon  himself 
satires  both  in  prose  and  verse  ;  the  more 
so  because  his  art  was  regarded  as  a  mys- 
tery, and  no  one  could  accurately  under- 
stand whence  he  obtained  the  new  flesh. 
So  much,  however,  seemed  certain  to  all, 
either  that  he  obtained  a  real  human  nose 
taken  from  another  person,  or  that  he 


cut  the  organ  from  some  tender  flesh, 
either  from  chickens  or  calves,  and 
patched  it  on  the  mutilated  persons. 
Tagliacozzi,  however,  disdaining  to 
spread  about  himself  or  his  art  a  mys- 
tery, wrote,  in  the  year  1597,  a  large 
work  in  folio,  I)e  Chirurgia  Curtorum  per 
insitionem,  wherein  he  opened  the  eyes  of 
people  how  and  whence  he  made  these 
artificial  pieces,  namely,  out  of  skin.  The 
well-known  lines  in  Hudibras  have  be- 
come trite,  meaningless,  and  vulgar ; 
while  Tagliacozzi's  experimental  confir- 
mation of  a  great  physical  truth  lives  to 
be  only  more  honored  and  believed. 

It  is  no  refutation  of  the  claims  of 
Tagliacozzi  to  say  that  surgeons  are  often 
disappointed  in  their  expectations  ;  that 
the  descriptions  given  by  the  early  apos- 
tles of  plastic  surgery  were  florid  or  exag- 
gerated. The  fundamental  truths  remain 
the  same  ;  the  transplantation  and  re- 
union of  flaps  of  integument  is  a  proceed- 
ing adopted  and  recognized  by  all  sur- 
geons, although  they  have  learnt  that  the 
ultimate  result  is  generally  of  no  more 
favorable  character  than  to  warrant  the 
proceeding  in  cases  where  the  patient  ex- 
periences a  positive  evil.  We  do  not 
quite  accompany  Dr.  Fritze,1  when  he 
says,  in  his  glowing  language,  "A  perfo- 
rated and  corroded  fleshy  knob,  which 
brings  woe  to  the  possessor  who  carries  it 
on  his  shoulders,  and  horror  to  every  one 
else,  is  converted  by  plastic  surgery  into 
a  human  physiognomy,  and  gives  back  to 
the  discarded  and  avoided  person  both 
life  and  society  ;  the  eye,  which,  deprived 
of  its  natural  covering,  becomes  dry  and 

1  Die  Plastische  Chirurgie,  an  excellent 
work,  to  which  the  reader  may  be  referred  for 
a  history  of  the  art  of  Plastic  Surgery. 
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Inflamed,  and  would  withdraw  itself,  but 
in  vain,  with  convulsive  efforts,  from  the 
destructive  influence  of  light  and  air, 
seeking  the  repose  which  avoids  it,  is 
covered  again  with  protective  eyelids, 
and  regains  life  and  sleep  ;  a  mouth,  puck- 
ered, up  and  grown  together  like  an  eye- 
let-hole, for  which  no  food  is  suitable  save 
soup  and  thin  broth,  and  whose  expulsive 
articulation  resembles  the  cry  of  the 
wild  beast,  again  gives  forth  human 
sounds,  reopens,  and  allows  the  patient 
both  to  eat  and  speak.  Have  I  yet,"  he 
sa}rs,  "  occasion  to  relate  that  plastic  sur- 
gery has  the  power  to  heal  both  urinary 
and  fecal  fistula*,  and  thus  to  remove  the 
greatest  physical  suffering  with  which 
man  is  afflicted  in  this  world  ?"!  Let  us 
divest  the  subject  of  this  high  coloring 
and  romance ;  and,  while  acknowledging 
its  utility,  remember  that  "the  artificial 
nose,  even  the  most  complete,  can  never 
fully  equal  the  natural ;  that  the  patient 
need  never  expect  it."  "Nature  ever 
triumphs  over  art,  and  here  is  the  bound- 
ary between  what  is  godlike  and  human. " 

Certain  subjects,  those  indeed  most 
commonly  illustrative  of  plastic  surgery, 
will  in  this  work  be  treated  under  other 
heads.  Thus,  fissured  palate,  etc.,  comes 
under  the  head  of  Diseases  of  the 
Mouth  ;  entropium,  ectropium,  and  clos- 
ure of  the  lacrymal  sac,  under  that  of 
Diseases  of  the  Eye  ;  imperforate  anus, 
under  Surgery  of  Childhood  ;  recto- 
and  vesico-vaginal  fistula,  under  Dis- 
eases of  the  Female  Organs  of  Gen- 
eration-. We  propose,  therefore,  here 
to  deal  more  with  general  principles,  and 
to  apply  them  to  such  subjects  as  are  not 
included  in  the  above  headings. 

Now  all  deformities,  whether  remedi- 
able or  irremediable  by  surgical  operation, 
may  be  classed  under  two  heads :  the 
congenital,  and  the  non-congenital ;  and 
this  distinction  must  be  borne  in  mind  in 
most  of  the  cases  we  are  called  upon  to 
treat.  A  congenital  deformity  implies  an 
arrest  of  development,  possibly  a  congen- 
ital deficiency  of  parts,  or  a  relation  such 
as  should  exist  naturally  only  in  foetal 
life.  In  non-congenital  or  acquired  de- 
formity, parts  already  formed  and  nor- 
mally proportioned  have  been  injured  or 
destroyed.  There  are  but  few  exceptions 
to  this  rule.  The  treatment  of  the  former 
is  in  severe  cases  more  unsatisfactory  than 
that  of  the  latter.  For  instance,  a  sim- 
ple congenital  fissure  of  the  lip,  consti- 
tuting hare-lip,  may  be  united  in  the 
usual  way ;  but  there  is  mostly  some  abnor- 
mal marking  on  the  integument,  which 
ever  afterwards  indicates  the  operation 
which  has  been  performed.  Moreover, 
the  fissure  may  extend  into  the  hard  and 

1  Op.  cit.,  p.  3. 


soft  palates,  or  the  irregularity  of  develop- 
ment may  influence  the  position  of  the 
incisor  teeth.  The  case  is  obviously  more 
complicated  than  one  of  simple  division 
of  the  upper  lip  by  accident  or  surgical 
operation  ;  and  the  surgeon  should  bear 
this  point  in  mind  ;  for  although,  as  re- 
gards the  mouth,  the  statement  is  obvi- 
ous enough,  there  are  other  situations 
where  want  of  attention  to  the  law  of 
foetal  relations  may  be  followed  by  serious 
consequences.  When  the  bladder  is  open 
in  front  from  congenital  defect  (extrover- 
sio  vesicae),  the  fissure  in  the  organ  and 
in  the  abdominal  parietes  is  not  the  only 
defect.  Bladder,  prostate  gland,  and  pe- 
ritoneum, rectum  and  pelvic  bones,  retain 
very  much  of  those  relations  which  ex- 
isted at  the  moment  when  the  bladder 
failed  to  close.  In  other  words,  from  that 
moment  parts  grew  in  size,  but  ceased  to 
be  developed  to  the  normal  bearings  of 
the  adult.  Should  the  surgeon  in  such  a 
case  endeavor  to  establish  a  recto-vesical 
fistula  (as  has  been  several  times  attempt- 
ed), by  passing  a  trocar  from  the  rectum 
into  the  bladder  in  order  to  divert  the 
stream  of  urine,  he  will  make  the  dis- 
covery that  there  is  rarely  any  safe  spot 
which  the  instrument  may  traverse  :  the 
prostate  gland  is  small ;  the  peritoneum 
conies  down  to  its  very  border,  as  it  would 
in  the  young  infant ;  the  bladder  is  more 
of  an  abdominal  than  a  pelvic  viscus. 
Hence  fatal  peritonitis  ensues  before  the 
surgeon  has  had  time  to  establish  those 
conditions  which  he  trusted  would  enable 
him  to  close,  by  a  plastic  operation,  the 
abdominal  fissure  through  which  the 
urine  escaped. 

The  powers  of  repair  and  of  reproduc- 
tion in  man,  upon  which  depend  the  suc- 
cess of  all  plastic  operations,  are  very 
much  more  limited  than  in  the  lower 
animals.  We  need  not  here  dwell  upon 
the  well-known  instances  of  the  re-forma- 
tiOn  of  the  lost  leg  to  the  salamander,  or 
the  lost  claw  to  the  crab,  but  may  remark 
that  in  man  the  hair,  the  nails,  the  epi- 
dermis, and  epithelium  seem  alone  to 
possess  the  power  of  complete  regenera- 
tion. It  is  doubtful  if,  under  any  circum- 
stances, tissues  of  even  the  lowest  organi- 
zation and  of  the  lowest  chemical  charac- 
ters, such  as  the  cellular  and  tendinous, 
become  replaced  completely,  when  once 
removed,  with  all  the  characters  they  had 
before.  In  1858  I  had  the  opportunity  of 
examining  two  Achilles  tendons,  which 
had  been  subcutaneously  divided  at  pe- 
riods of  two  and  three  months  previous 
to  the  death  of  the  patient ;'  and  it  was 
there  seen,  after  making  a  longitudinal 
incision,  that  the  divided  ends  of  the 
normal  tendo  Achillis,  two  inches  apart, 

1  Medical  Times  and  Gazette,  Jan.  9,  1858. 
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were  united  by  a  light  gray  semi-trans- 
parent structure,  quite  different  from  nat- 
ural tendon,  and  readily  distinguishable 
to  its  very  boundary. 

Whatever  the  microscope  may  reveal, 
the  fact  is  undoubted,  that  when  the  en- 
tire thickness  of  the  skin  has  been  de- 
stroyed, the  tissue  which  replaces  it 
never  exhibits  the  same  characters  or 
perfection  as  before.  A  superficial  layer 
of  skin  may  be  disorganized,  when  repair 
goes  on  by  granulation,  and  no  trace  of 
the  injury  after  a  time  is  perceptible. 
But  the  case  is  otherwise  when  the  whole 
thickness  of  the  skin  has  perished.  The 
smooth  white  cicatrix  retains  its  own 
characteristics,  and  contracts  for  months 
and  even  years,  gradually  drawing  closer 
around  its  decreasing  circumference  the 
surrounding  integument,  and  acting, 
though  slowly  and  gently,  -  yet  with  a 
force  that  no  tissue,  however  hard,  can 
resist,  distorting  the  features,  and  exer- 
cising an  influence  on  the  shape  o£,the 
growing  bone  and  on  the  direction  ot  the 
teeth.  Let  no  surgeon,  who  hopes  to  re- 
move a  deformity,  ever  trust  to  the  per- 
sistence of  a  large  cicatrix  ;  let  him  like- 
wise remember  that  every  incision  which 
he  makes  involves  the  formation  of  this 
newly  effused  and  readily  contracting 
uniting  medium  ;  and  he  may  perhaps  be 
more  wary  than  he  has  hitherto  been  in 
attempting  the  removal  of  contractions  by 
operation. 

In  plastic  surgery  the  operator  avails 
himself  of  the  true  skin,  with  the  subcu- 
taneous areolar  and  fatty  tissues  ;  some- 
times likewise  of  the  mucous  membrane. 
Fritze  justly  remarks  that  the  transplan- 
tation and  union  of  bone-fragments,  as 
well  as  of  teeth  and  hair,  is  very  problem- 
atical. Walther1  speaks  of  the  reunion 
of  a  piece  of  trephined  bone  ;  Weisemann,2 
of  the  adhesion  of  teeth  ;  Dieffenbach,  of 
the  transplantation  of  hair.  Hunter's 
experiments  upon  this  subject  are  also 
well  known.  They  are  all,  however,  of 
more  physiological  interest  than  practical 
utility. 

"  We  have  to  deal  in  plastic  operations 
with  the  integument  only,"  says  Fritze  f 
"and  can  as  little  make  a  new  nose  out 
of  a  fowl's  breast,  as  cut  out  and  form  a 
similar  organ  out  of  the  thick  muscular 
flesh  of  the  arm."  The  flap  for  trans- 
plantation should  be  taken  from  the  indi- 
vidual on  whom  the  deformity  is  to  be 
rectified.     Thus,  if  a  new  nose  is  to  be 

1  Th.  v.  Walther,  Wiedereinheilung  der 
bei  der  Trepanation  ausgebohren  Knoelien- 
scheibe. 

2  J.  H.  Weisemann,  Do  Coalitu  partinm  a 
reliquo  corpore  prorsus  disjunctaruni,  Lip- 
siae,  1824. 

3  Op.  cit.,  p.  5. 


formed,  the  skin  should  be  taken  either 
from  the  immediate  proximity  of  the 
damaged  organ,  as  the  forehead  or  cheeks, 
or  else  from  a  part  which  can  be  readily 
approximated,  such  as  the  forearm. 
Btinger  relates  a  case  of  partial  success 
in  the  formation  of  a  new  nose  on  a  lady 
by  a  piece  of  integument  completely  cut 
away  from  the  thigh :'  and  Hoffacher, 
who  was  officially  appointed  to  attend  at 
the  duels  frequent  among  the  students  at 
Heidelberg,  mentions  some  remarkable 
instances,  which  are  attested  by  Chelius 
and  Velpeau,  of  the  reunion  of  parts  com- 
pletely sliced  off  by  sword-cuts,"  e.  g.,  por- 
tions of  the  nose,  lips,  or  chin.  But  no 
such  license  can  be  allowed  in  plastic  sur- 
gery ;  the  flap  must  retain  its  connection 
to  the  adjacent  living  structure  by  a  pedi- 
cle, which  is  to  be  severed  only  after  com- 
plete union  and  cicatrization  of  the  raw 
surfaces.  The  idea  of  taking  the  flap  of 
integument  from  another  individual,  and 
binding  the  two  persons  together  until 
union  shall  have  taken  place,  is  prepos- 
terous to  English  notions ;  although 
stated  to  have  been  entertained  and  prac- 
tised in  eastern  countries,  where  plastic 
surgery  has  been  known  from  time  imme- 
morial. 

The  flap  of  integument,  separated  from 
its  connections  by  the  knife,  and  hanging 
only  by  the  pedicle,  becomes  at  first 
blanched  and  white  from  loss  of  blood, 
and  also  somewhat  shriveled  or  shrunken. 
After  the  hemorrhage  has  ceased,  it  may 
acquire  a  marbled  aspect  from  irregular 
accumulation  and  stasis  of  the  blood  ;  and 
the  temperature  perceptibly  falls.  Soon, 
however,  the  redness  and  warmth  return 
to  it  in  its  new  situation,  and  hemorrhage 
may  commence  from  its  under  surface 
afresh.  Thus  it  continues  for  some  hours, 
the  flap  sometimes  paler,  sometimes  red- 
der, as  the  vitality  loses  or  acquires  power, 
until  ultimately,  Avhen  circumstances  are 
favorable,  the  latter  condition  prevails, 
and  even  puffiness  and  swelling  may 
supervene  before  the  parts  regain  their 
normal  aspect. 

Now,  inasmuch  as  the  success  of  all 
these  operations  depends  upon  delicacy  of 
manipulation  and  extreme  accuracy  in 
detaii,  let  me  warn  the  student  that  there 
is  no  more  frequent  source  of  failure  than 
the  presence  and  persistence  of  a  clot  of 
blood,  whether  primarily  or  secondarily 
effused,  under  the  flap.  Hemorrhage  is 
an  evil  in  all  stages  of  plastic  surgery ; 
and  therefore  the  surgeon  is  accustomed 
to  wait  before  attaching  the  bleeding  flap 
to  its  new  connection,  well  knowing  that 


1  Biinger,  Gelungener  Fall  einer  Nasen- 
bildung  ans  einem  vbllig  getremiter  Ilaut- 
stiicke  ans  dem  Beine.  See  Griife  and  Wai- 
ting's Journal,  Bd.  iv.,  p.  5o'9. 


PRINCIPLES. 


621 


no  time  is  more  favorable  for  the  effusion 
of  plastic  material  than  when  the  parts 
are  dry  and  even  somewhat  glazed.  He 
likewise  keeps  the  patient  moderately 
cool,  maintaining  the  natural  heat  of  the 
body  on  the  one  hand,  and  avoiding  all 
causes  likely  to  produce  excess  of  action 
on  the  other ;  for  should  bleeding  recur, 
the  wound  may  need  to  be  reopened. 

Among  the  accidents  which  befall  the 
transplanted  flap  is  one  to  which  particu- 
lar attention  has  been  directed  by  Mr. 
Skey.1  "It  will  occasionally  happen," 
he  observes,  "after  some  days  from  that 
of  the  operation,  that  the  new  structure 
begins  to  lessen  in  size,  and  continues  to 
diminish,  till  it  becomes  almost  absorbed. 
My  experience  in  nose-making,  though  not 
small,  is  not  sufficiently  great  to  enable 
me  to  explain  this  fact ;  whether  owing 
to  the  small  size  of  the  stalk,  or  to  the 
want  of  general  activity  in  the  circula- 
tion— but  such  is  the  case."  That  the 
shrinking  of  the  flap  is  rather  due  to  the 
latter  than  to  the  former  cause,  was  illus- 
trated by  a  case  under  my  own  care  in  St. 
Bartholomew's  Hospital.  In  1859,  a  boy 
was  admitted  suffering  from  disease  of  the 
knee  and  symptoms  of  early  tubercular 
deposit  in  the  lungs.  I  amputated  the 
limb  according  to  the  method  proposed 
by  Mr.  Teale ;  that  is  to  say,  Iry  making 
a  long  rectangular  anterior  flap  of  integu- 
ment, and  bringing  it  under  the  stump 
to  unite  with  a  short  flap  at  the  posterior 
aspect  of  the  limb.  The  case  terminated 
favorably  ;  but  with  the  cicatrization  of 
the  wound,  the  anterior  flap  shrunk  so 
considerably,  that  it  but  little  exceeded 
in  size  the  smaller  posterior  one  to  which 
it  had  been  united.  The  limb  had  the 
aspect  of  having  undergone  the  usual  flap 
operation. 

G-angrene  appears  about  the.  third  or 
fourth  day.  If  the  flap  retains  its  vitality 
beyond  this  time,  union  generally  pro- 
ceeds without  interruption.  The  parts 
assume  a  grayish  color  when  mortified, 
look  soft  and  pulpy,  and  the  cuticle 
loosens;  or  the  flap  may  become  dry, 
shrivelled,  and  withered.  But  even  un- 
der these  circumstances  let  not  the  sur- 
geon remove  it ;  he  should  rather  cover 
it  with  cotton-wool  or  a  soft  bread-and- 
water  poultice,  or  with  water-dressing, 
i.  e.,  wetted  lint  covered  with  oiled  silk 
or  gutta-percha  ;  for  he  cannot  tell  either 
how  far  or  how  deep  the  loss  of  vitality 
may  extend.  The  edges  of  the  wound 
alone  may  die  ;  or  the  superficial  parts 
may  be  thrown  off.  If  even  the  smallest 
portion  of  skin  remain  in  its  new  situa- 
tion, it  will  afford  the  patient  partial  re- 
lief, or  serve  as  a  groundwork  materially 

1  Skey,  Operative  Surgery,  2d.  edit.,  p.  524. 


to  facilitate  any  future  proceedings.  I 
will  add  only  this  advice  :  if  the  wound 
happen  to  be  going  on  unsatisfactorily, 
the  surgeon  should  cover  it  up,  and  ab- 
stain from  frequent  examinations.  He 
will  see  in  a  few  days,  without  repeated 
inspection,  how  much  nature  has  been 
enabled  to  effect. 

It  is  unnecessary  to  speak  of  the  many 
inconveniences  attending  an  attack  of 
erysipelas  after  the  operation,  inasmuch 
as  this  disease  has  been  described  else- 
where. Every  proper  precaution  should 
be  taken  to  prevent  such  an  accident : 
the  room  should  be  clean  and  airy ;  the 
dressings  light,  and  easily  though  not 
often  changed.  The  general  condition 
of  the  patient  should  be  such  as  to  render 
unnecessary  purgative  or  other  disturbing 
medicines  ;  he  should  take  such  nourish- 
ment as  his  circumstances  best  admit. 
By  preserving  the  standard  of  health  as 
near  as  possible  to  its  normal  state,  we 
put  the  patient  in  the  best  condition  to 
resist  injurious  morbid  influences. 

The  object  of  the  surgeon  in  all  cases  is 
to  obtain  union  by  first  intention.  The 
surfaces  which  we  wish  to  unite  should  be 
held  accurately  together,  with  the  smallest 
amount  of  irritation,  until  a  layer  of 
plastic  lymph  is  exuded  ;  an  event  which 
takes  place  at  any  time  between  twenty- 
four  hours  and  three  days. 

The  flap  of  integument  having  been 
cut  to  the  proper  size,  cleaned  of  extrav- 
asated  blood,  and  fashioned  to  its  new 
situation,  we  proceed  to  inquire  into  the 
best  method  of  holding  it  there  until  na- 
ture has  accomplished  her  part.  Although 
the  employment  of  metallic  sutures  is 
not  a  modern  discovery,  yet  too  much 
credit  cannot  be  given  to  Dr.  Marion 
Sims  for  his  energetic  advocacy  of  their 
use,  and  for  the  earnestness  with  which 
he  has  worked  out  their  practical  applica- 
tion. Indeed  they  may  be  said  to  have 
fallen  into  disuse  until  the  publication  of 
his  anniversary  discourse  before  the  New 
York  Academy  of  Medicine. '  Few  sur- 
geons will  fail  to  endorse  his  opinion, 
that  "  in  plastic  surgery  it  is  the  greatest 
desideratum."  "In  May,  1850,"  he  ob- 
serves,2 "  a  gentleman  had  the  misfortune 
to  lose  a  good  part  of  the  left  aia  nasi.  In 
the  operation  eight  interrupted  silver  su- 
tures were  used.  They  were  removed  on 
the  seventh  day  :  union  was  perfect,  and 
he  soon  went  home,  with  some  slight 
tumefaction  of  the  parts,  which  gradu- 


1  Silver  siitures  in  Surgery  ;  the  anniver- 
sary discourse  before  the  New  York  Academy 
of  Medicine,  delivered  on  November  18, 1857, 
by  J.  Marion  Sims,  M.  D.,  Surgeon  to  the 
Women's  Hospital :  New  York,  1858. 

2  Op.  cit.,  p.  32. 
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ally  subsided.  In  the  course  of  a  fort- 
night he  returned,  saying  that  in  wiping 
the  perspiration  from  his  face,  he  discov- 
ered some  pricking  substance  at  the  seat 
of  the  operation,  which  he  supposed  to 
be  a  bit  of  wire.  He  was  right ;  the  wire 
was  there,  but  easier  felt  than  seen.  It 
was  removed,  and  found  to  be  half  an 
inch  long ;  it  had  remained  there  four 
weeks,  producing  no  sense  of  soreness, 
and  no  inflammation  or  suppuration,  as  a 
silk  ligature  would  have  done;  thus  es- 
tablishing the  great  and  important  prin- 
ciple that  silver  was  as  innocuous  as  lead, 
and,  like  it,  might  become  sacculated, 
producing  no  irritant  or  poisonous  effect 
whatever."  In  1852,  a  little  boy,  some 
eight  years  old,  received  a  blow  on  the 
upper  lip,  near  the  left  commissure,  cut- 
ting it  through  for  three-quarters  of  an 
inch.  Three  interrupted  silver  sutures 
were  applied,  and  no  other  dressing.  Dr. 
Sims  saw  no  more  of  him  till  the  ninth 
day:  "union  was  perfect,  the  wire^. re- 
maining precisely  as  he  had  placed  them. 
Their  removal  was  like  that  of  a  delicate 
ear-ring  from  the  ear  long  used  to  wear 
it."  In  1853  the  same  surgeon  per- 
formed a  serious  operation  on  a  gentle- 
man suffering  from  cancer  of  the  lip.  The 
patient  went  home  (some  80  or  100  miles) 
immediately  after  the  operation,  and  re- 
turned to  Dr.  Sims  in  a  week.  The  cut 
surfaces  of  a  Y-shaped  incision  had  been 
united  by  four  interrupted  silver  sutures  : 
union  was  perfect  throughout,  the  wires 
having  produced  no  inflammatory  effect 
whatever. 

The  method  of  introducing  the  wire 
sutures  will  be  hereafter  described  ;l  the 
time  of  their  removal  must  be  left  to  the 
discretion  of  the  surgeon  ;  probably  the 
mean  time  would  be  about  a  fortnight. 

The  shotted  suture  is  no  modern  inven- 
tion. Two  or  more  pieces  of  silver  wire 
are  passed  across  any  deep  wound,  at 
equal  distances  from  each  other,  by  means 
of  a  slightly  curved  needle.  The  two  ex- 
tremities of  each  wire  are  passed  through 
a  small  hole  drilled  in  a  bar  of  plated 
metal,  the  length  of  which  should  exceed 
that  of  the  wound.  The  wires  are  first 
fixed  beyond  the  bar,  on  one  side  of  the 
wound,  by  means  of  perforated  shot, 
about  two  of  which  may  be  strung  on 
each  wire,  and  compressed  by  means  of  a 
pair  of  pliers.  The  opposite  end  of  each 
wire  being  now  strung  with  perforated 
shot,  the  wound  is  drawn  together,  the 
shot  pushed  up  to  the  bar  and  compressed, 
as  on  the  other  side.  The  superfluous 
wire  may  be  cut  off  with  the  cutting- 
pliers. 

1  See  Minor  Surgery.  All  the  common 
forms  of  suture  will  be  found  described  in 
that  essay. 


HMnop laslic  Operation. 

Tagliaeozzi's  operation  for  making  a 
new  nose  was  as  follows :  After  proper 
preliminary  measures  regarding  the  gen- 
eral health,  the  patient  was  made  to  sit 
during  the  operation,  supported  by  an  as- 
sistant ;  the  operator  stood  in  front.  The 
piece  of  skin  to  be  transplanted  was 
taken  from  the  left  upper  arm,  over  the 
biceps  muscle.  The  surgeon  raised  the 
skin  by  means  of  a  pair  of  broad-bladed 
forceps,  of  somewhat  peculiar  shape  ;l 
and  when  he  had  satisfied  himself  that  he 
seized  a  piece  of  sufficient  size,  he  closed 
the  blades,  and  fixed  the  handles  by  means 
of  a  simple  clasp.  He  then  passed  a 
double-edged  knife .  through  a  horizontal 
fissure  in  the  broad  blades  of  the  forceps 
and  through  the  skin,  thus  separating  the 
latter  from  the  subjacent  muscular  tissue, 
but  leaving  it  attached  by  a  pedicle,  both 
towards  the  shoulder  and  the  forearm.  A 
piece  of  lint  soaked  in  oil  or  simple  cerate 
was  inserted  under  the  flap,  to  prevent 
union  from  taking  place  ;  and  it  was  re- 
tained in  its  position  under  the  skin  till 
the  fourth  day,  when  the  dressing  was 
changed,  and  renewed  daily  until  suppu- 
ration was  established.  If  the  flap  had 
then  begun  to  thicken  and  the  edges  to 
become  incrusted,  it  was  cut  free  at  its 
upper  end,  presenting  a  line  with  the 
convexity  directed  upwai-ds.  It  was  then 
most  carefully  dressed  and  attended  to, 
until  the  under  surface  had  become  cica- 
trized as  far  as  possible.  Remaining  at- 
tached by  one  extremity  to  the  arm,  it 
underwent  a  process  of  thickening,  con- 
traction, and  wrinkling,  accompanied 
with  the  growth  of  hair,  which  Taglia- 
cozzi  fancifully  compared  to  different 
stages  of  growth.  About  the  fourteenth 
day  after  the  second  operation,  it  was 
considered  to  be  in  a  state  of  maturity. 
The  patient  was  purged,  cleanhy  shaved, 
and  supplied  with  a  leather  jacket,  which 
was  to  serve  as  a  support  to  the  arm  when 
raised  to  the  face.  The  jacket,  or  jerkin, 
consisted  of  a  cap  and  of  a  breast-piece. 
The  edges  of  the  flap  and  of  the  nasal 
aperture  were  then  pared,  and  the  two 
parts  were  prepared  for  union  by  sutures. 

The  arm  rested  in  a  semiflexed  position, 
on  a  cushion,  while  the  ligatures  were 
being  inserted  and  tied ;  it  was  retained 
in  that  position  by  a  leathern  apparatus, 
the  different  parts  of  which  were  attached 
to  the  cap  and  breast  piece  by  bands  and 
straps  [fig.  861].  The  patient  was  kept  in 
bed,  under  a  strictly  antiphlogistic  treat- 
ment. The  ligatures  were  taken  out  on 
the  third  to  the  fifth  day  ;  but  the  flap  was 
left  resting  upon  some  lint  or  rag  covered 

1  See  Fritze,  op.  oit.,  plate  ii.,  fig,  1. 
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with  albuminous  material  until  the  twen- 
tieth day.  The  surgeon  then  loosened 
part  of  the  arm-straps,  severed  the  re- 
maining attachment  of  the   flap   to   the 

[Fig.  864. 


Diagram  of  Tagliacozzian  method.] 

arm,  and  covered  the  wound  with  proper 
dressings.  If  the  septum  nasi  was  defi- 
cient, a  piece  was  taken  from  the  upper 
lip  by  a  subsequent  operation. 

According  to  the  spirit  of  the  age  in 
which  he  lived,  Tagliacozzi  invested  the 
stages  of  the  operation,  the  instruments 
and  apparatus,  with  unnecessary  names  ; 
he  is  likewise  tediously  minute  in  his  de- 
scription, of  which  the  above  is  a  very 
brief  outline.  But  he  has  a  fair  claim  to 
the  renown  which  has  attached  itself  to 
his  name,  for  the  boldness  with  which  he 
instituted  his  proceedings,  and  the  care 
with  which  he  followed  his  cases  to  their 
completion.  Many  have  attempted  to 
adapt  the  different  stages  of  Tagliacozzi's 
operations  to  the  ideas  of  modern  surgery ; 
but  I  think  we  may  affirm,  that  the  prac- 
tice of  taking  the  integument  from  the 
arm  is  exploded,  and  that  in  all  cases  the 
surgeon  now  prefers  to  avail  himself  of 
the  parts  adjacent  to  the  nose,  namely 
the  forehead  or  cheeks. 

[The  proposition  has  lately  been  made, 
but  I  do  not  know  whether  it  has  been 
practically  attempted,  to  construct  a  new 
nose  by  attaching  pai-t  of  one  of  the  fingers 
to  the  face,  the  idea  being  that  the  pre- 
sence of  a  solid  bony  basis  would  prevent 
one  cause  of  failure,  viz.,  the  sinking  in 
of  the  transplanted  substance  into  a 
shapeless  knob,  only  a  degree  less  hideous 


than  the  original  deformity.  In  all  but 
some  minor  details,  the  procedure  would 
closely  resemble  the  old  method  of  Tag- 
liacozzi.— P.] 

Among  those  who  have  performed  the 
rhinoplastic  operation  with  skill  and  suc- 
cess, Mr.  Skey  holds  a  prominent  position. 
The  disease  to  which  the  destruction  of 
the  nose  may  be  usually  assigned  is  lupus, 
which  having  involved  the  cartilaginous 
structure,  leaves  the  bone  untouched. 
"If  the  bones  be  entire,"  he  says,  "the 
operation  is  more  likely  to  be  a  successful 
one.  If  the  bones  be  destroyed,  the  con- 
dition of  the  patient  precludes  the  resort 
to  the  best  operation,  and  the  result  is  far 
less  promising,  from  the  loss  of  the  arch 
on  which  the  superstructure  is  laid."1 

Before  proceeding  to  the  operation,  the 
surgeon  should  take  the  dimensions  of  the 
required  organ  in  card,  paper,  or  gutta- 
percha. The  new  material  is  taken  from 
the  forehead,  and  connected  to  the  root  of 
the  nasal  bones  by  a  narrow  stalk-like  pro- 
cess. "When  the  flap  of  the  integument  is 
insulated,  this  stalk  is  twisted,  so  as  to 
enable  the  part  to  be  brought  down  verti- 
cally. The  integument,  continues  Mr. 
Skey,  should  be  removed  longitudinally 
from  either  half  of  the  forehead,  running 
outwards  towards  the  temple,  in  order  to 
render  the  twist  as  inconsiderable  as  pos- 
sible ;  and  when  the  admeasurement  is 
complete,  at  least  a  quarter  of  an  inch  on 
all  sides  should  be  allowed  for  the  contrac- 
tion of  the  skin  ;*  in  fact,  the  flap  can 
hardly  be  made  too  large,  and  it  is  sur- 
prising how  slight  a  stalk  is  requisite  to 
carry  on  the  circulation.  When  the  card 
has  been  fitted  over  the  meatus,  it  should 
be  laid  out  on  the  forehead,  and  all  its  di- 
mensions extended  and  marked  in  ink. 
The  part  that  is  to  represent  the  columna 
should  be  very  broad,  probably  more  than 
half  an  inch.  Mr.  Skey  puts  the  patient 
in  the  horizontal  posture.  He  commences 
by  paring  the  margin  around  the  nose 
pretty  freely,  in  order  that  the  exposed 
edge  should  be  sufficiently  large  to  receive 
the  corresponding  margin  of  the  new  in- 
tegument ;  and  the  skin  on  the  lower  sur- 
face of  the  ossa  nasi  should  be  entirely 
removed  by  the  knife.  When  this  stage 
of  the  operation  is  completed,  a  deep  in- 
cision should  be  made  along  the  inked 
line  on  the  forehead,  slowly  and  cau- 
tiously, for  one  slip  of  the  knife  may  ren- 
der the  whole  operation  nugatory.  The 
lower  edge  of  the  incision  will  pass  across 
the  fibres  of  the  corrugator  supercilii, 
which  muscle  may  be-  detached  with  the 
integument.  If  the  knife  be  so  held  as 
to  slope  a  little  inwards,  it  will  give  an 
acute  angle  to  the  cutaneous  surface  of 
the  flap,  by  means  of  which  the  two  sur- 

1  Skey,  Operative  Surgery,  2d  edit.,  p.  521. 
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faces  may  be  adjusted  with  more  precis- 
ion as  regards  the  continuity  of  surface. 
When  the  flap  is  detached  in  every  part 
except  at  the  stalk,  which  of  course  is 
most  carefully  preserved  from  injury,  the 
wound  should  be  left  to  bleed,  and  no  at- 
tempt made  to  adapt  the  surface  until  the 
bleeding  h;is  entirely  ceased.  Before  leav- 
ing the  flap,  it  is  better  to  scoop  out  a 
little  of  the  substance  along  the  central 
line  of  the  colunma,  in  order  that,  by 
being  hereafter  compressed,  it  may  fold 
together  and  resemble  as  much  as  possi- 
ble the  original  structure.  When  brought 
down,  the  colunma  should  be  first  united 
to  the  raw  surface  made  for  its  reception. 
There  is  some  difficulty  in  applying  the 
suture  in  this  situation,  from  the  density  of 
the  structure  forming  the  base  of  the  nose. 
For  this  purpose,  a  much-curved  needle 
must  be  employed,  which  should  embrace 
a  considerable  piece  of  the  cartilage.  It 
may  be  advisable  to  employ  two  sutures 
instead  of  one.  The  sides  are  then  first 
united  by  about  three  good-sized  sutfrfes, 
and  the  intervals  adjusted  as  exactly  as 
possible  by  the  aid  of  six,  eight,  or  ten  of 
the  finest  sutures  that  can  be  employed 
(fine  silver-wire  sutures  are  now  used). 
The  nostrils  should  be  elevated  by  means- 
of  pieces  of  cork  and  cotton-wool,  and 
generally  pressure  of  moderate  force  made 
laterally  by  the  same  material  and  a  band- 
age, care  being  taken  to  prevent  all  pres- 
sure on  the  dorsum.  The  wound  on  the 
forehead  should  be  drawn  together  with 
good  plaster.  At  the  expiration  of  about 
a  month,  or  as  soon  as  the  new  parts  have 
firmly  united,  the  lump,  always  caused  by 
the  twisting  of  the  stalk,  should  be  pared 
away,  and  the  knife  applied  to  remedy 
any  positive  deformity  in  the  line  of  the 
cicatrix. 

This  operation  of  bringing  the  flap 
from  the  forehead  is  designated  the  In- 
dian operation,  and  was  first  introduced 
into  Europe  by  Mr.  Carpue,  in  1814,  who 
improved  upon  the  original  operation  by 
adding  a  septum  nasi,  and  by  the  employ- 
ment of  sutures.  He  was  soon  folloAved 
in  Germany  by  Grafe,  by  Dieffenbach,  and 
by  others  ;  and  the  results  have  been  suc- 
cessful. At  the  end  of  three  or  four  days 
the  flap  will  be  found  tumid,  warm,  and 
sensitive,  but  pale  ;  and  at 'this  time,  Mr. 
Erichsen  recommends  that  the  plug  in 
the  nose  be  changed,  lest  it  be  rendered 
offensive  by  the  discharges.  He  rightly, 
however,  adds,  "  that  its  withdrawal,  and 
the  substitution  of  another,  must  be  done 
with  the  greatest  gentleness,  the  surgeon 
bearing  in  mind  that  any  undue  pressure 
or  traction  may  destroy  adhesions,  and 
prove  fatal  to  the  vitality  of  the  flap." 

Some  surgeons  make  the  columna  nasi 
in  the  operation  from  the  upper  lip,  as  in 
the  method  proposed  and  adopted  by  Tag- 


liacozzi.  In  cases  where  there  has  been 
great  destruction  of  the  bones,  or  where, 
as  after  syphilitic  disease,  the  nose  be- 
comes completely  depressed,  Larrey  and 


Rhinoplasty.     From  a  ease  operated  en  by  Sir 
William  Fergusson.] 

Dieffenbach  have  revived  the  operation 
of  Celsus,  and  have  taken  the  integu- 
ment from  the  cheeks.  "A  young  girl 
had  lost  the  proper  bones  of  the  nose,  the 


New  nose  the  day  after  operation.] 

vomer,  the  greater  part  of  the  nasal  apo- 
physis, the  malar  bones,  and  the  lamella? 
of  the  ethmoid.  The  integuments  were 
folded  into  the  nasal  fossa1,  and  presented 
the  general  aspect  of  a  countenance 
sunken  b}'  death.  Dieffenbach  made 
along  the  sides  of  the  depressed  nose,  in 
its  whole  length,  two  incisions  penetrat- 
ing to  the  bone.  There  resulted  a  band  of 
skin,  isolated,  and  adhering  only  at  the 
upper  and  lower  ends  ;  it  was  broader  in 
the  latter  than  the  former  :  a  vertical  in- 
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cision  along  the  middle  line  divided  this 
portion  of  skin  into  two.  The  lateral  in- 
cisions were  continued  inferiorly  by  two 
semilunar  incisions,  which  separated  the 
alse  nasi  from  their  external  connections. 
lie  dissected  these  two  flaps  from  below 
upwards,  separating  them  completely  from 
the  nasal  cavities  into  which  they  had 
been  folded.  He  then  separated,  for  some 
distance,  the  thick  substance  of  the  cbeek. 
Having  completed  these  steps,  he  united 
by  six  sutures  the  edges  of  the  median  in- 
cision, and  brought  into  contact  the  edges 
of  the  lateral  incisions  by  eight  sutures. 
The  nose  then  seemed  to  regain  some  of 
its  natural  prominence  and  form,  tbe  nos- 
trils being  kept  distended  by  pieces  of  lint 
soaked  in  oil.  As  tbe  last  stage  of  the  op- 
eration, he  approximated  the  separated 
and  dissected  cheeks,  under  the  nose,  by 
passing  through  their  substance  a  long 
needle."1  We  mention  this  operation, 
not  in  terms  of  commendation,  but  rather 
to  show  what  has  been  attempted  and 
done  with  some  share  of  success.  We 
must,  however,  warn  the  young  surgeon 
that,  in  these  operations  de  convenance,  the 
sources  of  mishap  are  numerous,  and  dis- 
appointments will  occur  in  spite  of  the 
endless  variety  of  modifications  adopted 
by  different  surgeons.  Mr.  Skey  gives  a 
good  piece  of  advice  when  he  says,  "  let 
it  be  the  patient  who  urges  the  opera- 
tion." The  operator  will  be  thus  re- 
leased of  some  share  of  responsibility. 
"In  one  of  Mr.  Liston's  early  cases,  the 
new  nose  sloughed  under  an  attack  of  in- 
flammation ;  in  another,  hemorrhage  oc- 
curred under  the  flap,  on  the  ninth  day, 
to  the  extent  of  more  than  a  pint  of  blood. 
Lastly,  the  operation  is  not  without  its 
dangers  :  Dieffenbach  lost  two  patients 
out  of  six  on  whom  he  operated  in  Paris, 
their  constitutions  being  probably  in  an 
unfavorable  state."2 

In  the  construction  of  a  new  ala  nasi, 
the  surgeon  takes  the  integument  from 
the  cheek.  He  must  trust  to  his  skill, 
and  the  circumstances  of  the  case,  to 
euide  his  incision. 


Cheiloplastic   Operations.      Operations  for 
Defects  of  the  Lips. 

Hare-lip. — The  well-known  deformity 
called  hare-lip  is  a  congenital  fissure  of 
the  upper  lip.  I  never  met  with  a  case 
in  which  the  under  lip  was  similarly  af- 
fected ;  but  a  few  such  cases  are  on  record. 
The  fissure  may  be  single,  generally  a 
quarter  or  a  third  of  an  inch  from  the 
mesial    line — more    often,   according    to 


1  Malgaigne,  Med.  operat.,  1843,  p.  421. 

2  Ericlisen,  Science  and  Art  of  Surgery,  p. 
670. 


Malgaigne,  to  the  left  than  to  the  right — 
and  presenting  at  the  lower  angle  a 
rounded  and  cicatrized  appearance,  which 
must  be  removed  at  the  time  of  opera- 
tion. Or  it  may  be  double,  in  which  case 
there  are  two  fissures,  separated  by  a  me- 
dian flap.  The  deformity  may  be  com- 
plicated with  fissure  of  the  bony  or  of  the 
soft  palate  ;  the  fissures  in  the  former 
may  be  double.  There  may  be  fissures 
of  the  soft  palate  without  any  correspond- 
ing cleft  in  the  lip. 

The  piece  of  bone  behind  the  median 
flap  in  double  hare-lip  and  double  fissure 
of  the  palate  is  said  to  be  the  homotype 
of  the  premaxillary  bone  in  the  lower 
vertebrata,  and  it  generally  contains  the 
two  front  incisor  teeth.  Its  size  and 
the  amount  of  projection  vary  consider- 
ably, but  it  is  always  a  source  of  opera- 
tive complication. 

We  do  not  propose  to  enter  into  the 
subject  of  arrest  of  development  to  which 
this  deformity  is  due,  but  remind  the 
reader  of  the  statement  already  made, 
that  in  very  many  cases  there  are  other 
congenital  deficiencies  coexistent.  Among 
these  rank  foremost  the  teeth,  which  are 
often  a  source  of  subsequent  trouble.  I 
had  under  my  care  an  infant  with  fissure 
of  both  hard  and  soft  palate,  double  club- 
feet, with  deficiency  of  the  extensor  mus- 
cles, and  want  of  muscular  power  in  both 
hands.  It  is  obvious  that  in  such  cases 
surgical  interference  should  be  postponed. 

The  treatment  of  hare-lip  is  of  very 
ancient  date.  We  propose  to  confine  the 
following  remarks  to  the  best  mode  of 
rectifying  it  as  at  present  practised.  The 
operation  should  be  performed  as  early 
as  possible,  certainly  before  dentition  has 
commenced.  The  closure  of  the  fissure  not 
only  gives  to  the  child  the  facility  of  suck- 
ing even  immediately  after  the  operation, 
but  leads  also  to  greater  regularity  in  the 
development  of  the  teeth.  Delmas  ope- 
rated two  hours  after  birth  !  Mr.  Law- 
rence has  often  operated  between  the 
third  and  fourth  week.  I  have  frequently 
done  the  same.  Sir  W.  Fergusson  re- 
commends about  the  sixth  week,  which 
Mr.  Erichsen  regards  as  the  tinie  of 
election.  Mr.  Skey  doubts  the  advantage 
of  its  being  undertaken  at  a  period  earlier 
than  three  or  four  months.  Richter  and 
Bell  recommend  a  still  later  period.  But 
if  the  child  is  strong  and  well  nourished, 
a  month  or  six  weeks  is  about  the  proper 
time.  Chloroform  should  of  course  be 
given,  as  infants  become  readily  affected, 
and,  as  far  as  experience  goes,  with  the 
smallest  amount  of  danger. 

Operation. — The  child  having  been 
swathed  in  a  piece  of  sheeting,  and  the 
lips  being  held  by  an  assistant,  who 
grasps  them  in  their  whole  thickness  to 
prevent  hemorrhage  from   the  coronary 
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arteries,  the  surgeon  first  finds  it  neces- 
sary to  separate  the  mucous  membrane 
and  frsenum  with  a  scalpel  from  the  alve- 
olar border  of  the  upper  jaw,  in  order  that 
the  edges  may  be  the  more  easily  approxi- 
mated. He  then  seizes  the  lower  angle 
of  each  of  the  sides  with  tine  sharp-pointed 
spring  forceps,  and  either  with  a  sharp 
knife  or  with  knife-bladed  scissors  pares 
the  edges  effectually.  Without  waiting 
for  the  cessation  of  hemorrhage,  which 
would  blanch  the  infant,  the  surgeon  then 
passes  the  hare-lip  pin  deeply  through  the 
substance  of  the  lip,  commencing  from 
one-third  to  one-half  of  an  inch  from  the 
cut  surfaces.  A  strong  silken  thread  is 
wround  round  the  pin,  bringing  the  cut 
edges  into  contact,  in  the  form  of  a  figure 
of  eight.     I  then  prefer  to  introduce  a 


fine  silver  suture  at  the  upper  end  of  the 
wound  to  bring  the  nares  into  shape,  and 
a  second  at  the  red  of  the  lip  to  preserve 
the  continuity  of  that  important  feature. 
The  child  is  allowed  to  sleep,  or  to  suckle 
if  it  pleases. 

Most  surgeons  prefer  the  two  sutures 
to  the  practice  of  introducing  a  second 
hare-lip  pin,  because  the  former  holds  the 
parts  more  immovably  in  contact.  I 
operated  some  time  ago  on  a  child,  in 
whom  I  omitted  to  put  the  suture  near 
the  nares.  Soon  after  the  operation  ca- 
tarrhal discharge  from  the  nose  came  on  ; 
the  silk  around  the  hare-lip  pin  became 
softened  and  loose  hefore  its  time,  and  the 
fissure  partially  reopened.  Mr.  Lloyd 
was  in  the  habit  of  preserving  a  small 
slip  of  the  flap  of  the  long  half  of  the 


Fig.  867. 


Fig.  868. 


Operation  forhare-lip  -with  unequal  sides,  by  leaving  one  of  the  pared  edges  (that  on  the  left  side)  attached, 
and  implanting  it  into  the  opposite  flap,  the  edge  of  which  has  been  sloped  to  receive  it.  (From  Holmes's  Sur- 
gical Treatment  of  Children's  Diseases.) 


gical 

lip  (when  such  inequality  exists),  and  of 
attaching  it  to  the  under  surface  of  the 
shorter  half,  that  there  might  be  no  notch 
or  fissure  when  cicatrization  had  taken 
place. 

Mr.  Skey  ohserves  :  "In  consequence 
of  the  greater  extensibility  of  the  lower 
than  the  upper  part,  the  result  of  the 
operation  for  hare-lip  is  to  leave  a  perma- 
nent deformity,  caused  by  the  retraction 
of  the  cicatrix,  and  the  formation  of  an 
angle  below,  at  the  point  of  union.  To 
obviate  this  evil,  the  lines  of  incision 
should  be  curved  inwards."1  Different 
ways  of  varying  the  incisions,  suitable  to 
each  particular  case,  must  suggest  them- 
selves to  the  surgeon's  mind  before  he 
commences  his  operation.  The  wedge- 
shaped  slip  depicted  (figs.  867-8G8)  pre- 
serves the  continuity  of  the  end  of  the  lip. 

The  proceeding  of  Clemot  (de  Roche- 
fort)  and  of  Malgaigne  (fig.  8G9)  also 
merits  attention.  The  incisions  are  made 
from  above  downwards,  but  they  do  not 
completely  detach  the  flaps.  The  exposed 
and  everted  surfaces  are  brought  together, 
as  are  the  other  cut  surfaces,  and  if  the 

'  Operative  Surgery,  p.  531. 


tubercle  which  results  is  too  prominent,  it 
is  removed  at  a  subsequent  operation. 
But  the  parts  once  united  shrink  and 
adapt  themselves  to  their  new  relations. 


Oporation  of  Clemot  or  Malgaigne.     (From  Larchcr's 
translation  of  the  same  work.) 


A  third  operation  is  represented  in  figs. 
870-871  ;  a  fourth  (figs.  872-873),  that  of 
Giraldes,  enables  the  surgeon  to  bring  for- 
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ward  a  portion  of  the  cheek,  and  to  pre- 
vent undue  tension.  Further  information 
on  these  operations  may  be  obtained  from 
Mr.  Holmes's  work  on  the  Surgical  Dis- 

Fig.  870. 


eases  of  Children,  or  from  the  French 
translation  of  the  same  work  by  Dr.  O. 
Larcher. 

The  hare-lip  pin  should  be  shortened  at 

Fig.  871. 


Diagram  of  an  operation  for  incomplete  hare-lip.  Each  flap  is  left  attached  to  the  other  at  its  base,  the  inci- 
sions a,  6,  not  reaching  to  the  red  edge  of  the  lip.  [N.  B.  In  practice  these  incisions  are  not  carried  so  low  as 
they  are  here  represented.]     (From  Holmes,  op.  cit.) 


both  ends  by  means  of  cutting  pliers. 
Some  surgeons  have  omitted  the  pins, 
and  substituted  the  silver  sutures;  but, 
although  union  may  be  thus  obtained,  I 
am  of  opinion  that  a  part  so  movable  as 
the  upper  lip,  requires  the  firmer  support 
of  the  strong  metallic  pin. 

Fig.  872. 


It  is  customary  to  remove  the  hare-lip 
pin  about  the  fourth  day.  It  should  be 
gently  withdrawn,  and  if  the  dried  figure- 
of-eight  piece  of  silk  remain  adherent, 
it  may  be  left  on  the  lip,  where  it  serves 
as  a  plaster.  There  are  some  who  remove 
the   pin  on  the   third  day  ;  others  who 

Fig.  873. 


Giraldes'  operation  for  complicated  hare-lip,  in  •which  one  flap  is  left  attached  hy  its  upper,  and  the  other  by 
its  lower  end,  and  the  two  are  dovetailed  together.  (From  Thevenin,  Considerations  sur  leTraitement  dubec- 
de-lievre  complique.) 


leave  it  till  the  sixth  or  seventh.  In  the 
one  case  the  union  may  be  still  too  weak 
to  hold  ;  in  the  other,  the  pin  may  have 
cut  its  way  out  by  ulceration.  If  the  su- 
tures are  of  silk,  they  should  be  taken 
away  in  twenty-four  to  forty-eight  hours  ; 
if  of  silver  they  may  remain  as  long  as 
the  surgeon  thinks  proper.  At  the  time 
of  the  removal  of  the  hare-lip  pin,  the 
cheeks  should  be  well  pressed  .towards  the 
middle  line  by  an  assistant,  that  no  acci- 
dent may  occur  to  the  newly-united  parts 
by  the  act  of  crying,  which  commonly  en- 
sues. Then  a  long  piece  of  adhesive 
strapping,  a  quarter  of  an  inch  wide  and 
three-quarters  of  a  foot  in  length,  should 
be  passed,  across  the  wound  round  the 


head  just  over  the  ears  two  or  three 
times,  by  which  the  parts  are  protected 
against  all  strain.  I  think  the  strapping 
preferable  to  Mr.  Hainsby's  spring  cheek- 
compressor  (fig.  874);  but  the  instrument 
accomplishes  satisfactorily  the  same  pur- 
pose. 

In  cases  of  double  hare-lip  it  is  safer 
practice  to  operate  on  and  to  unite  the 
fissures  separately.  Some  surgeons,  how- 
ever, have  recommended  that  both  fis- 
sures should  be.  pared  simultaneously, 
and  that  the  hare-lip  pins  should  be 
pushed  through  the  central  flap.  Such  a 
proceeding  unnecessarily  increases  the 
chances  of  accident.  When  the  bone 
containing  the  incisor  teeth  projects  so 
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far  forward  as  to  interfere  with  or  to  pre- 
vent the  easy  apposition  of  the  pared 
edges  of  the  lip,  it  may  be  cut  away  by 
bone-pliers  at  a  separate  operation  ;  and 


this  measure  is  not  uncommonly  neces- 
sary. But  in  many  cases  gentle  pressure 
will  make  it  recede  in  the  course  of  a 
few  weeks  ;  a  proceeding  strongly  advo- 


Fig.  874. 


Compressor  of  Hainsby.  A,  A,  A,  A.  Skull-piece  formed  of  four  bands  of  steel,  to  maintain  gentle  pressure 
on  the  head,  supported  by  an  elastic  chin-strap.  B,  B.  Kigid  circle  or  stem  supported  on  the  band  of  steel.  C. 
The  screw  which  fixes  the  stem.  D,  D.  Pads,  articulated  on  the  stem,  with  free  joint,  to  support  the  cheeks. 
E.  Headed  screw  by  which  the  pressure  of  the  pads  can  be  increased.  F.  Key  for  the  screw.  (From  Larcher, 
op.  cit.) 


cated  by  the  late  Sir  A.  Cooper,  who  ob- 
jects to  cutting  away  the  bony  projection. 
A  case  is  related  in  which  an  infant  of 
two  months  old,  suffering  from  hare-lip 
and  projection  of  the  bone,  was  subjected 
to  pressure  for  a  period  of  three  months  ; 
when  the  bone  had  been  so  effectually  de- 
pressed by  means  of  a  kind  of  spring- 
truss,  which  was  worn  several  hours 
daily,  that  the  soft  parts  admitted  of 
being  brought  over  it  with  tolerable  facil- 
ity. Union  followed  very  well.1  Desault 
applied  pressure  by  means  of  a  band  tied 
tightly  behind  ;  and  it  is  said  that  in  one 
case  he  accomplished  his  purpose  suffi- 
ciently in  eighteen  days.  M.  Gensoul 
seizes  the  piece  with  strong  forceps,  par- 
tially breaks  and  forces  it  into  the  perpen- 
dicular, and  this  proceeding  has  proved 
successful.  This  operation  has  been 
adopted  in  St.  Bnrtholnmew's  Hospital, 
and  also  with  good  result ;  the  preserva- 
tion of  the  incisor  teeth  being  an  object 
of  considerable  importance.  .If  the  piece 
is  connected  to  a  perfect  septum  nasi,  it 

1  Cooper's  Dictionary,  p.  594,  1830. 


is  a  good  plan  to  cut  a  triangular  piece 
(base  downwards)  out  of  the  latter  before 
applying  a  band  to  press  back  the  projec- 
tion. 

Restoration  of  the  loicer  Up. — The  restor- 
ation of  a  part  of  the  lower  lip,  which  has 
been  lost  by  accident  or  disease,  is  accom- 
plished by  a  simpler  operation  than  that 

Fig.  875. 


Cheiloplasty — wound  brought  together. 

for  the  formation  of  a  new  nose.  The 
new  structures  must  be  taken  from  the 
cheeks,  which  readily  afford  a  sufficient 
supply   of  both  skin  and  mucous  mem- 
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brane.  Malgaigne  observes,  that  he  had 
described  the  proceeding,  in  1834  ;  and 
that  the  late  M.  Bonnet,  of  Lyons,  had 
put  it  into  practice.  Serres,  of  Montpel- 
lier,  has  given  a  full  account  of  it  in  his 
interesting  work  ;  but  the  principle  dates 
back  as  far  as  Celsus. 

Operation. — We  suppose  the  case  to  be 
one  of  cancer  affecting  the  lower  lip.  All 
the  degenerated  parts  must  be  taken  away 
either  by  a  V-shaped  incision,  according 
to  ancient  usage,  or  by  two  vertical  in- 
cisions passing  down  to  the  base  of  the 
jaw-bone,  and  united  there  by  a  trans- 
verse incision. 

In  the  first  instance,  there  will  be  the 
loss  of  a  triangular  piece  of  the  lip  and 
chin  ;  the  angles  of  the  mouth  must  then 
be  prolonged  by  a  transverse  incision  on 
each  side  into  the  cheek,  so  that  two  tri- 
angular flaps  are  obtained.  The  borders 
of  the  V-shaped  incision  are  then  united 
by  suture  ;  while,  as  regards  the  upper 
border,  all  that  is  not  wanted  for  the 
formation  of  the  new  lip,  which  is  formed 
out  of  the  substance  of  the  cheek,  is 
united  to  the  part  with  which  it  is  in  eon- 
tact.  The  mucous  membrane  in  the 
mouth  should  be  united  to  the  skin  by 
fine  sutures. 

When  the  loss  of  substance  is  quadri- 
lateral, two  other  incisions,  parallel  to 
the  two  continued  from  the  commissures 
of  the  mouth,  must  be  made  along  the 
base  of  the  jaw.  Two  quadrilateral  flaps 
may  then  be  dissected  from  the  bone, 
brought  forward,  and  united  in  the  me- 
dian line  by  sutures,  as  in  the  former 
operation.  This  last  method,  says  Mal- 
gaigne (from  whose  Work  the  preceding 
passages  have  been  taken),  is  but  the  pro- 
ceeding of  Celsus,  badly  understood  by 
his  translators ;  a  proof  that  in  order  to 
translate  a  surgeon,  it  is  not  only  neces- 
sary to  know  the  idiom  /that  he  uses,  but 
likewise  the  science  of  which  he  treats. 

It  follows  from  this  proceeding,  that 
the  cheeks  alone  contribute  to  form  the 
lip,  the  free  border  of  which  is  constituted 
by  the  bleeding  border  of  the  horizontal 
incision.  Thus,  the  new  lip  contains  the 
muscular  fibres  belonging  to  the  orbicu- 
laris and  its  antagonists  ;  it  is  covered 
behind  by  the  natural  mucous  membrane, 
and  this  membrane  may  be  turned  over 
and  united  to  the  skin,  so  as  to  resemble 
more  closely  the  natural  feature. 

The  modification  of  this  operation  com- 
monly performed  in  this  country  corre- 
sponds in  principle  so  closely  to  the  above, 
that  further  reference  is  unnecessary. 

Mr.  Syme  has  introduced  an  operation  by 
which  the  cancerous  ulcer  of  the  lower  lip 
is  first  removed  by  two  incisions,  extend- 
ing from  the  angles  of  the  mouth  to  the 
chin,  and  uniting  below,  so  to  include  a 
piece  of  triangular  shape.     The  cuts  are 


then  carried  obliquely  downwards  and 
outwards  on  each  side,  under  the  body  of 
the  jaw,  and  made  to  terminate  in  a  slight 
curve  outwards  and  upwards.  The  flaps 
thus  formed  are  detached  from  their  sub- 
jacent connections,  and  the  whole  raised 
upwards,  so  that  the  original  triangular 
incision  comes  into  a  horizontal  line,  and 
is  made  to  constitute  the  margin  of  the 
new  lip  ;  the  secondary  incisions,  under 
the  jaw,  coming  together  in  a  vertical 
direction,  in  which  they  are  retained  by 
twisted  and  interrupted  sutures.1 

These  operations  are  preferable  to  that 
of  Chopart,  who  made  an  incision  on 
each  side  of  the  tumor,  vertically  down- 
wards over  the  lower  jaw,  according  to 
the  magnitude  of  the  operation,  even 
down  to  a  level  with  the  os  hyoides.  This 
quadrilateral  flap  is  dissected  off  the  bone, 
in  its  entire  thickness  ;  the  parts  mor- 
bidly altered  are  cut  away  by  a  transverse 
incision.  The  remaining  portion  of  the 
flap  is  then  raised  to  the  proper  level  of 
the  mouth,  where  it  is  retained  by  suture  ; 
the  head  at  the  same  time  being  de- 
pressed, to  diminish  tension. 

Bestnration  of  the  upper  lip. — Plastic 
operations  to  restore  loss  of  substance  in 
the  upper  lip  are  rarely  necessary  ;  one, 
and  perhaps  the  chief  reason  being,  that 
cancer  is  so  extremely  rare  in  this  situa- 
tion that  few  surgeons  have  ever  been 
here  called  upon  to  deal  with  its  effects. 
With  care  a  considerable  amount  of  in- 
tegument can  be  obtained  from  the  cheeks, 

Fig.  876. 


Restoration  of  the  upper  lip. 

and  united,  as  in  the  case  of  the  lower  lip, 
by  sutures  in  the  mesial  line.  The  front 
teeth  will  thus  obtain  a  covering  and  be 
protected  froni  the  cold,  and  the  expres- 
sion of  the  face  will  be  much  improved. 

The  first  operation  is  that  proposed  by 
Von  Amnion,  who  describes  a  shrinking 

1  Edin.  Monthly  Journal,  1847. 
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of  the  upper  lip,  sometimes  caused  by 
prolonged  salivation,  by  which  the  part 
is  tightly  stretched  over  the  arch  of  the 
teeth,  and  sometimes  adherent  to  the 
gums.  This  condition  Von  Amnion 
rectifies  in  the  following  way.1 

The  lip  is  first  freed  by  a  scalpel  from 
the  gum.  Then  an  incision  (Fig.  876), 
A,  B,  is  carried  upwards  from  the  angle 
of  the  mouth,  for  about  an  inch  and  a 


half,  towards  the  alse  nasi.  The  tense 
parts  separate,  and  this  longitudinal  fis- 
sure becomes  triangular  in  form,  A  b  c.  A 
flap  of  integument  is  then  dissected  from 
the  cheek,  b  d  e,  and  is  brought  down  to 
fill  up  the  space  at  the  angle  of  the  mouth. 
After  the  operation  has  been  completed  on 
one  side  of  the  mouth,  it  is  to  be  per- 
formed ou  the  opposite. 
I  have  no  personal  experience  of  this  ope- 


Fie.  877. 


Fig.  878. 


Formation  of  flaps  for  restoration  of  upper  lip. 


Flaps  sutured  in  place. 


ration.  When  the  central  part  of  the  upper 
lip  is  destroyed  (figs.  877-87S),  the  two 
side  portions  become  drawn  up  towards 


the  septum  and  alsc  nasi,  and  the  incisor 
teeth  are  completely  exposed.  Dieffen- 
bach  rectified  this  deformity  by  bringing 


Fig.  870. 


Fissure  of  the  lips,  after  Langenbeck.     (From  Larcher.      Op.  cit ) 


a  sufficient  amount  of  integument  from 
the  adjacent  substance  of  the  cheeks  on 
either  side.  He  carried  an  incision  by 
the  side  of  the  alse  nasi,  down  through 

1  Ammon  mid  Baumgarten,  Plastische  Chi- 
rurgie,  p.  155. 


the  red  of  the  lip  ;  he  loosened  each  half, 
and,  bringing  them  together  in  the  mesial 
line,  united  them  by  hare-lip  pins  and 
sutures. 

A  few  cases  of  congenital  extension  of 
the  fissure  of  the  mouth  into  the  sub- 
stance of  the  check  have  been  recorded 
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by  Sir  W.  Fergusson,  by  Von  Amnion, 
and.  by  Langenbeck.  In  Sir  W.  Fergus- 
son's  case,  described  under  the  head  of 
macrostoma,  the  fissure  extended  so  far 
backwards  as  to  leave  exposed  the  back 
teeth.  In  Von  Amnion's  case  the  fissure 
extended  to  the  angle  of  the  eye.  Relief 
was  afforded  by  operation. 


Plastic  Operations  on  the  Ear. 

Defects  of  the  external  ear  attract  so 
little  attention,  and  are  in  general  so 
easily  concealed  by  the  hair,  that  plastic 
operations  are  rarely  required.  I  have 
removed  considerable  portions  of  the 
pinna  for  warty  and  carcinomatous 
growths,  and  find  that  the  wound  heals 
best,  and  with  less  deformity  than  might 
be  expected,  without  sutures  or  any 
dressing  beside-  a  piece  of  wet  lint. 
Dieffenbach,  however,  has  replaced  a 
piece  of  the  pinna  removed  by  the  stroke 
of  a  swrord  ;  but  he  took  the  nap  from  the 
adjacent  region  of  the  scalp,  a  part  which 
surgeons  are  for  the  most  part  slow  to 
touch.  Having  pared  the  edge  of  the 
ear,  he  made  an  incision  of  parallel  length 
and  about  the  same  level  through  the  ad- 
jacent scalp ;  from  either  end  of  this 
incision,  two  short  cuts  were  extended 


upwards.  After  hemorrhage  had  ceased, 
the  raw  edge  of  the  ear  was  united  by 
suture  to  the  corresponding  edge  of  the 
scalp.  Oiled  lint  was  inserted  under- 
neath. At  the  expiration  of  three  weeks, 
union  being  perfect  between  ear  and 
scalp,  the  portion  of  requisite  size  was 
completely  detached  from  the  latter  situ- 
ation. It  is  said  that  the  transplanted 
portion  first  became  blanched,  but  soon 
regained  the  circulation  and  normal 
warmth.  I  have  no  personal  experience 
in  the  proceeding.  (See  also  Diseases  of 
the  Ear,  Vol.  II.,  p.  171.) 


Plastic  Operations  on  the  Penis. 

Plastic  operations  on  the  penis  for  de- 
formities or  imperfections,  both  acquired 
and  congenital,  are,  as  a  rule,  unsatisfac- 
tory in  their  results.  Nature  seems  here 
able  to  effect  a  cure  unaided  by  art,  when- 
ever the  general  conditions  are  favorable 
to  recovery,  or  when  the  law  of  develop- 
ment has  not  been  prematurely  arrested. 
Thus  fistulous  passages  in  the  urethra  de- 
pend for  the  most  part  on  strictures  of  the 
canal,  which  once  properly  dilated  permit 
the  ready  cicatrization  of  the  artificial 
opening ;  and  congenital  deficiencies  in 
the   urethral  walls  usually  indicate  an 


Fig.  880. 


Fie.  881. 


M  (  Vf: 

Operation  for  penile  fistula  (first  stage.) 

imperfect  condition  of  the  canal  beyond 
this  point,  but  the  tube  is  perfect  so  far 
as  it  is  properly  formed. 

[One  very  common  cause  of  the  failure 
of  these  procedures  is  the  impossibility  of 
preventing  the  occurrence  of  erections  of 
the  organ,  and  the  consequent  tearing 
away  of  sutures  and  breaking  up  of  adhe- 
sion's. Even  in  cases  apparently  the  most 
favorable,  the  most  ingeniously  planned 
and  skilfully  executed  operation  may  be 
thus  wholly  defeated.] 

In  the  treatment  of  fistulous  passages, 
whether  near  the  scrotum  or  in  the  prox- 


Second  stage  of  the  same  ;  the  wound  closed. 

imity  of  the  glans,  the  careful  employ- 
ment of  the  catheter  is  the  first  measure 
necessary.  The  edges  of  the  fistulous 
opening  may  after  a  time,  if  inactive,  be 
stimulated  by  such  remedies  as  tincture 
of  cantharides  or  nitrate  of  silver  ;  but  in 
the  early  stages  all  such  applications  are 
useless.  Cases  are  seen  in  which,  after 
the  operation  of  lithotomy,  a  long  fistula 
communicating  with  the  urethra  remains 
in  the  perineum.  Such  a  case  I  have 
treated  successfully  with  galvano-cautery, 
?'.  p.,  by  introducing  a  piece  of  wire  the 
length  of  the  fistula,  and  heating  it  by 
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attaching  it  to  the  circle  through  which 
the  electrical  stream  was  passing. 

The  simplest  method  of  closing  an 
opening  in  the  urethra  by  a  plastic  ope- 
ration is  as  follows  : — 

Operation. — The  surgeon  must  dissect 
away  a  lozenge-shaped  portion  of  integu- 
ment from  around  the  fistulous  opening. 
He  then  brings  the  edges  of  the  skin  to- 
gether Avith  sutures  ;  lastly,  he  makes  a 
longitudinal  incision  on  either  side  of  the 
newly  united  wound  to  relieve  tension 
(figs.  880-881).     The  operation  is  simple 

Fig.  882. 


Operation  for  penile  fistula  (first  stage). 

walls  of  the  urethra,  Dieffenbach  has 
made  transverse  incisions  through  the  in- 
tegument before  and  behind  the  opening, 
and  brought  over  it  the  intervening  skin 
from  the  upper  surface  of  the  organ.  But, 
inasmuch  as  the  operation  has  not  been 
promising  in  its  results,  I  must  refer  the 
reader  to  that  surgeon's  works  for  mat- 
ters of  detail.  The  operation  of  M.  Alliot1 
is  perhaps  the  most  ingenious,  and  has 
moreover  been  reported  as  successful. 
He  circumscribes  and  dissects  a  small 
,  quadrilateral  flap  ;  and  taking  away  froni 
the  other  side  a  portion  of  skin  equal  to 
this  flap,  he  so  covers  the  fistula  and  the 
loss  of  substance,  that  the  principal 
sutures  are  at  a  distance  from  the  urine 
when  it  traverses  the  urethra. 

The  terms  hypospadias  and  epispadias 
are  given  to  two  congenital  anomalies  of 
the  male  urethra,  in  which  the  orifice  of 
•the  canal  is  situated  more  posteriorly  than 
natural.  In  the  first  form,  which  is  the 
more  common,  the  urethra  opens  gene- 
rally by  a  very  little  orifice  on  the  inferior 
surface  of  the  penis  :  in  tbe  latter,  the  open- 
ing is  on  the  dorsal  surface  of  the  organ. 
In  the  cases  of  epispadias  which  have 
been  published,  the  orifice  of  the  urethra 
appears  to  have  been  situated  very  near 


1  Fritze,  op.  cit.,  p.  116. 


and  easily  performed,  and  looks  well  in  a 
diagram.  But  there  is  difficulty  in  pre- 
venting the  urine  insinuating  itself  be- 
tween the  edges  of  the  wound,  causing  the 
parts  to  reopen,  or  even  leading  to  mor- 
tification of  the  flap. 

The  same  remark  applies  to  a  similar 
operation  in  which  the  incision  is  made 
transversely,  and  the  flap  of  integument 
is  drawn  from  behind(figs.  882-833).  There 
is  no  difficulty  in  obtaining  skin  enough, 
especially  towards  the.  root  of  the  penis. 

In  cases  of  still  greater  defect  in  the 

Fig.  883. 


\  .j  ( , 

Second  stage  of  the  same  ;  the  wound  closed. 

to  the  pubis  ;  in  some  instances  the  pubic 
bones  have  been  imperfectly  developed, 
and  indeed  have  been  represented  by  liga- 
ments. An  interesting  case  is  recorded 
by  Mr.  Partridge  (Trans.  Path.  Society, 
vol.  xvi.,  p.  192).  Additional  difficulty  in 
the  way  of  treatment  by  operation  pro- 
ceeds from  the  fact  that  the  arrest  of  de- 
velopment generally  extends  in  some 
degree  to  the  bladder  itself. 

M.  Follin  attempts  the  closure  of  the 
open  urethra  in  epispadias,  by  first  mak- 
ing incisions  along  the  upper  surface  of 
the  penis,  at  the  junction  of  the  skin  and 
mucous  membrane,  dissecting  on  either 
side  so  as  to  expose  a  raw  surface,  and 
then  bringing  down  from  the  front  of  the 
abdomen  a  flap  of  integument,  which  is 
to  be  accurately  fitted  into  the  open  ure- 
thra. A  covering  of  integument  is  next 
obtained  at  tbe  expense  of  the  scrotum. 
I  have  no  experience  of  the  operation. 
One  on  a  similar  principle,  performed  by 
M.  Nelaton,  is  represented  in  fig.  884. 

In  the  case  of  hypospadias  surgery  does 
not  offer  any  favorable  results.  Attempts, 
to  establish  a  urethra  in  the  substance  of 
the  penis  by  means  of  a  fine  trocar,  have 
usually  been  followed  by  violent  attacks 
of  inflammation,  and  by  partial  gangrene, 
without  the  patient  obtaining  even  ulti- 
mate benefit.    The  case  is  one  of  arrested 
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Fiff.  884. 


Nelaton's  operation  for  epispadias.  (From  Larcher's 
translation  of  "  Holmes  on  Surgical  Diseases  of  Chil- 
dren".) A,  the  part  from  which  the  abdominal  flap 
has  been  taken,  b,  the  part  from  which  the  scrotal 
flap  has  been  taken,  c,  the  lower  part  of  the  scrotum. 
D,  the  scrotal  flap,  which  has  been  notched  in  the 
middle  of  its  base  to  allow  the  penis  to  be  slipped 
through  it.  e,  the  lateral  adherent  parts  of  the  scro- 
tal flap,  k,  f,  the  anterior  border  and  bleeding  sur- 
face of  the  scrotal  flap,  g,  o,  the  .refreshed  edges  of 
the  skin  of  the  penis,  h,  the  raw  edges  of  the  abdom- 
inal flap.  K,  the  bleeding  surface  of  the  abdominal 
flap,  on  which  the  bleeding  surface  of  the  scrotal  flap 
is  to  be  applied. 

development,  in  which  the  construction 
of  the  parts  is  irremediable. 


On  the  Treatment  of  Contracted  Cicatrices. 

Within  the  vagina.— The  mucous  mem- 
brane of  the  vagina  is  subject  in  infancy 
to  a  low  form  of  inflammation,  which  ter- 
minates in  sloughing  of  part  or  of  the 
whole  of  its  circumference.  The  separa- 
tion of  the  slough,  and  subsequent  cicatri- 
zation of  the  wound,  is  followed  by  con- 
traction of  the  cicatrix,  and  narrowing  of 
the  vagina  at  a  variable  distance  from  the 
os  externum.  These  later  changes  often 
escape  observation  until  the  patient  at- 
tains a  marriageable  age,  when  she  finds 
connection  impossible,  and  the  attempt 
extremely  painful.  The  cicatrix,  how- 
ever, yields  very  readily  ;  and  the  defect 
may,  in  many  cases,  be  overcome  imme- 
diately by  the  introduction  of  the  fingers 
or  any  dilating  instrument,  the  patient 
being  under  the  influence  of  chloroform. 
But  this  proceeding  is  not  unattended  by 
danger  ;  for  if  the  cicatrix  be  rudely  torn, 
a  low  form  of  pelvic  cellulitis  is  set  up, 
extending  perhaps  to  the  peritoneum,  un- 
der which  the  patient  sinks. 

I  cannot  dwell  too  strongly  on  the  dan- 
gers of  violence  in  all  such  cases.  No 
vol.  in. — 41 


cutting  instrument  should  be  used ;  for 
the  integrity  of  the  walls  of  the  vagina 
must  be  preserved,  and  a  fresh  cicatrix 
would,  by  its  secondary  contraction,  lead 
only  to  further  difficulties.  No  lacera- 
tion by  sudden  violence  is  permissible, 
for  inflammatory  mischief  may  ensue 
therefrom.  But  sponge-tents  should  be 
introduced,  that  the  contracted  orifice 
may  be  slowly,  cautiously,  and  painlessly 
dilated,  without  laceration,  but  with 
gradual  absorption  of  that  peculiar  mate- 
rial on  which  the  firm  dense  part  of  an 
old  cicatrix  depends. 

Cicatrices  from  burns,  eschurotics,  etc. — 
The  application  of  heat  or  of  powerful 
escharotics  will  either  disorganize  the 
superficial  layers  of  the  skin,  or  destroy 
its  entire  thickness.  In  the  former  case, 
cicatrization  is  completed  without  defor- 
mity ;  in  the  latter,  a  secondary  process, 
that  of  contraction,  goes  on  after  the  new 
material  is  formed  over  the  wound  ;  and 
this  contraction  proceeds  slowly,  almost 
imperceptibly,  and  painlessly,  but  irre- 
sistibly save  bjr  mechanical  treatment, 
until  changes  as  regards  the  limbs  most 
serious,  and  as  regards  the  face  most  hide- 
ous, are  produced.  [Figs.  885  and  886 
show  examples  of  very  common  and  very 
troublesome  contractions  of  this  kind  in 
the  upper  extremity.]  The  smooth  white 
cicatrix  drags  by  its  contraction  on  the 
surrounding  integument,  pulling  it  into 
folds,  and  puckering  it  up  as  towards  a 
centre.  It  becomes  itself  elevated  into 
knobs  or  tubercles,  which  seem  to  grow 
thicker  and  thicker  the  more  complete  the 
contraction.  There  is  no  limit  as  to  time 
when  the  patient  can  be  prononnced  free 
from  further  extension  of  the  evil,  espe- 
cially among  the  young  during  the  impor- 
tant period  of  growth.  No  tissue  is  ex- 
empt from  its  influence,  and  even  the 
bones  undergo  an  alteration  in  form.  In 
cases  of  severe  burns  about  the  neck,  the 
chin  is  drawn  down,  the  alveolar  border 
of  the  jaw  and  the  front  teeth  are  everted, 
the  nose  is  dragged  to  one  side,  the  lower 
eyelid  turned  outwards,  and,  when  the 
burn  has  affected  one  side  more  than  the 
other,  the  whole  bony  framework  of  the 
corresponding  side  of  the  face  has  exhibit- 
ed the  marks  of  the  contracting  force. 
[Fi£.  887.] 

Surgical  ingenuity  has  been  pushed  to 
the  uttermost  to  devise  operations  by 
which  this  distressing  calamity  may  be 
removed  ;  but  I  express  the  opinion  of 
most  surgeons  of  experience  of  the  pre- 
sent day,  in  affirming  that  hitherto  almost 
all  such  operations  have  proved  failures  ; 
and  for  this  simple  reason,  that  whenever 
an  incision  is  made,  a  new  cicatrix  must 
be  formed,  and  this  new  cicatrix  will  un- 
dergo precisely  the  same  process  of  con- 
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traction  as  the  former,  which  it  was  in- 
tended to  alleviate. 

It  may  be  laid  down  as  a  rule  almost 
without  exception,  that  a  cicatrix  should 
rarely  be  touched  with  a  knife. 


The  late  Mr.  Earle  proposed  to  cut 
away  the  whole  of  the  cicatrix,  and  then 
bring  the  edges  of  the  healthy  skin  as 
much  towards  each  other  as  possible,  in 
the  transverse   direction,  with   strips  of 


Fig.  886. 


Contraction  of  adhesions  between  the  arm  and 
the  side. 

adhesive  plaster.     But  in  most  cases  this 
measure  is  impracticable,  either  from  the 

Fig.  887. 


Contraction  of  cicatrices  after  burns. 

situation  of  the  burn,  or  from  the  amount 
of  integument  already  destroyed.  Who, 
for  instance,  could  dissect  away  a  large 
cicatrix  from  the  front  of  the  neck,  and 
drag  forward  the  skin  from  the  sides  and 
nape  by  means  of  strips  of  adhesive  plas- 
ter passing  over  the  larynx  and  trachea  ? 
The  practice  of  detaching  and  transplant- 
ing a  flap  of  integument  has  been  recent- 
ly revived  b}'  Mr.  Teale,  of  Leeds.  But 
to  this  proceeding  I  would  quote  the  words 
of  Mr.  Skey  :     "  There  is  no  difficulty  in 


Contraction  of  elbow  from  cicatrix  of  burn 
of  fourth  degree.] 

obtaining  sound  skin  by  autoplasm  to 
supply  the  deficiency  and  to  fill  up  the 
space  caused  by  the  division  of  the 
bridles  ;  but  the  real  difficulty  consists  in 
effecting  its  junction  with  the  diseased 
parts,  and  in  retaining  its  vitality,  for 
the  base  of  the  wound  so  made  is  not  to 
be  deemed  healthy,  but,  on  the  contrary, 
is  greatly  indisposed  to  co-operate  with 
the  skin  laid  down  and  to  accept  its 
union.  It  would  appear  that  the  vital 
force  of  this  structure  is  too  much  ex- 
hausted in  the  struggle  against  the  neces- 
sary agents  of  extension  to  participate  in 
the  healthy  actions  requisite  for  adhesion 
to  the  structure  brought  into  apposition 
with  it ;  and  when  we  consider  the  ad- 
ventitious nature  of  this  tissue,  and  the 
probable  condition  of  its  vessels,  the  fail- 
ure of  these  operations  is  not  surprising  ; 
but  this  failure  is  by  no  means  necessary 
or  universal.  "l  Mr.  Skey  has  proposed  to 
obtain  extension  of  the  cicatrix  by  means 
of  a  number  of  minute  divisions  both 
of  the  skin  and  subjacent  tissue,  founding 
his  practice  on  what  may  be  deemed,  he 
says,  an  axiom  in  surgeiw,  viz.,  that  the 
contraction  of  wounds  is  slight  in  proportion 
as  the  time  consumed  in  the  heeding  iwocess 
is  short.2  But  even  in  this  practice  the 
secondary  contraction  inseparably  con- 
nected with  a  newly-formed  cicatrix  can- 
not be  avoided ;  and  I  therefore  would 
direct  especial  attention  to  the  method  of 
treating  these  cases  by  mechanical  exten- 
sion alone. 


1  Operative  Surgery,  p.  687. 
*  Op.  c.it.,  p.  68S. 
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When  gentle  yet  constant  traction  is 
exerted  on  a  hard  and  contracted  cicatrix, 
it  yields,  without  tearing,  with  singular 
facility  ;  the  hard  knots  disappear,  the 
firm  seams  become  soft  and  pliant,  and 
the  new  skin  regains  the  suppleness, 
though  not  the  completeness,  of  the  natu- 
ral structure.  After  extension  has  been 
kept  up  a  sufficient  length  of  time,  the 
material  on  which  the  contracting  power 
depends  becomes  absorbed,  and  the  elon- 
gation of  the  cicatrix  is  permanent. 

The  results  of  this  treatment  are  mostly 
satisfactory,  and  failure  proceeds  from 
want  of  patience,  which  substitutes  forci- 
ble, and  as  it  were  spasmodic,  efforts,  for 
persevering  and  unremitting  gentleness. 

To  the  objection  that  the  system  is  tedi- 
ous, I  would  reply,  what  can  be  more 
wearisome  than  the  attempt  to  heal  a 
large  open  sore  following  a  divided  cica- 
trix ?  The  principle  in  all  apparatus  for 
such  cases  consists  in'  slow  extension,  ef- 
fected usually  by  means  of  the  cogwheel. 
For  the  extension  of  a  cicatrix  in  the 
neck  we  employ  a  pelvic  band  of  steel, 
with  two  side  crutches  and  a  webbing- 
band  in  front  to  keep  the  instrument 
steady  ;  a  posterior  steel  upright,  to  which 
is  attached  a  headpiece  with  branches, 
movable  in  every  direction  by  means  of 
cogwheels  and  a  strap  under  the  chin. 
Every  day,  or  every  other  day,  the  small- 
est possible  amount  of  extension  must  be 


made  and  maintained ;  but  the  patient 
should  suffer  no  pain,  nor  must  the  skin 
be  allowed  to  break.  If  a  sore  should 
form,  the  apparatus  requires  x*emoval, 
and  the  advantages  thus  far  obtained  will 
be  lost  during  the  tedious  cicatrization. 

The  same  remarks  apply  to  the  exten- 
sion of  the  cicatrix  of  a  contracted  limb. 
The  apparatus,  modified  according  to  cir- 
cumstances, must  be  worked  by  a  cog- 
wheel, which  ensures  steady,  unremitting, 
and  yet  limited  exercise  of  force.  The 
hardened  seams  elongate  and  become  soft, 
and  the  freedom  of  movement  is  regained 
far  more  speedily,  effectually,  and  pain- 
lessly, than  by  any  other  means. 

In  slighter  cases  a  great  amount  of  ben- 
efit will  ensue  from  direct  pressure  ;  a 
piece  of  vulcanized  India-rubber  is  mould- 
ed exactly  to  the  contracted  part,  and  is 
retained  there  by  a  bandage,  strap,  or 
elastic  roller.  In  the  course  of  a  few 
weeks  the  hardened  seams  become  softer, 
and  the  integument  regains  its  lost  pli- 
ancy. This  practice  is  useful  in  cases  of 
contraction  of  the  elbow  in  children  ;  also 
in  the  treatment  of  contractions  of  the 
neck,  especially  in  combination  with  the 
extending  apparatus,  when  the  chin  seems 
lost  in  the  deformity,  and  the  teeth  are 
!  assuming  a  horizontal  direction. 

Transplantation  of  slcin. — All  surgeons 
[  are  familiar  with  the  cases  of  large  open 

[Fig.  889. 


Scissors  for  skin-grafting.] 

chronic  ulcers  on  the  lower  extremities  of 
the  working  classes ;  with  the  extensive 
granulating  surfaces  which  are  the  con- 
sequence of  burns  ;  with  the  vast  de- 
nuded wounds,  which  follow  machinery 


A  sore  with  grafts  of  skin  beginning  to  spread 
(Bryant).] 

accidents.  The  loss  of  skin  constitutes 
the  most  important  feature  of  the  case, 
for  it  seems  to  paralyze  all  efforts  at  re- 
pair, and  in  many  cases  amputation  or 
other  operations  have  been  undertaken, 
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upon  the  conviction  that  no  reasonable 
hope  could  be  entertained  of  the  accom- 
plishment of  cicatrization. 

In  the  early  part  of  1870,  a  paragraph 
appeared  in  the  daily  papers,  containing 
some  severe  remarks  on  an  operation  for 
transplanting  skin  upon  open  wounds  as 
performed  by  a  "  Hospital  Surgeon,"  who 
proved  to  be  Mr.  Pollock,  of  St.  George's. 
The  ingenuity  and  merit  of  the  invention, 
which  is  due  to  M.  Keverdin,  of  Paris, 
the  readiness  of  adoption,  which  is  due 
to  Mr.  Pollock,  and  the  great  success 
which  has  followed  the  numerous  trials 
and  experiments  now  made  in  every  di- 
rection, warrant  the  conclusion  that  the 
proceeding  is  one  of  the  most  striking 
and  successful  in  modern  surgery.  The 
proceeding  is  simple :  several  minute 
pieces  of  skin,  about  the  size  of  a  millet- 
seed,  and  in  number  according  to  the  size 
of  the  open  sore,  are  taken  from  the 
thigh  or  from  some  other  convenient  part 
of  the  same  individual ;  they  are  then 
carefully  introduced  under  the  gratfula- 
tions  and  maintained  there  by  plaster.  In 
the  course  of  a  few  days  each  point  of  de- 
tached and  transplanted  skin  becomes  the 
centre  of  cicatrization,  which  spread  one 
towards  the  other,  or  towards  the  circum- 
ference of  the  sore.  First  was  noticed  a 
slight  bluish  ring,  which,  in  a  few  hours 
acquired  in  every  instance  the  character 
of  a  thin  cicatrix.  So  simple  and  so  ben- 
eficial was  this  operation  found,  that  in 
St.  Bartholomew's,  and  I  hear  also  in 
other  hospitals,  the  house-surgeons  have 
adopted  it  as  a  common  method  of  treat- 
ment. Mr.  Young,  of  St.  Bartholomew's 
Hospital,  has  favored  me  with  the  follow- 
ing case  : — 

William  T.,  aged  sixty-one,  was  admitted 
October  27,  1870,  with  a  large  chronic  ulcer 
of  the  left  leg,  nearly  surrounding  the  limb, 
and  of  twenty-five  years'  duration.  There 
was  a  smaller  ulcer  of  the  right  leg  of  two 
years'  duration.  On  November  4,  Mr.  Young 
planted  four  pieces  of  skin  from  the  thigh  on 
the  ulcer,  simply  laying  them  on  the  granu- 
lations and  covering  each  of  them  first  with  a 
small  piece  of  oiled  lint.  The  whole  ulcer 
was  then  covered  with  lint  soaked  in  zinc 
lotion  ;  it  was  supported  by  a  roller.  On 
November  20,  seven  additional  pieces  were 
planted.  On  November  30,' three  more  pieces 
were  planted  ;  December  3,  one  larger  piece 
was  planted  in  the  centre  of  the  same  leg. 

December  16.  The  present  condition  of 
the  limb  is  as  follows  :  Most  of  the  trans- 
planted pieces  have  become  adherent.  Those 
.  planted  six  weeks  ago  have  spread  to  the 
size  of  a  florin  piece.  Those  planted  on  No- 
vember 20  are  now  about  the  size  of  a  shil- 
ling. Lastly,  those  of  a  fortnight's  duration 
are  about  the  size  of  a  three-penny-piece. 
But  besides  this,  the  whole  ulcer,  which  had 
been  for  so  many  years  and  under  all  circum- 
stances stationary,  has  become  contracted  to 
about   half    its    original  size.     One  piece  of 


transplanted  skin  situated  near  the  edge  of 
the  ulcer  was  noticed  to  spread  until  the  two 
finally  coalesced.  The  case  terminated  most 
satisfactorily. 

It  was  observed,  with  reference  to  the 
larger  portion  of  transplanted  skin,  that 
a  natural  effort  was  required  for  the  main- 
tenance of  its  vitality  ;  the  cuticle  sepa- 
rated, some  of  the  deeper  structures 
seemed  to  slough,  and  its  adhesion  to  the 
granulating  surface  was  incomplete  and 
often  unsatisfactory.  Indeed,  it  seemed 
as  if  the  smaller  the  piece  of  transplanted 
skin,  the  more  satisfactory  was  the  pro- 
cess ;  and  thus  the  inference  was  drawn, 
that  if  a  bit  of  skin  were  cut  off  and 
chopped  into  minute  bits  on  the  thumb- 
nail, and  these  pieces  were  strewed  broad- 
cast over  the  ulcer,  union  would  take 
place  as  usual  with  less  trouble  and  with 
a  more  rapid  result. 

The  following  case  is  alsoinstructive.  Charles 
&.,  aged  forty,  had  a  large  chronic  ulcer  com- 
mencing about  two  inches  above  the  malleoli 
on  the  front  and  internal  surface  of  the  leg, 
and  extending  nearly  six  inches  upwards,  with 
the  average  width  of  three  to  four  inches,  well 
defined  and  somewhat  irregular.  The  whole 
was  of  two  to  three  years'  duration.  He  was 
admitted  October  12,  1870.  October  22,  four 
pieces  of  skin  about  the  size  of  a  grain  of 
wheat,  taken  from  the  thigh,  were  trans- 
planted by  myself,  the  whole  limb  being 
afterwards  covered  by  wet  lint  and  a  band- 
age. October  28  the  lint  was  removed  ;  three 
of  the  pieces  were  adherent,  and  there  was 
an  increase  of  vascularity  in  the  granula- 
tions surrounding  the  transplantation.  The 
case  ended  well ;  the  wound  being  completely 
closed. 

Mr.  Cumberbatch  performed  the  following 
experiment.  On  Saturday,  December  17, 
1870,  an  arm  was  amputated  at  St.  Bartholo- 
mew's Hospital  at  2  P.  M. ;  at  6  P.  M.  Mr. 
Cumberbatch  entered  the  theatre,  four  hours 
after  the  operation,  and  took  from  the  limb, 
which  was  then  quite  cold,  a  portion  of  in- 
tegument. He  cut  it  up  into  small  pieces, 
which  he  transplanted  in  the  usual  way. 
After  bandaging  the  part  he  opened  the 
wound  on  the  fourth  day,  and  found  that 
union  had  taken  place,  and  that  cicatriza- 
tion was  going  on  favorably  from  the  various 
points  ;  the  case  terminated  favorably. 

In  the. Gazette  Medicale  de  Paris,  1870, 
there  is  a  proposal  from  M.  Marc  See  to 
substitute  for  the  above  method  simple 
epidermic  transplantation.  Sufficient  time 
has  not  yet  elapsed  to  allow  a  definite 
opinion  to  be  formed  from  the  experiments 
now  being  conducted  in  reference  to  this 
point.'  [Further  experience  has  estab- 
lished this  as  a  surgical  procedure.] 

1  The  proposal  to  substitute  the  lining 
membrane  of  a  fresh  egg  in  place  of  the  liv- 
ing tissue  has  not  merited  further  remark, 
except  that  it  differs  in  no  respect  from  cover- 
ing an  open  wound  with  goldbeaters'  skin. 
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MINOR  SURGERY. 

By  Thomas  Smith,  Esq. 
Revised  by  John  H.  Packard,  M.D. 


The  following  essay  is  not  intended  to 
embrace  all  matters  usually  included  under 
the  term  "Minor  Surgery,"  since  many 
of  these  will  be  found  scattered  through 
this  work,  being  treated  of  under  the  spe- 
cial diseases  or  particular  localities  with 
which  they  are  more  immediately  con- 
nected. Nor  does  it  attempt  to  enter  into 
the  minute  details  found  in  systematic 
works  on  minor  surgery  ;  but  its  aim  is  to 
describe  briefly  such  proceedings  in  that 
branch  of  surgery  as  are  for  the  most  part 
general  in  their  application  to  the  several 
regions  of  the  body,  and  are  used  in  the 
treatment  of  many  and  various  diseases. 

[Certain  instruments,  which  are  in  con- 
stant use  in  surgical  practice,  or  liable  to 
be  needed,  are  carried  in  what  is  called 
the  "pocket-case."  Of  this  there  are 
very  various  forms.  The  old  fashioned 
ones  contained  a  great  many  instruments ; 
but  the  more  modern  are  carefully  planned 
with  a  view  to  economy  of  space  and  to 
lightness. 

The  simpler  these  cases  are  the  better  ; 
it  is  not  worth  while  to  load  them  up  with 
appliances  which  will  only  seldom  be 
called  for.  We  may  mention  as  essential : 
A  scalpel,  a  bistoury,  scissors,  forceps, 
probes,  director,  porte-caustic,  tenaculum, 
catheter  (male  and  female  combined),  nee- 
dles, silk,  suture-wire, 'ligatures.  Some 
surgeons  carry  several  bistouries,  straight, 
curved,  and  probe-pointed,  saving  space 
by  having  two  put  in  a  double  handle. 
When  this  is  done,  both  ought  always  to 
be  carefully  cleaned  when  either  one  has 
l)een  used. 

In  hospital  practice,  an  apparatus 
known  as  the  "ward-carriage,"  intro- 
duced several  years  ago  by  Dr.  T.  G. 
Morton,  of  this  city,  will  be  found  very 
useful.  As  its  name  implies,  it  is  on 
wheels,  and  the  object  of  it  is  to  carry 
easily  all  the  appliances  likely  to  be  needed 
by  the  surgeons  on  their  rounds.  One 
very  valuable  feature  of  it  is  a  tank,  with 
a  rubber  hose,  by  means  of  which  water 
may  be  directed  in  a  stream  upon  wounds, 
etc.,  thus  largely  doing  away  with  the  use 
of  sponges  and  basins.  The  wheels  are 
fitted  with  rubber  tires,  to  deaden  the 
noise  (fig.  890). 


Fig.  890. 


Morton's  ward  carriage.] 


Bandages,  and  their  Application. 

Bandages  are  appliances  adapted,  ac- 
cording to  circumstances,  to  maintain 
uniform  pressure  on  subjacent  parts,  to 
retain  in  position  fractured  or  dislocated 
limbs,  to  assist  in  maintaining  contact  be- 
tween the  edges  of  large  wounds,  or  to  aid 
in  the  application  of  topical  remedies  to 
various  parts  of  the  body.  For  ordinary 
purposes  they  are  made  of  linen  or  calico  ; 
in  particular  instances  flannel,  or  some 
other  elastic  material,  is  employed,  being 
torn  into  strips  of  appropriate  length  and 
width,  and  prepared  for  application  by 
rolling  up  :  these  pass  under  the'  conven- 
tional name  of  rollers.  [Unbleached  mus- 
lin is  by  far  the  best  material  for  ordinary 
surgical  use.  The  selvedges  should  be 
carefully  torn  off,  and  if  it  is  necessary  to 
sew  together  several  pieces,  the  seams 
should  be  made  very  smooth,  and  laid  so 
as  not  to  irritate  the  skin.  Bandages 
should  be  of  width  proportioned  to  the 
size  of  the  part  concerned  ;  if  too  wide 
they  cannot  be  nicely  applied  ;  if  too  nar- 
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row  they  are  easily  displaced.  Usually 
between  two  and  three  inches  is  a  suit- 
able width.]  Rollers  may  be  single-head- 
ed, where  the  bandage  is  rolled  up  from 
one  end  alone,  the  other  remaining  free  ; 
or  double-headed,  where  both  ends  of  the 
bandage  are  rolled  up  each  into  a  separate 
coil  towards  its  centre.  [At  the  present 
day  the  latter  are  very  rarely  used.] 

To  meet  the  varying  requirements  of 
various  parts  of  the  body,  and  to  fulfil 
the  diverse  conditions  for  which  they  may 
be  needed,  ingenuity  has  devised  a  most 
extensive  variety  in  the  construction  of 
bandages  and  in  the  manner  of  their  ap- 
plication. 

The  more  useful  forms  of  bandage  may, 
however,  be  included  in  two  groups  :  (1) 
the  simple  or  continuous  ;  (2)  the  com- 
pound bandages.  Under  the  term  "sim- 
ple" may  be  included  those  in  which  a 
continuous  roller  is  emphrved  ;  these  are 
the  circular,  spiral,  figure-of-eight,  and 
scalp  bandage.  Compound  bandageg^are 
such  as  require  more  than  a  continuous 
roller  for  their  proper  adjustment ;  these 
may  be  enumerated  as  the  many-tailed, 
the  four-tailed,  the  suspensory,  and  the 
T -bandage,  besides  others  which  will  not 
here  be  referred  to,  as  their  preparation 
and  application  belong  to  the  province  of 
the  instrument-maker  or  bandagist. 

Of  simple  bandages,  by  far  the  most 
useful  and  most  general  in  its  application 
is  the  spiral.  It  consists  in  a  continuous 
spiral  application  of  a  roller,  each  suc- 
ceeding fold  overlapping  the  one  that 
went  before  it  by  about  one-third  of  its 
width ;  it  is  used  oil  the  fingers,  the  up- 
per and  lower  extremities,  the  thorax, 
and  abdomen.  This  form  of  bandage  is 
in  all  cases  applied  from  below  upwards, 
or  from  the  extremities  towards  the  trunk. 
So  long  as  the  part  to  which  it  is  applied 
is  of  uniform  calibre,  as  the  forearm  for  a 
short  distance  above  the  wrist,  the  band- 
age may  be  simply  rolled  around  the 
limb,  passing  from  left  to  right  as  it 
crosses  the  anterior  aspect ;  but  if  the  cir- 
cumference of  the  limb  gradually  increase 
in  size  from  below  upwards,  as  the  calf  of 
the  leg  or  the  upper  part  of  the  forearm, 
the  bandage  must  be  folded  on  itself  for 
reversed]  in  the  manner  represented  in  fig. 
891.  This  proceeding  should  be  effected 
at  each  turn  of  the  roller,  and  should 
always  take  place  opposite  the  same  point 
in  the  circumference  of  the  limb,  or  an  un- 
sightly appearance  will  be  produced.  Its 
effect  is  to  distribute  the  pressure  evenly 
over  the  surface  of  the  part,  and  to  ob- 
viate the  risk  of  the  bandage  slipping.  By 
referring  to  the  woodcut  on  the  next  page 
(fig.  892),  it  may  be  seen  at  what  parts  of 
the  body  it  is  generally  necessary  to  turn 
the  bandage  in  the  manner  above  men- 
tioned. 


The  spiral  bandage  is  not  well  suited 
for  passing  smoothly  over  the  angles  of 
flexion  or  extension  of  joints,  and  for  this 
reason  the  other  variety  of  simple  band- 
age, the  figure-of-eight,  is  employed  in 
conjunction  with  it  in  bandaging  certain 
parts  of  the  body.  Thus  to  bandage  the 
lower  extremity,  taking  the  head  of  the 
roller  in  the  right  hand  and  its  free  end 
in  the  left,  the  outside  of  this  end  should 
be  laid  on  the  dorsum  of  the  foot  and  fixed 
by  a  turn  or  two  of  the  roller.  Passing 
over  the  limb  from  left  to  right,  carefully 
keeping  the  bandage  in  a  uniform  state  of 
tension,  with  as  little  of  it  unwound  as 
possible,  it  may  be  now  applied  in  a  simple 
spiral  manner,  the  roller  changing  hands, 
each  time  it  passes  around  the  foot.  The 
enlargement  at  the  instep  requires  that 
the  bandage  be  twisted  on  itself;  over  the 
ankle-joint  it  must  be  applied  in  a  figure- 
of-eight  fashion  ;  again,  at  the  lower  part 
of  the  leg,  it  may  be  simply  rolled  around 
the  limb,  and  higher  up  it  must  again  be 
twisted  on  itself;  and  so  on,  varying  in 
its  method  of  application  with  the  varying 
conformation  of  the  part  (fig.  891).      It 

Fig.  891. 


Mode  of  applying  the  roller  by  circular  and  reversed 
turns. 

may  be  fastened  off  by  pinning  its  end  to 
the  last  fold  applied  ;  or  the  end  may  be 
split  into  two,  and  these,  being  carried  in 
opposite  directions  around  the  limb,  may 
be  tied  together  where  they  meet. 
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The  peculiar  shape  of  the  thorax,  in- 
creasing as  it  does  in  circumference  from 
below  upwards,  requires  that  a  roller  ap- 
plied to  that  part,  commencing  from  be- 
low, should  be  turned  on  itself  as  it  as- 
cends. Before  applying  a  bandage  to  the 
thorax,  a  wide  piece  of  roller,  about  five 
feet  in  length,  should  be  split  lengthways 
from  its  centre  for  about  half  a  yard  ;  this 
being  thrown  over  the  head  of  the  pa- 
tient, the  ends  may  be  allowed  to  hang 
down  in  front  and  behind.  The  patient 
standing  with  his  back  towards  the  sur- 
geon, his  hands  raised  above  his  head  and 
resting  against  some  support,  the  bandage 
may  be  applied  over  the  neck-piece,  begin- 


ning from  below.  It  may  be  finally  fast- 
ened off  and  secured  from  slipping  in  the 
manner  represented  in  lig.  892,  c. 

The  figure-of-eight  bandage  is  formed 
of  a  single  continuous  roller,  and  is  admi- 
rably adapted  for  passing  over  the  angles 
of  the  joints  ;  and  here  indeed  it  is  almost 
exclusively  employed  :  as  at  the  ankle, 
the  knee,  the  groin,  over  the  metacarpal 
articulation  of  the  thumb  or  finger,  over 
the  elbow-joint  and  shoulder.  Again,  it 
is  made  use  of  to  keep  the  shoulders  apart, 
or  to  draw  them  together,  according  as  it 
crosses  in  front  or  behind  the  bod}''.  At 
the  ankle  the  crossing  of  the  bandage  is 
so  arranged  as  to  fall  in  front  of  the  ankle- 


Fig.  892. 


Application  of  various  bandages. 


joint,  while  the  two  circles  of  the  figure 
embrace  respectively  the  leg  and  foot  (fig. 
892).     At  the  groin  the  two  circles  of  the 


figure  shou  surround,  the  one  the  upper 
part  of  the  thigh,  the  other  the  pelvis  ; 
this  form  of  bandage,  under  the  name  of 
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spica,  is  generally  applied  after  operations 
for  strangulated  hernia,  the  crossing  of 
the  roller  being  arranged  so  as  to  fall  over 
the  situation  of  the  internal  abdominal  or 
femoral  ring  (fig.  892,  d).  In  applying 
the  figure-of-eight  to  the  thumb,  one  limb 
of  the  figure  should  surround  the  root  of 
the  thumb,  while  the  other  passes  around 
the  wrist,  the  crossing  of  the  bandage 
being  situated  over  the  subcutaneous 
margin  of  the  metacarpal  bone  (fig.  892, 
E).  At  the  elbow  this  form  of  bandage 
embraces  the  upper  arm  and  forearm,  and 
crossing  over  the  flexure  of  the  joint  is 
thus  made  available  for  compressing  the 
orifice  of  the  vein  after  venesection  as 
ordinarily  performed  (fig.  892,  r).  In 
bandaging  the  shoulder,  the  roller  is 
passed  around  the  upper  part  of  the  arm 
on  the  one  side,  and  around  the  root  of 
the  neck,  or  under  the  opposite  shoulder, 
on  the  other  ;  the  crossing  of  the  bandage 
will  thus  lie  over  the  prominence  of  the 
head  of  the  humerus  (fig.  892,  G).  The 
figure-of-eight,  as  employed  for  fractures 
of  the  clavicle,  crosses  over  the  situation 
of  the  spines  of  the  upper  dorsal  verte- 
brae, and  surrounds  the  shoulder-joints  on 
either  side,  passing  in  front  of  them  ; 
when  it  is  desirable  to  bring  the  shoulders 
forward  and  maintain  them  in  this  posi- 
tion, the  bandage  is  arranged  so  as  to  cross 
over  the  front  of  the  sternum  and  sur- 
round the  shoulder-joints  on  either  side, 
passing  behind  them  (fig.  893).   This  form 


rigui'e-of-8  bandage  of  both  shoulders,  crossing 
in  front. 

of  bandage  may  be  made  available  for 
compressing  or  supporting  one  or  both 
breasts,  being  passed  round  the  thorax 
under  the  affected  breast  and  over  the 
opposite  shoulder.  At  the  articulation 
of  the  knee  the  figure-of-eight  is  occasion- 
ally employed  to  bring  together  the  frag- 
ments of  the  patella  after  transverse  frac- 
ture of  that  bone  ;  for  this  purpose  the 
circles  of  the  figure  must  the  one  surround 
the  leg,  the  other  the  thigh,  the  bandage 
being  crossed  in  the  popliteal  space.  For 
other  purposes  the  bandage  is  reversed, 


and  so  applied  that  the  crossing  falls  over 
the  front  of  the  articulation. 

Of  scalp-bandages  there  are  two  princi- 
pal varieties — the  knotted  and  the  recur- 
rent ;  they  are  employed  for  retaining 
local  applications  to  wounds  of  the  scalp, 
or  for  exercising  pressure  on  the  part  to 
control  hemorrhage.  The  knotted  band- 
age, which  is  generally  employed  for 
compressing  the  temporal  artery,  is  ap- 
plied in  the  following  manner.  A  band- 
age, about  two  inches  in  width  and  four 
yards  in  length,  being  rolled  up  at  either 
end  into  two  separate  and  unequal  por- 
tions, the  surgeon  taking  one  head  of  the 
roller  in  each  hand,  and  standing  facing 
the  wounded  artery,  applies  the  unwound 
portion  of  the  bandage  over  the  compress. 
He  should  now  pass  his  hands  around  the 
head,  one  on  either  side,  so  as  to  encircle 
it  with  the  roller  until  he  reaches  the  op- 
posite temple,  when  the  two  heads  of  the 
bandage  being  crossed,  they  may  be 
brought  back  again  to  the  point  of  de- 
parture. Here,"  being  crossed  one  over 
the  other,  their  direction  should  be 
changed,  one  end  being  carried  under  the 
chin,  the  other  over  the  vertex,  so  that 
they  may  again  meet  over  the  opposite 
temple,  where  they  are  again  to  be  crossed 
and  carried  around  the  head,  one  on  either 
side,  to  the  point  whence  they  first  started. 
Here,  again,  they  are  crossed,  carried  re- 
spectively under  the  chin  and  over  the 
vertex,  and  so  on  until  sufficient  com- 
pression is  exercised  over  the  wounded 
vessel.  The  application  may  be  secured 
in  position  by  a  few  circular  turns  of  the 
long  end  of  the  roller  (fig.  894). 

Fig.  894. 


Knotted  bandage  of  the  head. 

The  recurrent  or  capeline  bandage  is 
difficult  of  application,  and  easily  becomes 
displaced.  As  it  is  almost  impossible  to 
convey  a  proper  idea  of  the  manner  in 
which  it  is  adjusted  by  a  mere  verbal  de- 
scription, no  further  allusion  will  here  be 
made  to  it. 

Compound  bandages.— The  T-bandage, 
the  four-tailed,  the  many-tailed,  and  the 
suspensory  bandage,  fall  under  this  de- 
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nomination.  The  T-bandage  is  formed 
of  two  pieces  of  linen  roller  attached  to 
each  other  in  the  manner  indicated  by 
the  name  of  the  application.  It  is  princi- 
pally used  in  the  neighborhood  of  the 
perineum,  where  it  is  well  adapted  to 
maintain  pressure  on  the  parts,  or  to  re- 
tain" in  position  any  topical  application. 

In  applying  the  bandage,  that  part  of 
it  represented  by  the  horizontal  limb 
of  the  T  being  passed  around  the  body 
just  above  the  crests  of  the  ilia,  should  be 
fixed  by  tying  together  the  ends  in  front 
of  the  belly,  in  such  a  position  that  the 
vertical  part  of  the  bandage  shall  be  situ- 
ated over  the  spines  of  the  lumbar  verte- 
brae ;.  if  the  application  is  to  be  adjusted 
to  a  female,  the  loose  end  may  now  be 
brought  forward  between  the  nates  and 
in  front  of  the  vulva,  and  attached  to  the 
horizontal  portion  in  the  median  line  of 
the  abdomen.  If  the  patient  is  of  the 
opposite  sex,  the  vertical  part  of  the 
bandage  should  be  split  at  its  free  end, 
and  the  two  ends  brought  up  one  on 
either  side  the  scrotum  and  penis  to  be 
attached  to  the  part  of  the  bandage  that 
encircles  the  body..  As  a  ready  and  effi- 
cient substitute  for  the  linen  roller,  two 
pocket-handkerchiefs  may  be  used  in  the 
application  of  this  form  of  bandage. 

Suspensory  bandages  are  to  be  procured 
ready  for  use  of  an  instrument-maker, 
though  occasionally  they  must  be  impro- 
vised by  the  surgeon  ;  for  such  an  emer- 
gency, a  handkerchief  or  a  piece  of  ban- 
dage being  tied  around  the  abdomen  just 
above  the  crests  of  the  ilia,  a  second 
handkerchief  should  be  passed  beneath 
the  scrotum,  and  attached  in  the  manner 
represented  in  figure  895. 

Fiff.  895. 


Handkerchief  suspensory. 

The  four-tailed  bandage  is  made  by  tak- 
ing a  piece  of  linen  about  six  inches  Avide 
and  a  yard  and  a  half  long,  and  splitting 
it  up  the  middle  from  either  end  to  within 
three  or  four  inches  of  the  centre  ;    this 


would  form  such  a  bandage  as  might  be 
applied  over  the  knee  ;  but  of  course  the 
size  of  the  apparatus  must  be  regulated 
by  that  of  the  part  of  the  body  to  which 
it  is  to  be  adapted.  The  form  of  bandage 
under  consideration  is  generally  employed 
for  maintaining  in  position  topical  appli- 
cations, but  is  occasionally  made  use  of 
to  secure  the  correct  apposition  of  frac- 
tures ;  it  is  applied  over  the  knee-joint, 
to  the  lower  jaw,  and  on  the  vertex.  To 
adjust  this  bandage  to  the  knee-joint,  the 
centre  of  it  should  be  placed  on  the  pa- 
tella, the  four  tails,  being  passed  around 
and  under  the  knee  and  crossed  behind 
the  limb,  should  be  brought  forward 
again,  the  lower  pair  being  tied  together 
in  front  of  the  thigh  above  the  patella, 
the  upper  pair  over  the  head  of  the  tibia 
on  the  anterior  aspect  of  the  leg.  For 
the  lower  jaw  the  bandage  should  not  be 
more  than  three  or  four  inches  in  width, 
and  a  hole  should  be  cut  in  its  centre  to 
admit  the  prominence  of  the  chin  ;  in  ad- 
justing it,  the  centre  of  the  bandage 
should  be  placed  under  the  chin,  and  the 
tails  being  carried  upwards,  the  hinder- 


Four-tailed  bandage  applied. 

most  pair  should  be  tied  over  the  vertex 
about  the  situation  of  the  coronal  suture, 
while  the  anterior  pair  of  ends  are  taken 
backwards  and  fastened  together  above 
the  occipital  protuberance.  When  ap- 
plied to  the  vertex,  the  bandage  should 
be  wider  than  that  required  for  "the  chin  ; 
its  centre  being  placed  on  the  vault  of  the 
skull,  the  posterior  tails  should  be  brought 
down  and  tied  together  beneath  the  chin, 
while  the  anterior  pair  are  carried  back- 
wards and  fastened  beneath  the  occiput, 
or  brought  round  again  under  the  chin 
(fig.  892,  k).- 

The  many-tailed  bandage. — The  advan- 
tage of  this  form  of  application  is,  that  it 
can  be  applied  and  removed  without  any 
disturbance  of  the  parts  to  which  it  is 
adjusted;  and  thus  it  is  chiefly  used  in 
the  treatment  of  compound  fractures,  in 
the  dressing  of  stumps  after  amputation, 
or  in  any  case  where  absolute  quietude  is 
desirable.  The  bandage  is  constructed 
in  the  following  manner  :  to  a  wide  piece 
of  roller,  rather  longer  than  the  part  of 
the  limb  to  which  the  bandage  is  to 
be  applied,  should  be  stitched  in  suc- 
cession several  shorter  portions  of  a  nar- 
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rower  bandage  ;  these  should  be  attached 
by  their  centres  in  such  a  manner  that 
each  piece  is  at  right  angles  to  the  long 
roller,  and  overlaps  the  preceding  piece 
by  one-third  of  its  width.  These  shorter 
portions  should  be  each  about  half  as  long 
again  as  the  circumference  of  the  limb 
they  are  to  surround.  This  bandage, 
like  the  spiral,  should  be  applied  from 
below  upwards  ;  the  back  piece  should  be 
drawn  up  behind  the  limb  or  part  which 
is  to  be  bandaged,  and  the  transverse 
portions  spread  out  evenly  on  either  side, 
the  last  piece  sewn  on  standing  first  in 
order  for  application.  Beginning  from 
below,  the  opposite  ends  of  these  trans- 
verse pieces  should  be  crossed  over  each 

Fig.  897. 


Bandage  of  Scultetus. 

other  around  the  limb,  each  succeeding 
pair  overlapping  and  keeping  in  place  the 
ends  of  bandage  that  immediately  pre- 
ceded them  (fig.  897)  :  the  last  pair  may 
be  tied  together,  or  kept  in  position  with 
a  piu. 


Immovable  Apparatus. 

Under  this  head  it  is  proposed  to  con- 
sider those  methods  of  bandaging  by  which 
support  and  immobility  are  secured  ;  the 
essential  principle  of  the  application  being 
that  it  admits  of  adaptation  while  in  a 
moist  and  pliant  condition,  and  is  thus 
enabled  the  more  exactly  to  accommodate 
itself  to  the  conformation  of  the  parts  to 


which  it  is  applied,  before  assuming  its 
permanent  condition  of  immobility. 

Gum-and-chalk,  white-of-egg  and  flour, 
gypsum,  starch,  dextrine,  leather,  gutta- 
percha, millboard,  pasteboard,  Hide's 
felt,  are  any  of  them  made  use  of  in  com- 
bination with  the  ordinary  bandage  for 
the  above-named  purpose.  These  forms 
of  immovable  apparatus  are  employed  in 
the  treatment  of  fractures,  in  chronic 
joint-affections,  and  other  diseases  where 
it  is  necessary  to  maintain  permanent 
immobility  or  pressure. 

Gum-and-chalk  is  prepared  by  rubbing 
together  in  a  mortar  mucilage  with  a  suf- 
ficient amount  of  chalk  to  form  a  mixture 
about  the  consistence  of  thick  cream. 
The  limb  being  placed  in  the  position  in 
which  it  is  desirable  it  should  be  retained, 
should  be  protected  over  its  more  promi- 
nent points  with  a  layer  of  cotton-wool. 
Having  been  firmly  and  evenly  bandaged, 
the  gum-and-chalk  may  be  smeared  over 
the  roller  with  a  brush  or  the  open  palm 
of  the  hand  ;  in  doing  this  the  baud  or  the 
brush  should  be  applied  to  the  part  in  the 
same  direction  as  the  spiral  of  the  roller, 
that  is,  around  the  front  of  the  limb, 
.from  left  to  right.  If  a  great  amount  of 
rigidity  is  required,  a  second  bandage 
may  be  applied,  and  treated  in  the  same 
manner  ;  or  the  apparatus  may  be  still 
further  strengthened  by  combining  with 
the  bandage  gutta-percha,  leather,  or 
pasteboard  splints  moulded  to  the  parts 
while  in  a  pliant  condition.  These  should 
be  applied  to  the  limb  immediately  over 
the  cotton-wool  sheathing,  and  they  may 
be  retained  in  position  during  the  applica- 
tion of  the  first  bandage  by  strips  of  ad- 
hesive plaster.  The  gum  -  and  -  chalk 
bandage  takes  from  four  to  five  hours  to 
dry,  and  during  this  time,  if  there  is  any 
considerable  tendency  to  displacement  in 
the  limb,  means  must  be  used  to  counter- 
act it  until  the  application  has  become 
rigid.  Fortius  reason  it  is  that  the  plas- 
ter-of-Paris,  or  gypsum  bandage,  as  it  is 
called,  is  preferred  by  many  to  the  gum- 
and-chalk. 

The  gypsum  bandage. — For  this  form  of 
application  a  roller,  which  should  be  of 
coarse  and  open  material,  must  be  pre- 
viously prepared  by  rubbing  into  its  tex- 
ture dry  powder  of  plaster  of  Paris. 
[The  most  convenient  way  of  doing  this 
is  by  means  of  a  double  bandage  roller 
such  as  is  shown  in  fig.  898. 

The  loose-meshed  muslin,  cut  or  torn 
from  the  piece  of  the  desired  width,  is  first 
rolled  on  the  upper  rod,  and  the  loose  end 
carried  down  through  a  very  narrow  slit 
in  the  bottom  of  the  trough  below.  Into 
this  trough  the  finely-ground  dry  plaster 
is  sifted,  while  the  bandage  is  slowly  rolled 
downwards,  round  the  lower  bar,  which  is 
just  like   that   of  an  ordinary  bandage- 
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roller.  ]  The  surgeon  should  have  at  hand 
a  bag  of  the  same  material,  and  a  basin  of 
water.  The  limb  being  protected  with  a 
layer  of  cotton-wool,  the  prepared  roller 


Double  bandage  roller  for  preparing   the  plaster-of- 
Paris  bandage.] 

should  be  immersed  in  water  for  about  a 
minute  ;  it  is  then  ready  for  immediate 
application.  It  should  be  rolled  around 
the  limb  in  a  spiral  manner,  just  as  an 
ordinary  bandage  ;  after  every  second  or 
third  turn  of  the  roller,  the  left  hand 
should  be  plunged  into  water  and 
smeared  over  the  part  last  applied. 
[Generally  it  is  necessary,  in  order  to 
form  a  casing  of  sufficient  firmness,  to  apply 
several  such  rollers,  one  above  the  other.  ] 
When  the  whole  has  been  thus  treated, 
the  exterior  of  the  bandage  should  be 
rubbed  over  with  a  paste  of  plaster-of- 
Paris  and  water,  until  a  smooth  surface 
and  sufficient  rigidity  have  been  attained. 
This  form  of  application,  after  the  lapse 
of  ten  minutes  or  a  quarter  of  an  hour, 
will  have  acquired  its  permanent,  condi- 
tion of  rigidity. 

[Within  the  last  few  years  the  method  of 
treating  spinal  curvature  by  means  of 
plaster-of-Paris  jackets  has  been  brought 
prominently  forward  by  Dr.  L.  A.  Sayre, 
of  New  York,  and  used  with  great  success 


by  him  and  other  surgeons.  A  brief  de- 
scription of  the  mode  of  applying  it  in 
these  cases  may  be  appropriately  intro- 
duced here. 

The  bandages,  of  suitable  width  accord- 
ing to  the  size  of  the  patient,  and  from 
three  to  six  yards  long,  are  prepared  in 
the  way  already  mentioned.  Narrow 
strips  of  roughened  tin  are  provided,  to 
be  placed  longitudinally  (across  the  turns 
of  the  bandage)  so  as  strengthen  the  ap- 
paratus  while  lessening  the  weight  of 
plaster  required.  The  patient's  chest  is 
stripped,  and  a  very  close-fitting  woven 
shirt  applied  next  the  skin. 

As  it  is  difficult  for  an  assistant  to  hold 
the  patient  suspended  during  the  time  re- 
quired for  the  application  and  hardening 
of  the  dressing,  the  apparatus  shown  in 
fig.  899  has  been  devised.     It  consists  of 


Suspensory  apparatus  for  application  of  the  plaster 
jacket. 

a  curved  iron  cross-bar  to  which  are 
attached  an  adjustable  head-  and  chin- 
collar  and  axillary  bands.  To  a  hook  in 
the  centre  is  attached  a  compound  pulley, 
the  other  end  of  which  is  secured  either  to 
a  hook  in  the  ceiling,  or  to  the  top  of  a 
tripod  about  eight  feet  high,  fig.  900. 

The  collar  and  bands  having  been  care- 
fully adjusted,  the  patient  is  drawn  up 
until  the  feet  are  clear  of  the  floor,  and 
a  wedge-shaped  "dinner-pad,"  the  thin 
edge  downwards,  is  fitted  over  the  epigas- 
trium. This  pad  is  made  of  raw  cotton 
folded  in  a  handkerchief,  and  is  intended 
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to  prevent  the  plaster  jacket  from  being 
too  tight  to  allow  of  distension  by  food 
taken  into  the  stomach.  Small  pads  of 
cotton  are  also  placed  over  all  bony  promi- 

Fier.  900. 


Tripod  for  suspension  during-  application  of  the 
plaster  jacket. 

nences,  and  in  girls  or  women,  the  mam- 
mae are  protected  in  like  manner,  the  pads 
to  be  removed  just  before  the  plaster  sets. 
The  undershirt  having  been  carefully 
adjusted  (it  may  be  tied  over  the  shoul- 
ders and  under  the  perineum  by  means  of 
tapes),  the  patient  is  kept  suspended,  as 
in  fig.  901,  while  the  bandage  is  applied 
over  the  shirt,  around  the  smallest  part  of 
the  body  first,  then  down  to  the  upper 
part  of  the  pelvis,  and  then  spirally  until 
it  encases  the  whole  of  the  trunk,  smoothly 
•  but  not  tightly.  When  one  or  two  layers 
of  bandage  have  been  put  on,  the  strips  of 
tin  are  added,  and  then  another  layer  of 
bandage.  As  soon  as  the  plaster  is  firm 
enough,  the  patient  is  carefully  lowered 
and  laid  on  his  back  on  a  firm  mattress. 
All  the  pads  that  can  be  reached  are  re- 
moved, and  the  jacket  carefully  and  gently 
dented  in  with  the  hand  in  front  of  each 
iliac  spine.  Any  weak  spots  may  be 
wetted,  and  a  little  more  plaster  dusted 
on. 


There  are  other  mechanical  arrange- 
ments used  by  some  surgeons  instead  of 
the  tripod  ;  an  English  method  is  to  lay 
the  patient  in  a  hammock,  face  down- 

Fie.  901. 


Patient  suspended  ready  for  the  plaster  (Stimson). 

wards,  and  after  applying  the  plaster  and 
placing  the  patient  on  the  mattress,  to 
cut  away  the  hammock  at  the  upper  and 
lower  edges  of  the  jacket.  By  some,  the 
bandages  are  first  arranged  in  order  (as  in 
the  so-called  "bandage  of  Scultetus")  on 
a  mattress,  and  the  patient  laid  upon 
them,  when  tbej7  are  brought  up  around 
him  and  secured.  Some  surgeons  dis- 
pense with  the  dinner-pad  by  making  the 
patient  eat  a  hearty  meal  just  before  be- 
ginning the  operation. 

Any  existing  sores  or  sinuses  should  be 
covered,  previous  to  the  application  of 
the  jacket,  with  a  large  piece  of  oiled  silk 
or  fine  rubber-cloth.  Before  the  plaster 
hardens,  a  hole  is  cut  in  it,  and  the  oiled 
silk  cut  in  radiating  lines  from  the  centre 
to  the  edge,  so  as  to  make  strips  which 
can  be  turned  back  and  fastened  so  as  to 
protect  the  edges  of  the  hole  in  the  plas- 
ter. A  hole  must  also  be  cut  in  the  shirt, 
when  the  sores  will  be  exposed  and  dress- 
ings can  be  applied. 

A  jacket  so  adjusted  can  be  worn  for 
several  months  (cleanliness  having  of 
course  to  be  foregone  for  that  time).  It 
can  be  removed  either  by  sawing  it  open 
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with  an  instrument  adapted  for  the  pur- 
pose, or  by  cutting  it  with  suitable  pliers. 
When  there  is  disease  of  the  cervical 
vertebra?,  rendering  it  desirable  to  afford 
support  to  the  head,  the  device  called  by 
Dr.  Sayre  his  "jury-mast"  answers  an 
excellent  purpose.  It  consists  of  a  curved 
shaft  over  the  head,  from  which  the  lat- 
ter may  be  suspended  by  a  padded  leather 
sling,  the  lower  extremity  of  the  shaft 
being    attached,   so  as  to  be  raised  or 


lowered  at  will,  to  a  frame  contained  be- 
tween the  layers  of  the  plaster-jacket. 
Fig.  902  shows  the  arrangement,  and  iu 
fig.  903  it  is  seen  applied.] 

Starch,  white-of-egg,  and  dextrine,  are 
all  used  in  their  iiuid  forms  as  stiffening 
materials  for  bandages.  The  roller  may 
be  soaked  in  a  solution  of  one  or  the  other 
of  these  substances  previous  to  its  appli- 
cation ;  or  again,  the  roller  being  cut  into 
short   pieces,  each  half  as  long  again  as 


[Fig.  902. 


Fiff.  903. 


Sayre's  jury-mast. 

the  circumference  of  the  limb,  these  por- 
tions may  be  applied  separately  to  the 
part  from  below  upwards  ;  the  opposite 
ends  of  each  piece  crossing  one  another 
over  the  anterior  aspect  of  the  limb,  and 
each  succeeding  piece  overlapping  the 
one  that  went  before  it  by  one-third  of  its 
width.  Strips  of  paper  soaked  in  any  of 
the  above-named  solutions  may  be  advan- 
tageously applied  in  the  manner  just  de- 
scribed. 

[A  very  excellent  mode  of  attaining  the 
same  end  is  by  the  use  of  a  saturated 
solution  of  silicate  of  potash  (soluble 
glass),  painted  on  over  the  turns  of  an 
ordinary  roller.  Here  also  several  suc- 
cessive layers  of  bandage  should  be  ap- 
plied. Solidification  generally  occurs  very 
rapidly.] 

Gutta-percha,  pasteboard,  millboard,  or 
leather,  may  be  used  in  combination  with 
any  of  the  above  stiffening  materials  to 
give  additional  firmness  and  permanency 
to  the  application.  These,  being  cut  into 
pieces  of  the  required  dimensions  must  be 


Sayre's  jury-mast  applied.] 

moulded  to  the  shape  of  the  part  while  in 
a  pliant  condition. 

Gutta-percha  is  rendered  fit  for  applica- 
tion by  plunging  it  for  a  minute  or  two 
into  hot  water.  Millboard,  pasteboard,  and 
leather,  may  be  prepared  for  use  by  soak- 
ing them  for  a  sufficient  time  in  warm 
water.  Before  applying  splints  formed  of 
these  materials  to  a  limb,  the  whole  part 
should  be  carefully  swathed  in  a  layer  of 
cotton-wool.  In  many  hospitals  it  is  the 
practice  first  to  envelop  the  limb  in  a  dry 
roller,  and,  having  moulded  pasteboard 
splints  to  fit  the  parts,  to  fix  these  by  ap- 
plying a  bandage  previously  saturated  with 
a  thick  solution  of  starch.  The  material 
called  Hide's  felt,  being  lined  with  wash- 
leather,  can  be  applied  next  to  the  skin. 

In  adjusting  the  immovable  apparatus 
to  a  compound  fracture,  or  to  any  part 
where  it  is  desirable  that  an  aperture 
should  exist  for  the  escape  of  matter  or 
for  the  dressing  of  a  wound,  the  applica- 
tion should  be  effected  in  the  ordinary 
manner,  and   subsequently  the   bandage 
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over  the  wound  or  sinus  may  be  cut  away 
to  the  necessary  extent. 

One  great  advantage  attaching  to  the 
form  of  apparatus  under  consideration 
is  the  manner  in  which  it  may  be  adapt- 
ed to  changes  in  the  size  of  the  limb. 
When,  from  swelling  of  the  parts  be- 
neath, it  is  necessary  to  loosen  the  band- 
age, the  whole  application  should  be  cut 
from  end  to  end  with  strong  scissors  or  a 
knife,  on  the  anterior  aspect  of  the  limb  ; 
this  will  entirely  relax  the  parts.  Subse- 
quently the  degree  of  support  and  pres- 
sure to  be  exercised  may  be  regulated  by 
passing  straps  and  buckles  around  the 
case  in  which  the  limb  now  lies,  and 
tightening  or  loosening  these  as  occasion 
may  require. 

Where,  from  subsidence  of  swelling  or 
other  causes,  it  becomes  necessary  to 
tighten  the  application,  a  longitudinal 
strip  may  be  cut  out  of  the  apparatus 
from  end  to  end,  and  with  straps  and 
buckles  the  sides  of  the  case  may  be 
brought  more  nearly  into  apposition. 

There  is  sometimes  considerable  diffi- 
culty in  removing  the  so-called  immovable 
apparatus  ;  this  may  be  overcome  by  sur- 
rounding the  parts  with  a  wet  cloth  for 
some  time  before  the  removal  is  attempt- 
ed. When  the  bandage  is  thoroughly 
soaked,  it  may  be  uncoiled  from  above 
downwards  with  little  difficulty,  or  it  may 
be  cut  with  scissors,  layer  by  layer.1 


Sutures  and  their  Application. 

Sutures  are  used  for  bringing  together 
and  maintaining  in  contact  the  opposed 
surfaces  of  wounds.  They  differ  both  in 
the  method  of  their  application  and  the 
material  of  which  they  are  composed : 
this  difference  is  owing  to  the  varying  ne- 
cessities of  wounds,  as  these  vary  in  cha- 
racter, or  occur  in  one  or  another  part  of 
the  body.  There  are  four  principal  vari- 
eties in  the  method  of  applying  sutures  : 
(1)  the  continuous  ;  (2)  the  interrupted  ; 
(3)  the  twisted  ;  (4)  the  quilled  ;  in  these 
the  material  employed  may  be  silken  or 
hempen  thread,  horsehair,  iron,  or  silver 
wire.2  Under  the  head  of  each  of  the 
principal  forms  of  suture,  the  material  of 
which  it  may  be  composed  will  be  referred 
to  more  particularly. 

1  Or  a  piece  of  wide  tape  is  laid  beneath 
the  bandage  at  the  time  of  its  application, 
the  lower  end  being  left  hanging  out ;  this  is 
used  to  raise  the  bandage  upon,  while  it  is 
divided  with  the  scissors. 

2  The  shotted  suture,  the  clamps  and  other 
forms  attaching  themselves  to  special  regions 
of  the  hody,  will  be  found  described  in  the 
essay  on  Plastic  Sltroery,  and  in  the  account 
of  the  various  plastic  operations. 


To  save  subsequent  repetition,  certain 
general  principles  applicable  to  all  forms 
of  suture  will  be  noticed.  In  passing  the 
needle,  the  edges  of  the  wound  majr  be 
advantageously  held  in  contact  with  the 
forefinger  and  thumb  of  the  left  hand,  or 
they  may  be  simultaneously  tightened  so 
as  to  bring  them  parallel  to  each  other, 
that  their  opposite  and  corresponding 
parts  may  exactly  coincide.  The  needle 
should  penetrate  the  surface  at  an  angle 
of  50°,  and  should  at  least  pass  through 
the  whole  thickness  of  the  integument  at 
each  stitch  ;  as  a  general  rule  the  tln-ead 
should  penetrate  to  a  sufficient  depth  to 
avoid  leaving  beneath  it  in  the  wound 
any  considerable  cavity  or  space  in  which 
pus  can  accumulate.  The  distance  from 
the  edge  of  the  wound  at  which  the  suture 
should  enter  and  leave  the  part,  must 
necessarily  vary  with  the  depth  of  the 
wound  and  the  amount  of  tension  to 
which  the  thread  will  be  subject,  but  in 
no  case  should  there  be  less  than  the 
eighth  of  an  inch  between  the  suture-hole 
and  the  margin  of  the  wound.  Sutures, 
as  a  rule,  ought  not  to  include  vessels, 
nerves,  fascise,  muscles,  or  tendons.  Where 
more  than  one  suture  is  used,  the  inter- 
nal between  the  points  of  suture  in  the 
wound  should  be  sufficiently  small  to 
overcome  any  tendency  there  may  be  for 
the  edges  of  the  wound  to  evert,  or  the 
fat  and  subcutaneous  tissue  to  bulge. 
The  line  of  the  thread  ought  to  cross  that 
of  the  wound  at  right  angles  ;  and  in  cases 
where  the  thread  has  to  be  tied,  care 
should  be  taken  that  the  knot  may  fall  on 
one  side  of  the  line  of  contact  of  the  edges 
of  the  wound.  A  single  knot  having  been 
tied,  some  precautions  should  be  taken  to 
prevent  its  slipping  while  the  second  knot 
is  prepared.  This  may  be  tied  firmly, 
but  need  not  be  tightened  by  the  exercise 
of  any  force  ;  the  fingers  are  sufficiently 
strong  to  effect  its  proper  adjustment, 
without  making  unnecessary  or  unseemly 
muscular  efforts. 

The  size  of  the  needle  employed  for 
passing  continuous  or  interrupted  sutures 
should  be  adapted  to  that  of  the  thread 
to  be  carried,  and  to  the  depth  of  the  tis- 
sues to  be  traversed.  The  shape  of  the 
needle,  whether  straight  or  curved,  should 
bear  relation  to  the  situation  and  nature 
of  the  wound.  For  incised  wounds  on 
the  exterior  of  the  body,  where  the  edges 
can  only  be  transfixed  from  the  cutaneous 
surface,  or  where  the  opposite  margins  of 
the  wound  can  both  be  traversed  by  one 
plunge,  a  curved  needle  is  best  adapted  ; 
whereas  a  strong  straight  needle  is  more 
convenient  for  the  completely  free  mar- 
gins of  extensive  wounds,  such  as  are 
left  by  the  removal  of  large  tumors,  or 
after  amputations. 

The  continuous  suture  [fig.  904]  is  for  the 
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most  part  used  for  the  accurate  apposition 
of  wounds  having  thin  and  delicate  edges, 
such  as  those  of  the  eyelids  or  intestines. 
The  application  consists  in  the  simple  sew- 
ing together  of  the  wound  from  side  to  side; 


The  continued,  or  glover's  suture.] 

the  first  stitch  heing  tied,  to  prevent  its 
pulling  through.  .  This  form  of  suture 
may  be  fastened  off  by  knotting  together 
the  free  end  of  the  thread  with  the  stitch 
last  passed  ;  or  by  clamping  with  a  small 
perforated  shot ;  it  can  be  removed  by 
.cutting  with  fine-pointed  scissors  each 
portion  of  the  thread  as  it  passes  across 
the  line  of  the  wound,  and  subsequently 
withdrawing  these  portions  separately. 
Silk,  fine  thread,  horsehair,  or  silver-wire 
may  be  used  for  the  continuous  suture, 
and  the  needle  should  be  small  and  curved 
at  its  point. 

The  interrupted  suture  [fig.  905]  is  more 
general  in  its  adaptation  than  any  other 

[Fig.  905. 


Interrupted  suture  (Gross).] 

form,  being  used  in  wounds  of  almost 
every  description.  Although  from  its  very 
nature  it  does  not  maintain  the  surfaces  of 
a  wound  in  such  close  and  absolute  contact 
as  can  be  secured  by  the  continuous  or 


twisted  suture,  yet  it  possesses  certain  ad- 
vantages over  these,  both  in  the  facility 
with  which  it  is  applied  and  subsequently 
withdrawn  (piecemeal  if  need  be),  and  in 
that  while  it  puts  the  parts  in  such  a  condi- 
tion that  union  is  most  likely  to  take  place, 
yet,  in  the  event  of  the  healing  process  be- 
ing retarded,  it  offers  no  serious  obstacle  to 
the  discharge  of  matter.  For  the  applica- 
tion of  this  suture  the  needle  may  be  either 
curved  or  straight,  its  form  varying  with 
the  disposition  of  the  parts  to  which  it  is 
to  be  applied.  The  peculiarity  from  which 
is  derived  the  name  of  this  form  of  suture, 
consists  in  the  cutting  of  the  thread  after 
each  complete  stitch,  and  tying  the  ends 
together,  over,  or  rather  just  on  one  side 
of,  the  line  of  the  wound.  In  wounds 
with  edges  of  considerable  thickness  and 
extent,  the  needle  is  generally  passed 
separately  through  the  opposite  margins, 
being  first  introduced  from  the  cutaneous 
surface  towards  the  deeper  aspect  of  the 
parts,  and  subsequently  from  the  cavity 
of  the  wound  towards  the  surface  of  the 
body. 

Silken  and  hempen  thread,  the  materi- 
als formerly  made  use  of  for  the  inter- 
rupted suture,  have  now  very  generally 
given  place  to  silver  or  iron  wire.  These 
latter  possess  most  decided  advantages 
over  silk,  or  any  thread  of  vegetable  ori- 
gin, in  their  cleanliness,  and  in  the  di- 
minished tendency  they  show  to  excite 
irritation  in  the  tissues  through  which 
they  pass.1  For  the  introduction  of  me- 
tallic wire,  as  a  substitute  for  threads  of 
organic  origin,  we  are  greatly  indebted  to 
Sir  J.  Simpson,  of  Edinburgh,  who,  by 
the  publication  of  the  results  of  his  ex- 
periments on  animals,  and  by  the  success 
that  attended  his  use  of  the  same  suture 
in  man,  first  drew  general  attention  to 
the  subject  in  this  country.  In  1849,  Dr. 
J.  Marion  Sims  was  the  first  to  apply  the 
same  description  of  suture  in  America.2 
Dr.  Sims's  claims  to  priority  had,  how- 
ever, been  anticipated  (at  least  so  far  as 
the  principle  involved  was  concerned) 
some  two  hundred  years  before  by  Fabri- 
cius  ab  Aquapendente,  who,  writing  in 
1647,  refers  to  the  imperfections  of  the 
materials  for  suture  at  that  time  in  use, 
namely,  that  they  excited  irritation,  pro- 
duced discharge,  and  easity  ulcerated  out. 
As  a  substitute,  he  recommends  iron  or 
brass  wire   sharpened  at  one  extremity 

1  My  personal  experience,  in  opposition  to 
Sir  J.  Y.  Simpson's  observations,  leads  me  to 
give  a  decided  preference  to  silver  over  iron 
as  a  material  for  metallic  snture,  and  this  is, 
1  believe,  in  accordance  with  the  opinion  en- 
tertained at  most  of  our  metropolitan  hospi- 
tals. 

2  Anniversary  Discourse,  1858,  before  the 
New  York  Academy  of  Medicine. 
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and  annealed  elsewhere,  thus  forming  both 
needle  and  suture  of  one  continuous  piece 
of  metal.1  Again,  in  our  own  country, 
in  the  year  1834,  Mr.  Gossett2  suc- 
cessfully treated  a  case  of  vesieo-vaginal 
fistula  by  silver-gilt  wire  sutures,  and  cu- 
riously enough,  adopted  the  same  position 
for  the  patient  that  is  now  found  most 
convenient  for  the  performance  of  the 
operation  ;  a  position,  the  advantages  of 
which  Dr.  Marion  Sims  believed  himself 
to  have  been  the  first  to  discover.. 

For  carrying  a  metallic  thread,  an  ordi- 
nary needle  of  rather  large  size,  and 
pretty  deeply  grooved  behind  the  eye, 
may  be  employed,  or  one  of  those  speci- 
ally made  for  passing  this  description  of 
suture.  Of  these  there  are  three  varie- 
ties (fig.  906),  namely,  that  invented  by  Mr. 
Price,  having  two  eyes,  and  being  deeply 
grooved,  ]  ;  Mr.  Lister's  furnished  with 
one  eye,  and  grooved  laterally,  2 ;  and 
that  recommended  by  Mr.  Murray,  hav- 
ing an  open  end,  and  a  groove  on  the  side 
to  admit  of  the  end  of  the  wire  being 
doubled  on  itself,  3.  Silver  wire,  if  kept 
long,  soon  loses  its  softness  and  plia- 
bility, and  becomes  unlit  for  sutures  ;  it 
may  be  reannealed  at  any  time,  and  best 

Fig.  906. 
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Needles  for  the  wire-suture. 

of  all  just  before  it  is  required  for  use. 
Metallic  sutures  are  generally  fastened  off 
by  first  crossing,  and  then  twisting,  the 
opposite  ends  of  the  wire  together,  until 
sufficiently  secure  to  resist  the  tension  to 
which  they  will  be  exposed  ;  a  better  way 
is  by  tying  the  ends  together  in  a  double 
knot.  In  applying  these  sutures  to  the 
prepuce  or  elsewhere,  where  the  edges  of 
the  wound  are  thin  and  delicate  in  struc- 
ture, and  the  tissues  around  of  lax  dispo- 
sition, some  care  must  be  taken  lest  the 
edges  of  the  wound  themselves  be  twisted 
and  bruised  in  the  process  of  fastening 
the  suture.     For  horsehair  sutures  a  very 

'  See  Dr.  Aveling's  letter  to  Medical  Times 
and  Gazette,. January  22, 1859,  where  the  whole 
passage  from  Fabricius  is  quoted  at  length. 

2  Lancet,  November  29,  1834. 


fine  needle  may  be  used,  the  hair  being 
fastened  through  the  eye  of  the  needle  by 
a  single  knot. 

[An  extremely  convenient  plan  is  to 
use  a  needle  with  an  eye  near  the  point, 
thrusting  it  through  the  tissues,  passing 
the  wire  through  the  eye,  and  withdraw- 
ing the  needle,  thus  bringing  the  wire 
with  it.  For  many  years  I  have  found 
this  method  equally  available  for  all  sorts 
of  wounds.  The  needle,  which  is  essen- 
tially the  same  as  that  devised  by  Mr. 
Baker  Brown  for  ruptured  perineum,  may 
either  be  set  in  a  handle  or  held  in  a 
needle-carrier.] 

When  the  interrupted  suture  is  formed 
of  silk  or  thread,  it  is  easily  removed  by 
dividing  it  with  the  point  of  the  scissors 
just  away  from  the  knot,  grasping  this  in 
the  forceps,  and  gently  drawing  out  the 
suture.  Metallic  threads  may  be  removed 
by  cutting  the  wire  and  straightening  the 
ends  before  withdrawing  it,  or  better,  by 
cutting  away  a  portion  of  the  wire — nearly 
all  the  parts  exposed  to  view,— and  with- 
drawing the  remainder  with  the  forceps, 
pulling  towards  the  line  of  the  wound,  so 
as  to  make  the  wire  describe  a  slight  curve 
in  its  exit,  suited  to  the  shape  which  it 
has  assumed.  The  foregoing  is  one  of  the 
best  methods  of  removing  metallic  sutures, 
a  proceeding  which,  owing  to  the  stiffen- 
ing of  the  wire,  is  liable  to  be  somewhat 
painful  in  its  execution,  unless  some  such' 
plan  as  the  above  be  adopted  ;  this  diffi- 
culty in  their  removal  seems  to  be  the 
great  drawback  to  the  employment  of 
metallic  sutures.  It  is  inexpedient,  par- 
ticularly in  hospital  practice,  to  leave  me- 
tallic sutures  in  a  wound,  in  the  hope 
that  they  will  slough  out  ;  the  wire,  or  at 
least  so  much  of  it  as  is  beneath  the  skin, 
will  in  the  majority  of  cases  become  en- 
cysted, and  may  subsequently  prove  a 
considerable  source  of  inconvenience.1 
As  an  instance  of  the  tolerance  of  metal- 
lic sutures  exhibited  by  certain  tissues, 
we  ma}'  mention  the  case  of  a  woman 
who  still  retains  a  silver  suture  in  the 
anterior  wall  of  the  vagina,  introduced 
by  Mr.  Wormald  several  months  previ- 
ously for  the  cure  of  vesieo-vaginal  fis- 
tula ;  this  patient  has  since  borne  a  child. 

Before  removing  interrupted  sutures,  it 
is  usual  to  support  the  intervals  of  the 
wound  between  them  by  strips  of  adhe- 
sive plaster :  but  for  further  information 
on  this  point  the  reader  is  referred  to  the 
essay  on  Wounds,  Vol.  I.,  p.  394. 

The  twisted  suture  [lig.  907]  will  retain  in 
immediate  contact  the  whole  surfaces  of  a 

1  A  fine  silver  ligature,  which  had  been 
placed  on  the  radial  artery  at  the  wrist,  was 
removed  three  months  afterwards  by  myself, 
on  account  of  the  inconvenience  it  caused  the 
patient. 


SUTURES 


649 


wound  of  considerable  depth  ;  it  is  em- 
ployed in  the  operation  for  hare-lip,  in 
many  wounds  of  the  face,  especially  such 

[Fig.  907. 


The  twisted  suture.] 

as  lay  open  the  cavity  of  the  mouth,  and 
in  extensive  wounds  of  the  abdominal 
walls.  • 

Hare-lip  pins,  cutting  wire-pliers,  and 
silk,  twine,  or  some  soft  thick  thread,  are 
required  for  its  application. 

The  edges  of  the  wound  being  held  in 
contact,  or  at  all  events  being  carefully 
maintained  in  the  same  horizontal  plane, 
the  pin  should  be  made  to  transfix  the 
wound,  entering  the  skin  from  half  an 
inch  to  an  inch  from  one  of  its  margins, 
and  appearing  at  the  same  distance  be- 
yond the  opposite.  -  The  requisite  num- 
ber of  pins  having  been  passed,  a  piece 
of  silk,  or  whatever  other  material  is 
chosen  for  the  suture,  should  be  twisted 
over  each  pin  in  the  form  of  the  figure  8, 
so  that  the  circles  of  the  figure  surround 
the  extremities  of  the  pin,  and  the  cross- 
ing of  the  thread  lies  over  the  line  of  the 
wound.  The  same  thread  may  be  made 
to  serve  for  all  the  sutures,  provided  it  is 
sufficiently  long,  being  passed  continu- 
ously from  one  pin  to  the  next  below  it. 
The  opposite  ends  of  the  ligature  beinsj 
tied  together,  each  pin  may  be  shortened 
at  its  pointed  extremity,  and  adjusted  so 
as  to  leave  about  half  an  inch  projecting  on 

[Fig.  908. 


India-rubber  suture.] 

either  side.  The  skin  may  be  protected  from 
these  rough  cut  ends  by  passing  beneath 
them  a  strip  of  soft  lint  ■  and  the  whole 
vol.  in. — 42 


is  best  covered  with  the  same  material 
dipped  in  oil.  [Another  plan  is  to  slip 
over  each  pin  a  small  rubber  loop,  as  in 
fig.  908.  This  makes  a  very  neat  arrange- 
ment, and  holds  very  well.]  In  withdraw- 
ing this  form  of  suture,  the  heads  of  the 
pins  should  be  grasped  in  the  forceps,  and 
loosened  by  a  slight  rotatory  movement ; 
they  may  then  be  drawn  out,  while  the 
finger  and  thumb  are  placed  on  the  suture 
itself,  to  prevent  any  traction  being  exer- 
cised on  the  margins  of  the  wound.  When 
the  cut  surfaces,  to  which  the  twisted 
suture  is  applied,  are  of  great  thickness, 
it  is  sometimes  necessary  to  add  a  few  in- 
terrupted sutures  at  the  extreme  edges  of 
the  wound  to  prevent  the  eversion  of  the 
fat  and  subcutaneous  tissue. 

In  applying  the  twisted  suture  to  the 
face,  or  elsewhere  where  a  sightly  cicatrix 
is  a  consideration,  great  care  is  needed,  in 
transfixing  the  parts,  to  keep  the  margins 
of  the  wound  exactly  on  the  same  level. 
To  avoid  any  doubling-in  of  the  skin,  it 
is  well  to  tilt  up  the  edges  of  the  wound 
while  passing  the  pin  through  them. 

For  this  suture  the  softer  varieties  of 
thread  possess  a  considerable  advantage 
over  silk  or  twine  ;  the  latter,  from  the 
firmness  of  their  texture,  being  too  apt  to 
bruise  the  soft  parts  beneath  them  ;  on 
this  account  some  adopt  the  plan  of  using 
narrow  strips  of  lint  to  wind  around  the 
ends  of  the  pins. 

The  quilled  suture  [fig.  909]  is  adapted 
to  wounds  of  greater  depth  than  those 

[Fig.  909. 


Quilled  suture.] 

to  which  the  preceding  variety  of  suture 
should  be  applied  ;  of  itself  it  can  main- 
tain in  apposition  the  deeper  parts  of  such 
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a  wound,  and  in  conjunction  with  the  in- 
terrupted suture  it  will  keep  in  contact 
the  whole  surface.  In  the  hands  of  some 
it  is  found  very  useful  in  the  treatment  of 
lacerated  perineum,  or  it  is  employed  in 
deep  wounds  of  the  buttock  and  fleshy 
parts  of  the  thigh.  It  is  best  applied 
with  a  strong  curved  needle,  fixed  in  a 
handle,  and  having  an  eye  near  the  point. 
This  should  be  threaded  with  the  loop  of 
a  double  thread,  formed  of  some  stout 
material ;  and  having  been  passed  through 
the  wound  from  side  to  side,  the  looped 
end  of  the  ligature  may  be  detached  from 
the  eye  and  held  with  the  left  hand,  while 
the  needle  is  withdrawn.  The  needle 
should  pierce  the  skin  not  nearer  than  an 
inch  from  the  edge  of  the  wound,  and 
should  traverse  the  deeper  parts,  and 
emerge  at  the  same  distance  beyond  its 
opposite  margin.  This  proceeding  will 
leave  a  double  thread  through  the  wound 
with  a  loop  on  the  one  side  and  two  free 
ends  on  the  opposite.  Through  the  loop 
(or  loops  if  more  than  one  suture  be  em- 
ployed) a  piece  of  gum  catheter  should  be 
passed,  and  the  thread  drawn  tightly  over 
it,  while  the  other  ends  are  tied  firmly 
over  a  similar  piece  on  the  opposite  side  of 
the  wound.  To  maintain  perfect  apposition 
in  the  more  superficial  parts,  it  is  generally 
necessary  to  add  a  few  interrupted  sutures 
at  the  extreme  margin  of  the  wound. 

By  cutting  the  looped  ends  of  the 
threads  this  form  of  suture  may  easily  be 
removed. 

Sevres-fines  are  occasionally  emploj-ed 
for  bringing  together  wounds  of  very  thin 
skin  or  of  mucous  membrane.  They  are 
small  spring-wire  forceps  ;  their  points  are 
finely  serrated,  and  their  handles  cross  one 
another,  so  that  when  at  rest   they  are 


closely  in  contact.  The  points  are  gener- 
ally bent  at  right  angles  to  the  spring,  so 
that  the  handles  of  the  serres-fines  may 
lie  evenly  over  one  another  along  the  line 
of  the  wound  in  an  imbricated  manner. 
In  adjusting  these,  one  should  apply  them 
at  regular  intervals  to  the  lips  of  the 
wound,  taking  care  that  the  handles  of 
each  pair  are  turned  in  the  same  direction, 
so  as  to  overlap  those  of  the  preceding 
pair ;  any  dressing  that  the  wound  may 
need  can  be  laid  on  it  subsequently. 
[Serre-fines  (fig.  910)  are  also  very  often 

Fig.  910. 


useful  in  arresting  hemorrhage  from  small 
arteries,  during  the  performance  of  opera- 
Fig.  911. 


tions.  A  larger  instrument,  on  the  same 
principle,  known  as  "Dieffenbach's  for- 
ceps" (fig.  911),  is  employed  by  many 
surgeons  for  the  same  purpose. 


Aspiration. 

In  1869,  M.  Dieulafoy  presented  to  the 
profession  an  instrument  called  the  "  aspi- 


Fig.  912. 


Aspirator.. 


rator,"  the  principle  of  which  was   the 
evacuation  of  fluids  by  what  he  called 


a  "previous  vacuum."    With  slight  mod- 
ifications, this  has  now  become  an  ariicle 
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of  almost  daily  use  for  drawing  off  the 
contents  of  abscesses,  of  the  pleura  in 
empyema,  of  the  distended  bladder,  etc. 

The  instrument  is  shown  in  fig.  912,  and 
is  used  as  follows  :  One  of  the  canulse, 
armed  with  its  trocar,  is  pushed  into  the 
cavity  to  be  emptied,  at  any  suitable 
point  (this  procedure  can  be  rendered 
painless  by  freezing  the  skin  for  one  min- 
ute with  a  mixture  of  ice  and  salt) ;  the 
metal  tip  of  the  rubber  tube  is  next  in- 
serted into  a  pipe  at  the  side  of  the  canula, 
and  the  trocar  is  withdrawn,  the  stopcock 
on  the  canula  being  instantly  turned  so 
as  to  close  it.  Now  the  stopcock  in  the 
stopper  of  the  bottle,  next  the  canula,  is 
closed,  and  the  other  one  opened,  when 
a  vacuum  is  created  within  the  bottle  by 
means  of  the  pump.  Closing  the  latter, 
and  opening  the  former,  the  liquid  will  fill 
the  bottle ;  then  changing  the  stopcocks 
again,  the  stopper  may  be  taken  out,  the 
bottle  emptied,  and  the  same  process  re- 
peated as  often  as  may  be  necessary.  When 
the  liquid  is  all  drawn  off,  the  canula  is  re- 
moved, and  the  little  puncture  securely 
closed  by  means  of  a  strip  of  piaster.] 


COUNTER-IRRITATION. 

Counter-irritants,  as  their  name  im- 
plies, are  used  for  the  purpose  of  exciting 
local  irritation  ;  they  vary  in  degree  from 
simple  rubefacients,  which  merely  produce 
transient  congestion  of  the  cutis,  to  such 
as  completely  destroy  the  tissues  exposed 
to  their  influence.  They  may  conveni- 
ently be  studied  in  two  groups — (1)  those 
whose  effects  are  comparatively  transient  ; 
and  (2)  those  that  excite  a  more  perma- 
nent local  irritation,  or  that  maintain  a 
continued  drain  on  the  system.  Under 
the  first  head  are  included  rubefacients, 
vesicants,  acupuncture,  and  the  like ;  un- 
der the  second,  the  moxa,  issues  of  various 
kinds,  setons,  and  the  actual  cautery. 
Rubefacients  may  be  generally  defined  as 
applications  to  the  surface  of  the  body, 
which  irritate  the  cutis  sufficiently  to 
produce  reddening  of  the  parts,  without 
leading  to  any  of  the  more  serious  results 
of  inflammation.  For  this  purpose  vari- 
ous liniments  are  employed,  such  as  the 
linimentum  ammonias,  1.  cantharides,  1. 
acidi  acetici,  1.  terebinthinre,  1.  olei  croto- 
nis  tiglii ;  the  potassio  tartrate  of  antimony 
in  the  form  of  ointment,  and  mustard- 
flour  in  the  form  of  poultice.  With  the 
exception  of  the  last  named,  all  these  sub- 
stances may  be  applied  to  the  surface  by 
friction  with  a  piece  of  flannel,  the  skin 
of  the  part  having  been  previously  cleansed 
with  warm  water  ;  the  skin  may  be  rubbed 
until  it  has  acquired  a  ruddy  hue,  and  a 
smart  tingling  sensation  is  experienced  in 
the  parts.     Croton  oil  and  the  potassio- 


tartrate  of  antimony  differ  from  the  other 
substances  in  this  group,  in  being  more 
decided  in  their  effects,  and  in  producing 
a  characteristic  pustular  eruption. 

Mustard-flour,  the  must  popular  and 
useful  of  rubefacients,  can  be  used  in  the 
form  of  tissue,  or  mustard  leaves  as  they 
are  called,  or  may  be  made  into  a  poultice 
with  water  of  a  temperature  from  90°  to 
100°;  water  of  a  higher  temperature  than 
this  is  liable  to  coagulate  the  albumen  of 
the  mustard-flour,  while  a  much  lower 
hinders  the  disengagement  of  the  volatile 
oil  upon  which  the  irritant  property  of 
the  application  depends.  Vinegar,  which 
is  often  mixed  with  the  poultice,  has  the 
effect  of  diminishing  its  activity.  The  effect 
of  sinapisms  may  be  in  a  measure  regulated 
by  mixing  with  the  mustard  wheat-fiour 
or  linseed  meal,  and  by  modifying  the  du- 
ration of  the  time  during  which  they  re- 
main in  contact  with  the  skin.  The  Lon- 
don Pharmacopoeia  directs  that  equal 
proportions  of  linseed-meal  and  mustard- 
flour  be  used  ;  while  the  time  during  which 
the  application  should  remain  on  may  be 
broadly  stated  to  vary  from  ten  minutes 
to  half  an  hour.  It  may  best  be  esti-# 
mated  by  observing  the  texture  of  the 
skin  of  the  patient,  and  being  at  thesame 
time  guided  somewhat  by  his  expressions 
of  pain. 

When  sinapisms  are  employed  to  pa- 
tients in  a  comatose  condition,  special  care 
should  be  taken  lest  they  remain  for  too 
long  a.  time  in  contact  with  the  skin  ;  and 
this  not  only  on  account  of  the  absence 
of  any  indications  for  their  removal  from 
the  sensations  of  the  patient,  but  also 
from  the  possibility  that  the  part  to  which 
they  are  applied  may  be  already  lowered 
in  vitality  by  the  loss  of  nervous  force. 
This  form  of  rubefacient  may  be  employ- 
ed to  any  part  of  the  surface  of  the  body, 
though  it  is  well  not  to  expose  the  skin  of 
the  face  to  its  influence.  Very  delicate 
.or  irritable  skins  are  best  guarded  from 
its  undue  action  b}r  interposing  a  thin 
piece  of  cambric  or  tissue-paper  beneath 
the  poultice.  After  the  removal  of  the 
application,  the  surface  should  be  gently 
sponged  with  warm  water,  and  a  piece  of 
cotton-wool  may  be  placed  over  the  part ; 
or,  if  the  pain  be  severe,  a  piece  of  linen 
or  lint  smeared  with  simple  cerate. 

Vesicants  are  substances  which,  in  con- 
tact with  the  external  integument  of  the 
body,  excite  such  irritation  of  the  cutis 
as  to  determine  the  effusion  of  serum 
from  its  surface,  leading  to  the  separation 
of  cuticle,  and  the  formation  of  a  vesicle. 
As  a  general  rule  they  are  employed  as 
derivatives  or  counter-irritants  in  chronic 
inflammatory  affections  ;  or  after  the  more 
active  symptoms  of  inflammation  have 
passed  by,  they  are  used  either  to  quench 
the  smouldering  remains  of  an  acute  at- 
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tack,  or  to  stimulate  the  absorbents  to  the 
more  speedy  removal  of  some  inflamma- 
tory product. 

To  produce  vesication,  cantharidine  in 
one  of  its  various  forms  is  generally  em- 
ployed ;  though  liquor  ammonia?,  cnloro- 
t'orm,  or  iron,  heated  to  212°  F.,  are  occa- 
sionally used  ;  it  is  also  said  that  mezereon 
bark,  soaked  in  vinegar,  and  applied  to 
the  skin,  is  capable  of  raising  a  blister  on 
the  surface. 

Cantharidine  is  employed  in  the  form 
of  the  emplastrum  cantharidis,  blistering 
fluid,  and  blistering  tissue.  The  skin  of 
the  part  being  previously  well  cleansed 
with  warm  water,  or  sponged  with  vine- 
gar, the  application  may  be  so  adjusted 
that  it  may  remain  in  close  contact  with 
the  skin  ;  for  this  purpose  the  emplastrum 
cantharidis  is  generally  spread  upon  dia- 
chylon plaster,  and  the  blistering  tissue 
can  be  fixed  with  strips  of  the  same  ma- 
terial. In  cases  where,  from  the  delicate 
texture  of  the  skin,  or  from  known  idio- 
syncrasy, there  is  fear  lest  urinary  irffta- 
tion  arise  from  absorption  of  the  cantha- 
ridine, the  surface  of  the  blister  may  be 
«dusted  over  with  powdered  camphor,  or 
better,  a  piece  of  oiled  tissue-paper  may 
be  interposed  between  the  blister  and  the 
skin.  In  no  case  should  the  application 
be  made  over  a  raw  surface,  nor,  if  avoid- 
able, on  the  site  of  a  recent  cupping.  The 
employment  of  blisters  is  not  admissible 
in  the  case  of  children  suffering  from  any 
low  or  exhausting  form  of  disease  ;  in 
them  sinapisms  will  be  found  to  produce 
quite  as  much  irritation  of  the  cutaneous 
surface  as  it  is  safe  to  employ.  The  pe- 
riod during  which  the  preparations  of 
cantharidine  should  be  allowed  to  remain 
in  contact  with  the  skin  varies  so  greatly, 
and  is  dependent  on  such  diverse  condi- 
tions of  sex,  age,  and  idiosyncrasy,  that 
we  cannot  attempt  to  lay  clown  any  gene- 
ral rules  on  the  subject ;  the  patient's 
own  sensations  will  afford  some  guide  to  • 
,the  amount  of  irritation  that  has  been  ex- 
cited :  if  the  application  be  slightly 
raised,  it  can  be  ascertained  whether  any 
effusion  of  serum  has  taken  place.  If 
a  blister  has  been  applied  during  some 
hours  without  producing  the  desired  ef- 
fect, it  will  be  well  to  remove  it ;  and 
should  any  considerable  reddening  of  the 
surface  exist,  a  warm  linseed  meal  poul- 
tice applied  to  the  part  will  often  suffice 
to  determine  a  copious  effusion  of  serum 
from  the  surface  of  the  cutis. 

Vesication  may  be  more  rapidly  pro- 
duced by  the  application  of  the  liquor 
ammonia?,  or  iron  heated  in  boiling  water, 
to  the  surface  of  the  body.  These  agents 
are  but  rarely  employed  in  this  country, 
though  the  one  or  the  other  might  be  ad- 
vantageously employed  where'  rapid  de- 
nudation of  the  cutis  is  required,  for  the 


application  of  remedies  by  the  endermic 
method.  One  of  the  best  plans  of  using 
the  liquor  ammonia?  is  to  steep  a  piece  of 
lint  the  size  of  the  part  to  be  vesicated  in 
the  strong  solution,  and  apply  it  to  the 
skin  until  the  ammonia  has  passed  off"  by 
evaporation ;  in  most  cases  this  will  al- 
most immediately  raise  a  blister.  A  ver}^ 
manageable  and  speedy  counter-irritant, 
which  at  the  same  time  appears  to  pos- 
sess a  certain  local  anaesthetic  property, 
has  been  introduced  by  Mr.  Little,  of 
Singapore.  It  consists  of  a  small  piece 
of  lint  steeped  in  chloroform,  and  covered 
entirely  with  a  watch-glass,  applied  to 
the  skin  and  gently  pressed,  down  with 
the  palm  of  the  warm  hand.  It  may  re- 
main in  contact  with  the  skin  from  five  to 
ten  minutes,  when  it  will  generally  be 
found  to  have  produced  pretty  decided 
reddening  of  the  part,  and  occasionally 
vesication.  This  application  has  been 
found  especially  suited  for  facial  neural- 
gia, or  rheumatic  affections  of  the  sciatic 
and  other  nerves. 

To  apply  the  heated  iron  as  a  vesicant, 
an  ordinary  hammer  with  a  flat  head,  or 
better  Dr.  Corrigan's  thermal  hammer,  as 
it  is  called,  should  be  heated  in  a  spirit 
lamp  or  plunged  into  boiling  water  for 
about  a  minute,  dried,  and  immediately 
applied  to  the  part  to  be  blistered  ;  the 
contact  of  one  or  two  seconds  is  sufficient 
to  produce  the  desired  effect.  Such  a 
hammer  immersed  in  water  at  120°  F., 
and  held  for  two  or  three  seconds  in 
contact  with  the  skin,  will  act  as  a  rube- 
facient ;  while,  if  allowed  to  remain  in 
contact  from  five  to  ten  seconds,  it  will 
generally  produce  vesication. 

Whatever  means  are  empk^ed  to  pro- 
duce the  effusion  of  serum  beneath  the 
cuticle,  the  subsequent  treatment  of  the 
vesicle  must  be  pursued  with  one  of  twro 
objects  in  view  ;  either  to  render  the  in- 
jury to  the  part  as  transient  as  possible, 
and  to  restore  the  integrity  of  the  cuticle, 
or  to  establish  a  permanently  secreting 
surface.  To  effect  the  former,  the  vesicle, 
being  opened  with  a  large  puncture  at  its 
most  dependent  part,  may  be  allowed  to 
empty  itself;  subsequently  it  may  be  cov- 
ered with  a  layer  of  cotton-wool,  which 
can  remain  undisturbed  until  the  new 
cuticle  be  formed  beneath  ;  or  after  the 
evacuation  of  the  serum,  the  part  may  be 
dressed  with  simple  cerate  spread  on  linen 
or  lint.  If,  however,  the  blister  is  to  be 
kept  open,  the  cuticle  being  pinched  up 
with  the  forceps  may  be  divided  with  the 
scissors  around  the  circumference  of  the 
vesicle,  and  removed  at  once,  the  raw 
surface  being  dressed  with  ceratum  sa- 
bina?,  or  whatever  other  application  is 
selected  as  an  irritant.  This  process  of 
stripping  oft*  the  cuticle,  and  at  once  ex- 
posing the  denuded  cutis  to  an  irritant 
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ointment  and  the  external  air,  is  extreme-  i 
ly  painful ;   the  pain  may,  however,   be  ! 
avoided  by  leaving  the  cuticle  in  contact  I 
with  the  surface  of  the  part  after  divid-  I 
i'ng  its  connections  in  the  manner  above  j 
described  ;   the  dressing  may  be  applied 
over  the  cuticle,  and  the  latter  will  sepa-  j 
rate  in  a  few  days,  thus  leaving  a  raw  j 
surface  that  will  gradually  have  become 
inured  to  the  stimulus  of  tne  external  air. 
Various  irritating  applications  are  made 
use  of  to  maintain  a  constant  secretion 
from  blistered  surfaces  ;  the  unguentum 
sabinse,  or  the  ceratum  and  unguentum 
cantharidis,  are  usually  employed,  spread 
on  lint  or  linen  rag.     A  convenient  and 
nearly  painless   irritant   is  found  in  tbe 
papier  epispastique,  which  is  kept  by  most 
chemists  :  at  each  fresh  dressing  the  part 
should  be  cleansed  with  warm  water  ;  a 
process  needed  as  a  general  rule  every 
day,  and  in  summer  weather  twice  during 
the  twenty-four  hours.      There  is  a  limit 
to  the  time  during  which  a  blistered  sur- 
face should  be  kept  discharging  ;   when 
the  granulations  become  large,  spongy,  or 
tuberculated  inappearance,  it  is  well  to  dis- 
continue irritant  applications,  lest  an  un- 
even and  unsightly  cicatrix  be  produced. 

When  vesication  has  been  employed  to 
allow  of  the  introduction  of  drugs  into  the 
system  by  the  endermic  method,  the  blis- 
ter may  be  opened  by  a  small  puncture, 
which  should  not  be  situated  on  the  most 
dependent  aspect  of  the  vesicle.  The  se- 
rum being  pressed  out,  the  substance  to 
be  administered  may  be  introduced 
through  the  opening  in  solution,  by  means 
of  a  small  syringe,  or  it  may  be  applied 
in  powder  to  the  raw  surface  of  the  cutis. 
The  foregoing  method  is  now,  however, 
superseded  by  the  introduction  of  Dr. 
Wood's  syringe  and  hollow  needle,  by 
means  of  which  substances  can  readily  be 
introduced  into  the  subcutaneous  cellular 
tissue. 

The  hypodermic  or  subcutaneous  method 
of  medication,  introduced  by  Dr.  Alex- 
ander Wood,  is  specially  adapted  to  the 
administration  of  anodynes.  We  are 
largely  indebted  to  Mr.  Charles  Hunter1 
for  a  more  precise  knowledge  of  its  varied 
uses  and  general  effects  on  the  system, 
and  for  a  demonstration  of  the  more 
speedy  and  powerful  action  of  drugs  given 
hypodermically  as  compared  with  the  ef- 
fects of  similar  doses  taken  into  the 
stomach.  Morphia  injected  subcuta- 
neously  has  a  less  disordering  effect  on 
the  stomach  than  when  given  by  the 
mouth  ;  while  from  the  manner  of  its  ad- 
ministration it  can  be  given  in  conditions 
when  the  irritability  of  that  organ  would 
otherwise  preclude  its  use. 

The  solution  of  morphia  generally  used 


i  Med.  Times  and  Gazette,  1859. 


is  one  consisting  of  ten  grains  of  the  ace- 
tate of  morphia  to  a  drachm  of  distilled 
water ;  acetic  acid  being  added  in  suffi- 
cient quantity  to  dissolve  the  salt ;  liquor 
potassai  is  then  added,  drop  by  drop,  until 
a  slight  film  is  produced,  so  that  there 
may  be  no  excess  of  acetic  acid  ;  from 
one-sixth  to  one-third  of  a  grain  of  the 
salt  is  the  usual  dose,  or  Irom  one  to 
three  minims  of  the  solution. 

[A  more  convenient  way  is  to  carry  in 
the  hypodermic  syringe  case  some  pow- 
ders of  half  a  grain  each  of  sulphate  of 
morphia.  When  they  are  to  be  used,  the 
requisite  quantity  may  be  sufficiently 
nearly  separated  with  the  blade  of  a  pen- 
knife (if  less  than  half  a  grain  is  desired 
to  be  given),  and  put  in  a  sherry-glass. 
The  surgeon  next  draws  up  into  the  sy- 
ringe as  much  hot  water  as  he  wishes  to 
use,  and  throws  it  on  the  powder,  dissolv- 
ing the  latter.  The  syringe  is  now  re- 
charged by  drawing  the  water  back  into 
it,  and  the  injection  may  be  given.  Dr. 
H.  A.  Wilson,  of  this  city,  has  recently 
called  attention  to  the  value  of  soluble 
pellets  containing  morphia  in  suitable 
closes  for  hypodermic  administration  ; 
they  are  used"  much  like  the  powders  just 
referred  to.  Most  druggists  keep  them 
for  sale.] 

If  the  general  constitutional  effects 
alone  of  the  drug  be  required,  it  may  be 
introduced  into  the  subcutaneous  tissue 
of  the  forearm,  or  at  any  other  convenient 
spot ;  but  if,  as  in  the  case  of  some  neu- 
ralgise,  a  more  local  action  is  desirable, 
the  injection  may  be  made  near  the  seat 
of  pain.  Whatever  part  be  selected,  the 
skin  being  pinched  up  between  the.  fore- 
finger and  thumb,  the  tubular  needle  may 
be  thrust  in,  and  the  solution  injected.1 

Permanent  counter-irritation  may  be 
maintained  by  means  of  the  repeated  ap- 
plication of  blisters,  each  succeeding  one 
being  applied  so  soon  as  the  one  that  pre- 
ceded it  has  ceased  to  discharge.  This 
plan  seems  to  exercise  a  more  decidedly 
counter-irritant  effect ;  it  is  less  irksome 
to  the  patient ;  and  in  chronic  inflamma- 
tory affections  of  the  joints,  and  analogous 
cases,  it  is  an  excellent  substitute"  for 
some  of  the  more  formidable  counter- 
irritants. 

As  a  vesicant  and  general  counter-irri- 
tant, nitrate  of  silver  has  '  been  most 
strongly  recommended  by  Mr.  Higgin- 
bottom  ;  and  to  his  interesting  pamphlet 
on  the  subject  the  reader  is  referred  for 
an  elaborate  account  of  its  action,  and  its 
various  applications  to  surgery. 

1  See  ' '  Report  of  Committee  on  the  Hypo- 
dermic Method  of  Injection,"  Med.-Chir. 
Trans.,  vol.  i.,  which  confirms  the  conclu- 
sions previously  announced  by  Mr.  C.  Hun- 
ter. 
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Acupuncture. — This  operation  consists 
in  the  introduction  of  sharp-pointed  nee- 
dles into  the  subcutaneous  tissue  of  the 
body  ;  these  are  allowed  to  remain  for  a 
longer  or  shorter  time,  and  are  then  with- 
drawn. Its  chief  use  is  in  neuralgic  affec- 
tions, particularly  those  of  the  sciatic 
nerve,  where  it  is  employed  for  its  coun- 
ter-irritant effect.  Its  efficacy  in  certain 
obscure  cases  of  painful  rigidity  is  highly 
spoken  of  by  Dr.  I'.OgierWard,  who  recom- 
mends the  insertion  of  the  needles  among 
the  muscular  fibres,  retaining  them  there 
for  some  time.  As  a  purely  mechanical 
agent,  acupuncture  is  made  use  of  to 
drain  away  cedematous  effusions  in  the 
subcutaneous  cellular  tissue.  The  needles 
for  this  purpose  are  made  short  and 
strong,  and  tixed  in  cylindrical  handles. 
They  may  be  introduced  by  drilling 
through  the  skin  with  a  rapid  rotatory 
movement,  effected  between  the  forefinger 
and  thumb  of  the  right  hand,  the  skin  of 
the  part  being  at  the  same  time  stretched 
between  the  fingers  and  thumb  of  the  left 
hand  ;  when  the  needle  is  withdrawn, 
the  rotatory  movement  should  be  again 
adopted  to  facilitate  its  exit.  Acupunc- 
ture is  sometimes  effected  bjr  percussion  ; 
the  point  of  the  needle  being  placed  upon 
the  skin,  its  handle  is  smartly  struck  so 
as  to  drive  it  suddenly  through  the  integ- 
uments ;  lastly,  the  needle  may  be  intro- 
duced with  a  sudden  stabbing  movement. 
In  withdrawing  the  needle  in  either  of 
the  last-named  methods,  the  skin  on 
either  side  the  puncture  should  be  held 
down  with  the  finger  and  thumb.  Of 
the  three  plans  the  first  seems  to  exercise 
the  most  decidedly  counter-irritant  effect. 

Electro-puncture  is  nothing  more  than 
the  application  of  a  galvanic  current  to 
the  tissues  included  between  two  acu- 
puncture needles  ;  these  are  introduced 
i;i  the  ordinary  manner,  and  the  negative 
and  positive  pole  of  the  battery  being 
connected  respectively  to  one  and  the 
other  of  the  needles,  the  current  may  be 
established  between  them.  This  form  of 
counter-irritation  is  employed  in  the  same 
description  of  cases  as  the  acupuncture  ; 
its  application,  however,  is  far  more  pain- 
ful ;  its  chief  use  lies  in  the  means  which 
it  affords  of  directly  acting  upon  para- 
lyzed muscles. 

Under  the  more  permanent  forms  of 
counter-irritation  are  included  (1)  issues  of 
various  kinds  ;  (2)  setons  ;  (3)  the  appli- 
cation of  the  actual  cautery'. 

1.  Issues  are  sores  artificially  produced, 
giving  exit  to  a  continued  discharge  ;  they 
are  employed  for  local  causes  as  counter- 
irritants;  or  for  constitutional  maladies, 
to  establish  a  perpetual  drain  on  the  s}'s- 
tem.  When  instituted  for  the  latter  pur- 
pose, some  part  of  the  body  should  be 
chosen   where  the  subcutaneous  cellular 


tissue  is  abundant,  and  also  convenient 
by  its  position  for  subsequent  dressing  of 
the  sore.  Prominent  points  of  bone  and 
the  neighborhood  of  large  veins,  or  cuta- 
neous nerves,  should  be  carefully  avoided  ; 
the  upper  and  outer  part  of  the  arm  just 
below  the  insertion  of  the  deltoid  is  the 
common  spot  selected  for  the  formation 
of  an  issue  ;  or  on  the  lower  extremity 
they  may  be  conveniently  placed  on  the 
inner  side  of  the  thigh,  just  above  the 
knee-joint,  and  clear  of  the  saphena  vein. 
Though  there  is  but  little  room  for  choice 
of  situation  when  issues  are  applied  for 
local  purposes,  jTet  the  general  rules  that 
are  mentioned  above  should,  if  possible, 
be  observed. 

Issues  may  be  established  by  means  of 
(a)  various  caustics,  (6)  the  moxa,  or  (c) 
the  use  of  the  knife. 

(a)  For  the  formation  of  caustic  issues, 
either  caustic  potash  or  Tienna  paste  is 
generally  employed.  To  apply  the  caustic 
potash,  a  piece  of  plaster  having  a  small 
hole  cut  in  its  centre,  half  the  size  of  the 
intended  issue,  should  be  applied  to  the 
part  to  protect  the  surrounding  skin  ;  a 
l)it  of  potash,  the  size  of  a  smalt  pea,  may 
be  placed  over  the  hole  in  the  plaster, 
and  covered  with  a  layer  of  solt  lint ;  the 
whole  may  be  retained  in  position  by 
strapping,  and  should  remain  uudisturl  ed 
until  the  caustic  has  exercised  its  full 
effect,  that  is,  until  it  has  destroyed  the 
entire  thickness  of  the  skin  ;  and  this  will 
generally  take  place  in  about  four  hours. 
On  removing  the  application  an  ash-col- 
ored central  slough  should  be  seen,  sur- 
rounded by  a  bright  halo  of  congestion  ; 
simple  dressing  or  a  poultice  may  be  ap- 
plied until  the  dead  parts  separate.'  The 
size  of  the  slough  will  generally  be  fully 
twice  as  large  as  that  of  the  hole  in  the 
plaster  ;  its  depth  will  depend  upon  the 
quantit}-  of  the  caustic  employed.  A 
more  convenient  method  of  applying  the 
caustic  potash  is  by  mixing  it  with  soap, 
in  the  proportion  of  three  parts  of  the 
former  to  two  of  the  latter  ;  this  dimin- 
ishes the  tendency  of  the  potash  to  difluse 
itself  over  the  surrounding  skin,  and  at 
the  same  time  does  not  materially  lessen 
its  activity.  Vienna  paste  is  a  mixture  of 
five  parts  of  caustic  potash  with  six  parts 
of  quick-lime.  This  compound  possesses 
decided  advantages  over  the  caustic  pot- 
ash, in  the  greater  rapidity  of  its  action. 
and  in  being  more  easily  confined  to  the 
spot  to  which  it  is  applied.  The  powder 
should  be  made  into  the  consistence  of  a 
paste  by  mixing  it  with  alcohol ;  and 
being   applied   to   the   skin  in  the  same 


1  Before  applying  the  poultice,  all  remains 
of  the  caustic  should  he  carefully  removed, 
and  this  is  best  effected  by  sponging  the  part 
with  a  solution  of  acetic  acid. 
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manner  and  with  the  same  precautions 
as  the  caustic  potash,  may  be  allowed  to 
remain  in  contact  for  fifteen  or  twenty 
minutes,  or  longer  if  the  integuments  of 
the  part  are  very  dense.  After  the  re- 
moval of  the  paste  the  parts  may  be 
gently  washed  with  warm  water,  and 
simple  dressing  or  a  poultice  applied  until 
the  slough  separates. 

(6)  The  actual  cautery  in  the  form  of 
the  moxa,  though  generally  employed  for 
its  immediate  irritant  effects,  is  not  un- 
frequently  made  use  of  for  the  formation 
of  issues  ;  for  this  purpose  it  is  preferred 
by  some  surgeons  as  exercising  a  more 
decidedly  counter-irritant  effect,  espe- 
cially in  certain  affections  of  the  joints, 
and  in  carious  diseases  of  the  bones  of  the 
spinal  column.  The  moxa  is  a  tightly 
packed  solid  cylinder  of  cotton-wool, 
fitting  into  a  metallic  tube,  open  at  both 
ends,  and  attached  to  a  handle.  The 
moxa  being  introduced  into  this  tube,  one 
end  should  be  thoroughly  ignited  ;  and 
the  opposite  end  being  held  in  contact 
with  the  skin  of  the  part,  a  continuous 
current  of  air  should  be  maintained 
against  its  surface  by  means  of  a  blow- 
pipe, until  the  whole  of  the  cotton-wool 
be  consumed.  Meantime  the  surrounding 
parts  may  be  protected  from  injury  by 
covering  them  with  a  thick  layer  of  wet 
lint.  The  size  of  the  eschar  will  be  some- 
what greater  than  that  of  the  end  of  the 
metallic  tube  employed.  Moxas  may  be 
prepared  by  soaking  the  cotton-wool  in  a 
strong  solution  of  nitrate  of  potash,  and 
subsequently  drying  them  ;  in  the  appli- 
cation of  these  the  use  of  the  blowpipe 
may  be  dispensed  with.  [The  tube  is  not 
necessary  ;  the  cotton  may  be  simply 
bound  with  a  thread  into  a  cylinder,  and 
held  for  application  in  a  pair  of  ordinary 
dressing  forceps.]  The  pain  of  the  moxa 
is  excessive  during  its  application,  but  is 
not  of  long  duration  ;  the  resulting  slough 
is  dry,  dark-colored,  and  -cracked  on  its' 
surface,  and  the  surrounding  integuments 
are  brightly  congested  ;  the  slough  may 
be  treated  in  the  same  manner  as  in  other 
caustic  issues.  After  the  separation  of 
the  dead  parts,  the  wound  is  generally 
allowed  to  granulate  and  heal  up,  but  it 
may  subsequently  be  treated  as  an  ordi- 
nary issue. 

(c)  Issues  are  made  with  a  knife  by 
pinching  up  a  fold  of  skin  between  the 
forefinger  and  thumb,  rapidly  transfixing 
it,  and  cutting  it  through,  the  cutting 
edge  of  the  knife  being  turned  upwards  ; 
or  the  integuments  being  put  on  the 
stretch,  a  crucial  incision  may  he  made 
extending  into  the  subcutaneous  tissue. 

Having  described  the  principal  methods 
of  forming  issues,  it  now  remains  to  allude 
briefly  to  the  various  plans  adopted  for 
keeping  them   open.       So    soon    as    the 


eschar  separates  in  the  case  of  the  caustic 
issues,  and  at  the  time  of  their  formation 
when  the  knife  is  used,  one  or  more  glass 
beads  or  issue-peas  may  be  applied  to  the 
surface  of  the  sore,  and  there  retained  in 
firm  contact  with  the  parts  by  means  of 
strapping  for  four  or  five  days.  When 
suppuration  is  fully  established,  the  wound 
should  be  cleansed  daily,  the  peas  being 
removed  and  replaced  at  each  dressing ; 
should  the  granulations  become  too  ex- 
uberant, they  may  be  touched  occasion- 
ally with  nitrate  of  silver.  To  prevent 
the  wound  healing,  it  is  occasionally  ne- 
cessary to  reapply  the  caustic  potash  or 
Vienna  paste  ;  but  a  more  convenient  and 
less  painful  method  of  effecting  the  same 
purpose  is  to  dress  the  surface  from  time 
to  time  with  the  papier  epispastique,  or  the 
issue-peas  may  be  occasionally  smeared 
with  some  irritating  ointment. 

Of  the  various  methods  employed  for 
establishing  issues,  that  by  means  of  the 
moxa  is  the  most  decided  in  its  counter- 
irritant  properties ;  its  effects  are  pro- 
duced more  quickly,  and  the  issue  thus 
formed  can  be  kept  discharging  for  a 
longer  period  than  any  other ;  at  the  same 
time  this  plan  is  exceedingly  painful  in 
its  application.  Issues  formed  by  caustic 
potash  or  Vienna  paste  rank  next  for  effi- 
cacy and  permanency  ;  while  those  formed 
by  means  of  the  knife,  are  both  difficult 
to  keep  open  and  more  scanty  in  their  se- 
cretion than  others,  though  they  have  the 
advantage  of  being  painless  in  their  ap- 
plication, since  local  anaesthesia  can  be 
employed. 

Setons. — A  seton  is  an  artificially-pro- 
duced sinus,  through  the  track  of  which 
some  material  is  passed  to  excite  suppu- 
ration, and  to  maintain  the  patency  of 
its  orifices.  They  are  established  in  the 
subcutaneous  tissue  of  the  body,  (a)  as 
counter-irritants,  or  (b)  to  act  as  con- 
tinued sources  of  drain  on  the  system.  As 
local  irritants,  they  are  passed  through 
various  cavities  to  excite  inflammation 
and  procure  adhesion  of  the  opposite  sur- 
faces ;  or  again,  they  are  used  as  means 
of  gradually  evacuating  the  contents  of 
cysts,  chronic  abscesses,  and  other  abnor- 
mal cavities.  For  the  purposes  of  coun- 
ter-irritation, setons  are  generally  insert- 
ed in  the  neigborhood  of  the  part  affected  ; 
as  for  instance,  in  front  or  behind  the  ear 
in  certain  chronic  affections  of  the  eye,  or 
over  the  puhes  in  certain  diseases  of  the 
bladder.  But  when  employed  to  act  as 
drains  on  the  system  at  large,  the  nape  of 
the  neck  is  the  part  generally  selected  for 
their  insertion.  To  establish  a  seton  in 
the  subcutaneous  tissue  (the  part  having 
been  rendered  insensible  with  ether  spray), 
a  fold  of  skin  should  be  grasped  and 
raised  from  the  deeper  structures  ;  this 
should  he  transfixed  at  its  base  by  the  in- 
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strument  carrying  the  seton  rather  ob- 
liquely, so  that  cue  of  the  openings  in 
the  skin  shall  be  more  dependent  in  posi- 
tion than  the  other.  The  size  of  the  fold 
of  skin  to  be  transfixed  will  depend  upon 
the  length  of  the  seton  ;  but  in  ali  cases 
the  needle  must  pass  deeply  through  the 
subcutaneous  tissue,  and  not  immediately 
beneath  the  skin,  or  the  latter  will  slough 
over  the  whole  track  of  the  wound.  On 
the  nape  of  the  neck  a  longitudinal  fold 
of  skin  over  the  spines  of  the  cervical 
vertebrae  is  generally  raised  and  trans- 
fixed nearly  at  right  angles  to  the  axis  of 
the  spine.  The  instruments  used  vary 
with  the  material  of  which  the  seton  is  to 
be  composed  ;  thus,  ordinary  needles  of 
various  sizes  are  employed  when  one  or 
more  silken  or  wire  threads  are  to  be  in- 
troduced, whereas,  if  a  gum-elastic  band 
is  used  to  keep  the  wound  open,  a  prop- 
erly adapted  seton-needle  should  be  em- 
ployed ;  though  in  the  absence  of  this, 
the  parts  may  be  transfixed  with  a  doubje- 
edged  bistoury,  which  will  also  serve  as  a 
guide  for  the  introduction  of  the  seton. 

Whatever  material  is  einplo}Ted  to  keep 
the  wound  open  and  excite  discharge,  it 
should  first  be  smeared  with  oil ;  and 
having  been  introduced,  may  be  allowed 
to  remain  undisturbed  for  four  or  five 
days,  or  until  suppuration  is  fairly  estab- 
lished ;  subsequently  the  dressing  may  be 
changed  daily,  and  the  seton  be  pulled  on 
each  occasion  a  little  further  through  the 
wound,  care  being  taken  to  oil  that  part 
of  it  which  is  to  occupy  the  wound,  be- 
fore moving  it.  If  the  seton  be  composed 
of  silken  or  other  threads,  when  it  is 
nearly  all  pulled  through  the  wound,  a 
fresh  piece  of  the  same  material  may  be 
attached  to  its  end,  and  thus  drawn  into 
the  sinus.  Gutta-percha  or  gum  elastic 
bands  need  only  be  shifted  each  day  one 
way  or  the  other,  the  projecting  ends  be- 
ing carefully  wiped,  so  that  the  discharge 
does  not  accumulate  and  harden  upon 
them.  In  the  subsequent  progress  of  the 
case  it  may  be  occasionally  necessary  to 
smear  the  ends  of  the  seton  with  some 
irritating  ointment  to  produce  a  more  co- 
pious discharge  from  the  wound. 

For  exciting  local  inflammation  and 
adhesion  the  seton  is  employed  in  the 
treatment  of  hydrocele,  enlarged  bursa?, 
ranula,  and  elsewhere.  'For  such  a  pur- 
pose, a  single  thread,  or  a  silver  wire,  is 
passed  through  the  cavity  with  an  ordi- 
nary needle ;  or  if  the  cyst  be  large,  a 
needle  fixed  in  a  handle,  and  having  an 
eye  at  its  point,  may  be  used. 

Setons  are  nowadays  but  rarely  em- 
ployed for  emptying  large  cysts  or  chronic 
abscesses,  their  use  for  this  purpose  hav- 
ing been  superseded  by  the  drainage- 
tube  of  M.  Chassaignac.  For  purposes 
of   drainage   from   suppurating    cavities 


or  cysts,  a  far  more  effectual  and  cleanly 
appliance  has  been  devised  by  Mr.  Robert 
Ellis  in  his  spiral-wire  drainage  tubes. 

The  actual  cautery  is  some  metallic  sub- 
i  stance  raised  to  an  elevated  temperature, 
I  and  applied  to  the  tissues  of  the  body  ; 
i  steel,  iron,  and  platinum  are  the  only 
metals  now  employed  for  this  purpose. 
j  This  form  of  cautery  is  made  use  of  for 
I  arresting  hemorrhage,  for  destroying  dis- 
I  eased  surfaces  and  morbid  growths,  and 
I  for  exciting  counter-irritation  of  almost 
!  every  degree,  from  simple  rubefaction  up 
!  to  complete  destruction  of  the  skin  and 
:  subcutaneous  tissue. 

Cauteries  are  made  of  steel,  fixed  in 
wooden  handles  ;  their  heads  or  extrem- 
ities are  of  various  shapes,  being  bulbous, 
conical,  hatchet-shaped,  or  hammer-head- 
ed, varying  with  the  special  purpose  or 
part  of  the  body  to  which  they  are  ap- 
plied. They  may  be  heated  in  an  ordi- 
nary fire,  or  by  means  of  a  spirit-lamp. 
Three  degrees  of  temperature  are  gener- 
ally recognized  ;  namely,  white  heat,  red 
heat,  and  an  inferior  degree  when  the 
metal  is  black,  or  as  hot  as  it  can  be  with- 
out losing  its  natural  color.  As  a  general 
rule,  the  hotter  the  metal  is  at  the  time 
of  application,  the  less  pain  will  it  pro- 
duce. The  well-known  gas  cautery  appa- 
ratus devised  by  the  late  Mr.  Bruce,  is  a 
most  convenient  and  valuable  form  of 
cautery. 

In  making  use  of  the  actual  cautery  to 
a  raw  surface,  whether  for  the  suppres- 
sion of  hemorrhage  or  for  other  purposes, 
the  surface  should  first  be  carefully  dried; 
the  iron,  fiat-headed  or  conical  in  shape, 
may  then  be  applied  to  the  part  with  a 
light  hand,  being  kept  in  motion,  or  at  all 
events  not  allowed  to  remain  in  contact 
with  anyone  part  of  the  wound  for  more 
than  a  second  or  two,  otherwise  the  dis- 
organized tissues  will  stick  to  the  metal, 
causing  great  pain,  and  often  considerable 
hemorrhage  when  the  instrument  is  re- 
moved. When  the  hot  iron  is  applied  to 
the  sound  skin  for  its  counter-irritant  ef- 
fects, a  hatchet-shaped  cautery  is  generally 
employed  ;  the  thin  edge  of  this  may  be 
drawn  rapidly  and  lightly  over  the  surface 
in  parallel  lines,  an  inch  or  more  apart. 
There  are  certain  parts  of  the  body  to 
which  this  remedial  measure  should  not 
be  applied  ;  these  maybe  stated  to  be  the 
immediate  neighborhood  of  subcutaneous 
bones,  such  as  the  vault  of  the  skull  and 
the  sternum ;  salient  points  of  bone,  as 
the  acromion,  olecranon,  patella  ;  the 
course  of  the  larynx  or  trachea  ;  superfi- 
cial tendons,  and  the  neighborhood  of 
such  synovial  membranes  as  lie  very  near 
the  surface.  The  effect  of  the  heated 
iron  may  be  varied  in  degree  by  hold- 
ing it  at  a  greater  or  less  distance  from 
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the  skin.  Its  indirect  application  is 
thus  employed  by  many  continental  sur- 
geons as  a  stimulant  to  ulcers  or  unhealthy 
wounds;  the  cautery  being  held  tirst  at 
some  distance  from  the  part,  and  being 
gradually  approximated  until  the  sur- 
face of  the  sore  is  covered  with  a  thin  dry 
scab. 

for  the  destruction  of  morbid  growths 
or  cancerous  ulcers,  the  actual  cautery 
may  be  retained  in  contact  with  the  dis- 
eased tissues,  freshly  -  heated  cauteries 
may  be  frequently  renewed  until  com- 
plete charring  of  the  parts  has  been  ef- 
fected, or  the  gas  cautery  apparatus  may 
be  employed.  It  may  not  be  out  of  place 
to  remark  that  great  caution  should  be 
used  in  applying  the  cautery  to  a  part 
where  local  anaesthesia  has  been  induced 
by  Dr.  Richardson's  spray-producer. 


Bloodletting. 

For  the  convenience  of  description, 
this  remedial  measure  may  be  considered 
first  in  its  local,  and  secondly  in  its  gen- 
eral application.  In  local  bloodletting 
the  blood  is  drawn  from  the  capillaries  ; 
this  may  be  effected  by  leeching,  scarifi- 
cation, or  cupping.  General  bloodletting 
includes  venesection  and  arteriotomy. 

Leeching.—  [In  the  United  States  the 
leeches  used  are  generally  imported,  and 
known  as  "  Swedish,"  although  many  are 
brought  from  Spain.  The  American 
leech,  such  as  abounds  in  our  ponds,  is 
much  less  vigorous,  each  one  drawing 
scarcely  a  fluidrachm  of  blood,  while 
a  foreign  one  will  take  four  times  as 
much,  or  even  more.  The  former  has  a 
reddish-brown  belly,  the  latter  a  greenish- 
yellow  one,  with  two  rows  of  black  spots.] 
Leeches  should  be  removed  from  water  an 
hour  or  two  before  their  application,  and, 
having  been  carefully  dried  in  a  clean 
cloth,  they  may  be  applied  'to  the  skin  of 
the  part,  after  it  has  been  carefully 
cleansed,  freed  from  hair,  if  that  exist  in 
any  quantity,  and,  if  need  be,  smeared 
with  a  little  milk  [or  with  blood  from  the 
finger]  to  induce  the  leeches  to  bite.  If 
the  blood  is  to  be  abstracted  from  the  ex- 
ternal surface  of  the  body,  the  leeches 
may  be  conveniently  covered,  with  an  in- 
verted tumbler  or  wine-glass  until  they 
have  attached  themselves ;  or  they  may 
be  placed  in  the  hollow  of  a  large  and 
loosely  made  pad  of  cotton-wool  covered 
with  lint ;  or  a  clean  towel  may  be  folded 
so  as  to  contain  them,  and  being  inverted 
over  the  part,  may  be  maintained  in  posi- 
tion by  gentle  pressure.  Again,  two  or 
three  may  be  placed  together  in  an  open 
pill-box,  which  must  be  inverted  and 
maintained  in  contact  with  the  part. 
"When  it  is  desirable    more    exactly  to 


localize  the  point  of  application,  as  in 
leeching  the  gums,  eyelid,  or  lacrymal 
sac,  the  leech  can  be  retained  in  position, 
until  it  has  attached  itself,  by  means  of  a 
leech-glass,  or  a  card  rolled  up  in  a  cylin- 
drical shape.  When  there  are  but  few 
leeches  to  be  applied  to  the  external  sur- 
face of  the  body,  each  may  be  held  singly 
between  the  forefinger  and  thumb,  while 
its  mouth  is  directed  to  the  part  to  which 
it  is  intended  it  should  attach  itself. 
There  are  certain  parts  of  the  body  where 
particular  precautions  should  be  adopted 
in  abstracting  blood  by  this  means.  To  the 
eyelid,  nasal  mucous  membrane,  lacrymal 
sac,  and  cavity  of  the  mouth,  a  leech- 
glass  or  rolled  card  ought  always  to  be 
used.  In  leeching  the  eyelid,  the  patient 
should  be  placed  in  the  recumbent  posi- 
tion, and  should  thus  remain  for  some 
time ;  this  will  generally  obviate  the  un- 
sightly ecchymosis  which  is  apt  to  occur 
in  the  loose  cellular  tissue  of  the  part.1 
Leeches  may  be  applied  to  the  os  uteri  by 
first  introducing  a  speculum,  thus  pro- 
tecting the  vagina  and  leaving  the  os 
uteri  free  and  projecting  into  the  cavity 
of  the  instrument ;  they  may  then  be 
pushed  down  the  speculum,  and  main- 
tained in  contact  with  the  os  by  means  of 
a  pledget  of  cotton-wool  until  they  have 
attached  themselves. 

A  healthy  leech  will  draw  about  3ij  of 
blood,  and  this  quantity  may  be  increased 
by  subsequent  fomentation  of  the  bite  to 
about  3ss.  It  is  said  that  the  capacity  for 
abstracting  blood  may  be  largely  increased 
in  leeches  by  making  minute  punctures  on 
their  dorsal  surface,  just  above  the  caudal 
extremity  ;  of  course  this  proceeding  can- 
not be  adopted  until  the  leech  is  firmly 
attached  and  well  distended  with  blood  ; 
it  is  a  measure,  one  would  think,  of  very 
equivocal  advantage.  When  leeches, 
though  fully  distended,  still  remain  at- 
tached to  the  surface,  the  popular  appli- 
cations of  salt  or  snuff  to  their  bodies  will 
generally  induce  them  to  relax  their  hold. 

To  obtain  a  further  How  of  blood  from 
the  bites  after  the  separation  of  the 
leeches,  warm  linseed  poultices  or  fomen- 
tations with  warm  flannels  are  generally 
employed,  or  the  part,  if  on  one  of  the 
extremities  of  the  body,  may  be  immersed 
in  warm  water.  _  When  it  is  desirable  to 
arrest  the  hemorrhage  at  once,  the  bites 
may  be  freely  exposed  to  the  air,  or  the 
part  being  covered  with  lint  or  a  dry 
cloth,  pressure  over  it  may  be  made  with 
the  hand,  or  maintained  by  a  bandage  ; 
should  this  be  insufficient,  a  little  shred- 
ded lint  being  placed  over  each  bite,  firm 
pressure  may  be  made  with  the  finger- 
ends  ;  or  again,  the  bleeding  points  may 

1  Leeches  should  not  be  applied  to  the  upper 
eyelid. 
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be  touched  with  nitrate  of  silver  or  per- 
chloride  of  iron.  In  cases  where  the 
hemorrhage  is  alarming,  or  the  foregoing 
means  have  failed  to  arrest  it,  the  soft 
parts  beneath  the  bite  may  be  transfixed 
by  a  fine  needle,  and  a  silk  ligature  may 
be  wound  around  them  beneath  the  needle- 
ends.  In  selecting  a  spot  for  the  applica- 
tion of  leeches,  it  nva,y  not  be  amiss  to 
bear  in  mind  the  fact  of  the  characteristic 
triradiate  cicatrix  left  by  the  bite,  and 
that  this  is  indelible. 

Scarification  is  employed  in  various  parts 
of  the  body,  as  a  means  of  directly  reliev- 
ing the  local  congestions  of  free  surfaces. 
The  operation  consists  in  making  small 
incisions  on  the  surface  of  the  part  with 
the  point  of  a  lancet  or  scalpel ;  these  in- 
cisions varying  in  depth  and  extent  with 
the  texture  of  the  part  affected  and  the 
severity  of  the  local  mischief.  They  are 
emphtycd  in  ehemosis  of  the  conjunctiva, 
phlegmonous  inflammation  of  the  integu- 
ments, acute  engorgements  of  the  tongue 
and  tonsils,  and  in  other  parts. 

Cupping  in  its  most  ordinary  form  con- 
sists in  the  local  abstraction  of  blood 
from  minute  incisions  by  means  of  at- 
mospheric pressure  ;  cupping  -  glasses,  a 
scarificator,  and  a  spirit-lamp,  are  re- 
quired for  the  performance  of  this  opera- 
tion. Cupping-glasses  are  of  various 
forms  and  sizes,  but,  for  the  most  part, 
narrow  at  their  necks  and  somewhat  di- 
lated at  the  opposite  extremity.  [Ordi- 
nary wine-  or  egg-glasses  answer  perfectly 
well.]  They  are  employed  for  creating  a 
partial  vacuum  over  that  part  of  the 
surface  from  which  the  blood  is  abstract- 
ed ;  the  air  within  them  is  rarefied  by  in- 
troducing for  a  second  or  two  the  flame 
of  a  spirit-lamp  [or  by  burning  a  bit  of 
paper  in  each  one]  ;  on  the  withdrawal  of 
this,  the  open  mouth  of  the  glass  is  im- 
mediately applied  to  the  part  to  be 
cupped.  [Professional  cuppers  use  a 
small  pump  adjusted  to  a  tube  let  in  at 
the  closed  extremity  of  the  cups  made  for 
the  special  purpose.]  This  has  the  effect 
of  producing  great  local  congestion  and 
swelling  up  of  the  parts  included  within 
the  rim  of  the  glass.  The  glass  may  be 
conveniently  removed  by  tilting  it  to  one 
side,  and  at  the  same  time  insinuating  the 
point  of  the  forefinger  under  its  edge  on 
the  opposite  side.  The  scarificator  is 
used  for  simultaneously  and  quickly  ef- 
fecting the  necessary  incisions  for  the 
abstraction  of  blood  ;  it  is  formed  of  a 
number  of  blades  fixed  on  an  axis,  which 
latter  by  a  rapid  semirotary  movement 
projects  the  blades  through  appropriate 
openings  in  the  instrument,  and  divides 
the  integument  to  the  required  depth. 
Before  its  application  the  blades  of  the 
scarificator  should  be  set  so  as  to  cut 
through   the   cutis   vera,  but  not  to  en- 


croach upon  the  subcutaneous  tissue ; 
this  being  effected,  the  spring  may  be 
drawn  back,  and  set,  and  the  instru- 
ment being  held  pretty  firmly  in  contact 
with  the  skin,  the  spring  may  be  re- 
leased. 

Before  the  application  of  cupping- 
glasses  the  skin  of  the  part  should  be 
sponged  with  warm  water,  and  any  hair 
there  may  be.ou  the  surface  should  be  re- 
moved :  a  basin  of  warm  water  and  a  light- 
ed candle  should  be  at  hand.  The  glasses 
being  first  placed  in  the  warm  water, 
should  be  applied,  in  the  manner  above 
mentioned,  one  by  one  to  the  part  from 
which  the  blood  is  to  be  drawn ;  care 
being  taken  that  sufficient  intervals  are 
left  between  the  glasses  :  they  may  be  al- 
lowed to  remain  in  contact  with  the  skin 
for  about  a  minute  ;  as  each  is  withdrawn, 
the  scarificator  should  be  applied  to  the 
swollen  integument  beneath,  and  the 
glass  should  be  as  quickly  as  possible  re- 
adjusted to  the  part.  The  blood  will 
continue  to  flow  from  the  incisions  until 
the  exhaustive  power  of  the  glass  has 
ceased  by  the  vacuum  within  being  de- 
stroyed ;  when  this  occurs,  the  glass  may 
be  removed,  and  a  fresh  one  may  be  ap- 
plied to  the  same  spot,  the  surface  being 
first  sponged  to  remove  any  coagula  that 
may  have  formed.  As  each  glass  is  re- 
moved, the  blood  from  it  may  be  emptied 
into  a  graduated  vessel.  When  the  re- 
quired amount  has  been  abstracted,  the 
wounds  may  be  sponged,  dried,  and  each 
group  covered  with  a  piece  of  diachylon 
plaster. 

It  is  often  extremely  difficult  to  procure 
the  required  amount  of  blood  hy  means 
of  cupping :  and  this,  though  it  may  oc- 
cur from  many  causes,  is  chiefly  owing  to 
one  of  two  reasons,  namely,  that  either 
the  depth  of  the  incisions  has  not  been 
rightly  adapted  to  the  thickness  of  the 
skin  of  the  part,  or  that  the  vacuum 
within  the  glass  is  insufficient  or  too  com- 
plete. To  avoid  both  these  evils  requires 
some  knowledge  of  the  different  thick- 
ness of  the  integument  on  various  parts 
of  the  body,  and  a  certain  manual  skill 
which  can  only  be  acquired  by  practice. 
"When  the  skin  has  been  too  freely  divided 
by  the  scarificator,  the  subcutaneous  tis- 
sue is  apt  to  bulge  through  the  incisions 
in  the  skin  and  hinder  the  flow  of  blood, 
while  the  disadvantages  of  an  insufficient 
division  are  obvious.  Should  the  atmos- 
pheric pressure  be  so  great  as  to  constrict 
the  cutaneous  capillaries  around  the  rim 
of  the  glass,  this  pressure  may  be  relieved 
by  rotating  the  glass  a  little,  or  by  swny- 
ing  it  to  and  fro,  so  as  to  allow  a  little 
external  air  to  get  beneath  its  margin. 

There  remains  to  speak  of  another  form 
of  cupping,  usually  termed  ''dry  cup- 
ping."    The  object  of  this  is  to  abstract 
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blood  temporarily  from  one  part  of  the 
body  by  detaining  it  for  a  time  in  other 
parts.  To  effect  this,  several  cupping- 
glasses  are  applied  and  renewed  at  inter- 
vals, their  position  being  slightly  varied 
each  time,  so  that  the  skin  may  not  suffer 
from  the  pressure. 

As  a  general  rule,  cupping  -  glasses 
should  not  be  applied  in  the  immediate 
neighborhood  of  intiamed  tissues,  nor 
over  the  mammary  region.  Their  adjust- 
ment also  is  well-nigh  impossible  in  cer- 
tain situations,  such  as  the  perineum,  or 
the  anterior  regions  of  the  thorax  in  ema- 
ciated patients. 

M.  Junod  has  devised  an  instrument 
by  which  he  considers  that  he  produces  a 
transient  condition  of  general  depletion. 
The  apparatus  consists  of  a  metallic  cyl- 
inder closed  at  one  extremity,  and  suffi- 
ciently large  to  contain  either  the  upper 
or  lower  limb  ;  attached  to  the  cylinder  is 
a  small  stopcock,  to  which  is  fitted  an 
exhausting  syringe.  One  of  the  limbs  is 
immersed  in  the  metallic  case,  and  a  very 
wide  India-rubber  band  being  drawn  over 
the  open  end  and  around  the  limb,  so 
as  to  form  an  aiivtight  cavity,  the  syringe 
is  applied  until  tbe  condition  of  the  pulse 
indicates  that  a  sufficient  amount  of  air 
has  been  removed.  This  proceeding  is 
said  to  possess  many  of  the  advantages 
of  general  depletion  without  exercising 
any  permanently  debilitating  effect  on 
the  constitution.1 


General  Bloodletting. 

Venesection.— This  operation  may  be 
performed  upon  the  veins  of  the  forearm 
or  hand,  the  external  jugular,  the  veins 
beneath  the  tongue,  those  of  the  scrotum, 
and  the  saphena,  near  the  inner  ankle. 
Whatever  vein  is  opened,  it"  is  necessary, 
when  practicable,  to  produce  congestion 
of  it,  by  compressing  the  vessel  between 
the  point  to  be  opened  and  the  heart. 
A  lancet,  bleeding-tape  or  narrow  band- 
age, lint,  a  bowl  to  receive  the  blood,  and 
a  basin  of  water  and  a  sponge,  are  re- 
cpaired.  The  operation,  as  ordinarily  per- 
formed in  this  country,  consists  in  open- 
ing one  of  the  veins  at  the  bend  of  the 
elbow.  Of  these  the  most  prominent  are 
the  median  cephalic  and  the  median 
basilic,  the  former  being  situated  to  the 
outer  side  of  the  tendon  of  the  biceps,  the 
latter   to   its  inner  side    [fig.    913 J,   and 


1  In  a  case  in  which  I  had  an  opportunity 
of  observing  its  effects,  these  were  less  marked 
in  the  constitution  at  large  than  in  the  limb 
itself;  the  latter  seemed  intensely  congested, 
and  on  the  removal  of  the  instrument,  was 
covered  with  minute  cutaneous  ecchymoses. 


immediately  over  the  course  of  the  bra- 
chial artery,  indeed  only  separated  from 
the  artery  by  the  fascial  attachment  of 
the  biceps  muscle.  For  anatomical  rea- 
sons, therefore,  the  median  cephalic  should 

[Fig.  913. 


Veins  at  the  bend  of  the  right  arm  (Gross).] 

be  preferred  for  venesection  ;  but  in  prac- 
tice the  more  prominent  and  larger  vein 
of  the  two  is  selected. 

The  patient  being  placed  in  the  sitting 
posture,  the  bleeding-tape  or  bandage 
may  be  tied  around  the  limb  about  the 
middle  of  the  upper  arm,  sufficiently  tight 
to  arrest  the  venous  circulation  without 
affecting  the  pulse  at  the  wrist.  The 
forearm  having  been  allowed  to  hang 
down  until  the  veins  are  tense  and  turgid, 
the  operator  may  select  one  for  his  pur- 
pose, and  taking  the  blade  of  the  lancet 
between  the  forefinger  and  thumb  of  his 
right  hand,  should  fix  the  vein  by  pressing 
his  left  thumb  upon  it,  just  below  the  part 
he  is  about  to  open.  Steadying  his  hand 
by  resting  the  ends  of  the  three  inner  fin- 
gers on  the  forearm,  the  point  of  the  lan- 
cet may  be  introduced  obliquely  until  tbe 
interior  of  the  vein  is  reached  and  the 
blood  rises  up  out  of  the  wound  ;  without 
penetrating  any  deeper,  the  lancet  should 
now  be  thrust  onwards,  thus  laying  open 
the  vein  longitudinally,  and  cutting  its 
way  out  in  advance  of  the  point  of  punc- 
ture. The  vein  being  well  opened,  the 
thumb  may  be  removed,  and  the  blood 
allowed  to  flow  ;  if  the  stream  be  scanty 
and  sluggish,  the  ordinary  expedient  may 
be  adopted,  of  directing  the  patient  to 
clench  his  fist  firmly  from  time  to  time, 
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or  the  surgeon  may  chafe  the  veins  on  the 
palmar  surface  of  the  forearm,  rubbing 
from  below  upward.  When  the  required 
amount  of  blood  has  been  abstracted,  the 
thumb  of  the  left  hand  may  be  placed 
over  the  wound,  and  the  ligature  around 
the  arm  relaxed  ;  a  small  pad  of  lint 
being  placed  over  the  orifice  in  the  vein, 
the  parts  around  should  be  cleansed  from 
blood,  and  the  tape  applied  in  a  figure-of- 
eight  fashion,  so  that  the  crossing  of  the 
tape  lies  over  the  pad  on  the  vein  and 
keeps  it  in  place,  exercising  pretty  firm 
pressure  (f,  fig.  892,  p.  639).  From  a 
want  of  coincidence  between  the  wound 
in  the  integuments  and  that  in  the  coats 
of  the  vein,  the  blood  may  cease  to  flow 
altogether,  or  may  continue  to  escape  in 
a  diminished  stream  ;  this  is  frequently 
caused  by  the  wound  having  been  made 
while  the  arm  was  in  the  supine  position 
and  by  the  subsequent  pronation  of  the 
limb  ;  it  can  generally  be  remedied  by 
sliding  the  skin  over  the  vein  until  the 
two  wounds  are  made  to  coincide.  In. 
extreme  cases  of  this  kind,  where  the 
blood  escapes  into  the  surrounding  cellu- 
lar tissue,  the  swelling  occurs  to  which 
the  term  thrombus  is  generally  applied. 
This,  if  of  considerable  size,  may  be  laid 
open  with  the  lancet,  though  more  gene- 
rally it  needs  no  surgical  interference, 
but  may  be  allowed  to  become  absorbed. 
After  the  operation,  the  arm  should  be 
carried  for  a  day  or  two  in  a  sling. 

In  children,  and  occasionally  in  others, 
where  the  subcutaneous  veins  at  the  bend 
of  the  elbow  are  ill-defined  or  of  small 
size,  venesection  is  practised  on  the  ex- 
ternal jugular.  For  this  a  pretty  bulky 
pad  of  lint  is  required  ;  it  should  be  ap- 
plied over  the  vein  in  the  hollow  just 
above  the  clavicle  and  external  to  the 
sterno-mastoid  muscle,  and  should  be 
secured  by  a  bandage  passed  over  it  and 
fastened  in  the  opposite  axilla,  so  as  to 
exercise  firm  pressure  on  the  vein.  The 
part  of  the  vessel  generally  chosen  for  the 
operation  is  where  it  overlies  and  crosses 
the  sterno-mastoid  ;  the  vein  being  fixed 
with  the  thumb  of  the  left  hand,  the  in- 
cision may  be  made  in  the  same  manner 
as  in  bleeding  at  the'  bend  of  the  elbow, 
the  line  of  the  wound  being  parallel  to 
the  fibres  of  the  sterno-mastoid  muscle, 
so  as  to  secure  a  transverse  division  of 
the  platysma  myoides.  The  blood  can  he 
directed  into  a  bowl  by  means  of  a  piece 
of  cardboard  folded  in  the  form  of  a  gut- 
ter, or  it  may  be  collected  in  a  teacup  held 
close  below  the  wound.  To  arrest  the 
bleeding,  a  pad  must  be  applied  over  the 
wound,  and  retained  by  strips  of  plaster  ; 
the  compress  over  the  clavicle  may  then 
be  removed.  The  possibility  and  the 
effect  of  the  entrance  of  air  into  the  vein 


during  the  foregoing  operation,  is  too  well 
known  to  require  more  than  a  passing 
caution,  to  see  that  the  pad  applied  to  the 
vein  is  thoroughly  effectual  in  arresting 
the  circulation,  and  to  be  careful  not  to 
remove  this  pad  until  after  the  orifice  in 
the  vein  has  been  closed. 

The  saphena  vein  is  but  rarely  opened  for 
the  purposes  of  venesectiou,in  this  country 
at  least,  though  there  are  many  Conti- 
nental surgeons  who  consider  it  a  more 
favorable  vessel  for  the  operation  than 
the  veins  at  the  bend  of  the  elbow.  The 
venous  current  is  in  this  oase  arrested  by 
a  bandage  around  the  limb,  just  above 
the  ankle  ;  the  vein  is  opened  above  the 
inner  malleolus,  and  the  bleeding  is  en- 
couraged by  immersing  the  foot  in  warm 
water. 

The  cutaneous  veins  of  the  scrotum 
ma3r  be  advantageously  opened  in  many 
cases  of  acute  orchitis,  the  bleeding  being 
encouraged  by  warm  fomentations,  and 
arrested  when  necessary  by  exposing  the 
part  to  the  external  air  or  by  the  applica- 
tion of  cold  water.  For  the  various  mis- 
haps and  ill  consequences  of  venesection 
and  their  appropriate  treatment,  the 
reader  is  referred  to  the  essays  on  Inju- 
ries and  Diseases  of  the  Veins  and 
Arteries. 

Arteriotomy. — The  only  vessel  on  which 
this  operation  is  practised  is  the  temporal 
artery  itself,  or  one  of  its  principal 
branches  ;  the  main  trunk  of  the  vessel 
may  be  found  crossing  the  zygoma  at 
right  angles  about  half  an  inch  in  front 
of  the  pinna  of  the  ear,  and  just  above 
this  spot  the  artery  divides  into  its  ante- 
rior and  posterior  branch.  A  small  bis- 
toury or  a  lancet,  a  narrow  bandage,  a 
small  firm  compress,  sponge  and  water, 
and  a  bleeding-bowl,  are  required  for  this 
operation.  The  position  of  the  anterior 
division  of  the  vessel  being  ascertained, 
or  that  of  the  main  trunk  itself  if  the 
former  be  of  insufficient  size,  its  exact 
situation  should  be  marked,  and  the  ves- 
sel may  be  at  the  same  time  fixed  by 
placing  the  forefinger  or  thumb  upon  it, 
just  below  the  point  where  it  is  to  be 
opened.  The  blood  should  be  drawn 
from  a  transverse  wound  in  the  vessel, 
made  by  cutting  down  upon  it  with  a  bis- 
toury, or  with  a  lancet,  by  first  punctur- 
ing its  coats  and  then  laying  open  its 
canal  more  freely.  To  arrest  the  hemor- 
rhage the  artery  may  be  completely  di- 
vided, the  part  sponged,  the  compress  ap- 
plied to  the  wound  and  secured  by  the 
knotted  form  of  bandage  (fig.  894,  p.  040), 
This  should  be  most  carefully  adjusted, 
so  that  it  may  remain  undisturbed  for 
four  or  five  days,  when  it  may  be  re- 
moved, and  the  wound  covered  with  a 
strip  or  two  of  plaster. 
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Vaccination. 

In  addition  to  the  common  lancets  and 
ivory  points,  there  are  special  instru- 
ments constructed  for  introducing  vaccine 
lymph.  Mr.  Ceely,  of  Aylesbury,  has  in- 
vented a  small  arrow-head-shaped  lancet, 
with  a  groove  on  one  of  its  fiat  sides,  for 
carrying  the  lymph.  A  small  needle, 
grooved  up  to  its  point,  is  also  made  use 
of  by  others.  A  needle  with  an  arrow- 
head-shaped point  has  been  invented  by 
Mr.  Sprattey  ;  this  has  a  groove  on  one 
surface,  and  a  small  rectangular  shoulder 
about  a  twelfth  of  an  inch  from  the  point. 
This  instrument  is  fixed  in  a  hollow  ivory 
handle,  within  which  capillary  tubes  con- 
taining lymph  can  be  carried.  Dr.  Hus- 
band uses  an  instrument,  invented  by 
Dr.  Weir,  having  a  fiat  ivory  handle  fitted 
with  a  lancet  at  one  end,  and  at  the  other 
four  minute  needle-points ;  by  drawing 
these  sharply  over  the  surface  the  cutis  is 
slightly  abraded  ;  two  such  scratches  are 
made,  and  over  these  the  lymph  is  gently 
rubbed.  These  scratches  should  be  quite 
an  inch  apart,  since  lymph  applied  in  this 
manner  generally  produces  a  group  of 
coufiuent  pustules.  Vaccine  lymph  should 
be  taken  from  the  vesicle  not  later  than 
the  eighth  day  after  inoculation.  When 
fresh  virus  is  to  be  applied  directly  from 
a  mature  vesicle,  the  patient's  left  arm 
should  be  grasped  in  the  operator's  left 
hand,  just  above  the  insertion  of  the  deltoid 
muscle,  and  the  skin  on  the  outer  aspect 
of  the  part  put  on  the  stretch.  The 
lancet,  being  previously  armed  with  the 
vaccine  lymph,  is  held  with  the  flat  of  its 
blade  turned  towards  the  surface,  and  is 
made  to  perforate  the  cuticle  very  ob- 
liquely, so  that  its  point  may  separate  the 
cuticle  from  the  cutis  to  a  small  extent  ; 
this  may  be  effected  without  causing  any 
hemorrhage,  or  at  most,  not  more  than  a 
drop  of  blood  need  escape.  As  it  is  with- 
drawn, the  lancet  may  be  pressed  against 
the  raw  surface  of  the  cutis,  or  the  thumb 
of  the  left  hand  may  be  used  to  press  the 
edges  of  the  puncture  together,  so  as  to 
wipe  the  virus  off  the  point ;  two  or  three 
such  punctures  should  be  made,  each 
about  an  inch  distant  from  the  other,  and 
any  blood  or  serum  exuding  from  them 
should  be  allowed  to  dry  on  the  part. 

Ivory  points  or  slips  of  quill  may  be 
used  to  dip  in  the  virus,  and  insert  into 
punctures,  instead  of  employing  the  lan- 
cet for  this  purpose.  [These  are  very 
largely  used  at  the  present  day  in  the 
United  States,  being  supplied  in  any  de- 
sired quantity  by  all  city  druggists,  who 
obtain  them  from  those  who  make  it  a 
business  to  prepare  them  with  vaccine 
lymph.  The  lymph  direct  from  the  cow 
is  much  more  irritating  than  the  "hu- 


manized ;"  whether  it  is  more  efficient  or 
not  is  perhaps  a  question.  One  reason  of 
the  popularity  of  this  plan  is  the  security 
ensured  by  it  against  the  transmission 
of  disease.]  If  dry  lymph  upon  points 
be  used,  it  must  first  be  softened  over  the 
steam  of  hot  water,  or  it  may  be  moist- 
ened with  warm  water  beibre  its  intro- 
duction ;  lymph  between  glass  slides 
should  be  moistened  and  scraped  off  the 
glass  with  the  lancet  point,  and  thus  ap- 
plied. A  very  efficient  but  more  painful 
method  of  vaccination  is  the  plan  of 
scratching  off  the  cuticle  with  the  lancet- 
point,  and  applying  the  virus  to  the  de- 
nuded cutis. 

Dr.  William  Husband,  of  Edinburgh,1 
has  introduced  and  established  a  method 
by  which  vaccine  lymph  may  be  preserved 
for  considerable  periods  of  time,  uninflu- 
enced by  changes  of  climate.  This  he 
effects  by  hermetically  sealing  it  within 
capillary  glass  tubes  ;  he  recommends  for 
the  purpose  such  as  are  from  two  to  four 
inches  in  length,  and  about  j'gth  of  an 
inch  in  diameter,  their  walls  being  j^th 
of  an  inch  in  thickness.  The  following 
are  the  directions  given  by  Dr.  Husband 
for  charging  these  tubes  : — 

The  vesicles  having  been  opened  with 
the  lancet  in  the  usual  way,  the  tube, 
held  horizontally,  is  charged  by  applying 
one  end  of  it  (the  straight  end  if  they  be 
not  both  straight,  not  that  which  tapers 
to  a  point)  to  the  exuding  lymph,  which 
enters  immediately.  As  much  lymph  is 
allowed  to  enter  as  will  fill  from  about 
one-seventh  to  one-half  the  length  of  the 
tube.  As  a  general  rule,  each  tube  should 
not  be  charged  with  more  than  will  suf- 
fice for  one  vaccination.  It  may  be  sealed 
in  one  or  other  of  the  following  ways.  In 
the  first,  the  lymph  is  made  to  gravitate 
towards  the  middle,  by  holding  the  tube 
vertically,  and  if  necessary  giving  it  a  few 
slight  shocks  by  striking  the  wrist  on  the 
arm  or  table.  The  end  by  which  the 
lymph  entered  may  then  be  sealed,  by 
applying  it  to  the  surface  of  the  flame  of 
a  candle.  The  other  end  should  first  be 
plunged  about  half  an  inch  into  the  flame, 
and  as  quickly  withdrawn  till  it  -touches 
the  surface,  where  it  should  be  held  till 
it  melts  over  and  is  sealed.  This  precau- 
tion of  plunging  the  tube  into  the  flame 
before  sealing  "it,  is  useful,  in  order  to 
expel  a  portion  of  the  air.  Or  the  tube 
may  be  sealed  thus :  the  lymph  having 
been  introduced  at  one  end  of  the  tube,  is 
made  to  pass  towards  the  opposite  by  ex- 
hausting the  air  at  that  end  over  the  flame 
of  a  spirit-lamp  ;  this  end  of  the  tube  is 

'  Exposition  of  a  Method  of  Preserving 
Vaccine  Lympli  fluid  and  active  ;  with  Hints 
for  the  more  Efficient  Performance  of  Public 
Vaccination.     London  :  Churchill,  1859. 
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then  sealed.  On  cooling,  the  lymph  will 
pass  towards  the  middle  of  the  tube  ;  the 
orifice  by  which  the  lymph  entered  is  then 
sealed,  as  in  the  first  method.  Not  more 
than  a  minute  or  two  should  elapse  be- 
tween charging  the  tube  with  lymph  and 
sealing  it  up,  or  the  lymph  will  concrete 
at  the  orifice,  and  cannot  then  be  forced 
into  the  centre  of  the  tube. 

In  order  to  obtain  the  lymph  from  a 
tube  for  the  purpose  of  vaccination,  the 
sealed  ends  are  to  be  broken  off,  and  the 
fluid  contents  blown  out  gently  on  the 
point  of  the  lancet  or  vaccinating  instru- 
ment. 

The  result  of  primary  successful  vacci- 
nation may  be  stated  to  be  as  follows :  the 
puncture  may  be  felt  slightly  elevated  on 
the  second  day  ;  on  the  third  it  is  sur- 
rounded by  a  slight  halo  of  redness  ;  by 
the  fifth  a  distinct  vesicle  will  be  formed, 
having  a  slightly  elevated  margin  and  a 
depressed  centre  ;  on  the  eighth  day  the 
vesicle  should  have  reached  its  perfect 
condition,  when  it  is  pearl-colored,  anfT 
distended  with  clear  lymph,  its  margin 
being  turgid,  firm,  and  shining.  From 
this  period  the  redness  around  increases 
in  extent  and  intensity  until  the  tenth 
day,  when  there  is  often  well-marked 
swelling,  and  induration  of  the  subjacent 
cellular  tissue.  On  the  eleventh  day  the 
areola  begins  to  subside,  leaving  as  it 
fades  two  or  three  concentric  rings  of 
redness  ;  the  vesicle  begins  to  dry  up,  as- 
suming a  brownish  color  ;  the  remaining 
lymph  becomes  opaque,  and  gradually 
concretes,  forming  by  the  fourteenth  or 
fifteenth  day  a  dry  reddish-brown  scab ; 
this  contracts,  dries,  blackens,  and  finally 
falls  off  about  the  twenty-first  day.  The 
resulting  cicatrix  is  permanent,  slightly 
depressed,  dotted,  or  minutely  pitted. 

When  persons  who  have  once  been  suc- 
cessfully vaccinated  are  some  jrears  after- 
wards re-vaccinated  with  eft'ective  lymph, 
vesicles  occasionally  result,  which  in  their 
appearance  and  in  the  course  they  run 
cannot  be  distinguished  from  those  pro- 
duced by  primary  vaccination.  Far  more 
generally  these  results  are  variously  modi- 
fied ;  either  no  true  vesicle  forms,  or  it 
attains  its  maturity  and  runs  its  course 
with  greater  rapidity  than  the  regular 
vesicle.  The  areolae  also  tend  to  diffuse 
themselves  more  widely  and  less  regularly 
than  in  primary  vaccination,  and  the  local 
changes  are  accompanied  by  much  itch- 
ing, often  by  some  irritation  of  the  axil- 
lary glands,  and  in  some  cases  by  con- 
siderable febrile  disturbance  supervening 
on  the  fourth  or  fifth  daj\ 


1  This  description  is  taken  from  the  account 
given  in  the  instructions  to  public  vaccinators 
by  order  of  the  Privy  Council. 


Caustics. 

The  various  substances  used  for  destroy- 
ing morbid  growths  or  the  tissues  of  the 
body  by  chemical  agency  are  generally 
termed  potential  cauteries.  They  will 
brieliy  be  noticed  in  order,  according  to 
the  degree  in  which  they  exercise  their 
disorganizing  effects.  And  first,  those 
substances  which  either  from  their  want 
of  caustic  power  or  from  the  tardiness  of 
their  action  are  generally  applied  only  to 
raw  surfaces,  though  occasionally  to  mu- 
cous membranes.  These  are  such  as  tan- 
nic acid,  sulphate  of  copper,  nitrate  of 
silver,  sulphate  of  zinc,  acid  nitrate  of 
mercury,  arsenical  paste,  the  chlorides  of 
antimony  and  of  zinc. 

Tannic  acid,  as  a  caustic  agent,  is  hut 
rarely  used  in  surgery  :  applied  in  the 
form  of  powder  to  raw  surfaces,  it  pro- 
duces a  thin  layer  of  disorganized  tissue. 

Sulphate  of  copper  exercises  sufficient 
caustic  activity  to  be  employed  for  the 
destruction  of  warts  and  condylomata,  of 
fungous  and  unhealthy  granulations,  or 
the  secreting  surfaces  of  cysts.  To  pro- 
duce  any  considerable  effect,  the  solid  salt 
requires  to  be  rubbed  pretty  firmly  over 
the  part  to  be  cauterized,  the  surfaces 
being  previously  moistened  if  dry. 

Nitrate  of  silver,  as  a  caustic,  is  applied 
in  a  solid  form  or  in  a  saturated  solution  jj 
it  is  chiefly  of  use  in  checking  exuberant 
granulations,  in  destroying  the  surfaces 
of  unhealthy  ulcers  or  secreting  cysts,  in 
stimulating  flagging  sores,  in  producing  a 
superficial  slough  on  the  surface  of  poi- 
soned wounds,  thereby  diminishing  their 
absorbent  power,  or  for  destroying  warts 
and  small  condylomatous  growths.  In 
the  solid  form  this  salt  is  applied  either 
by  lightly  brushing  it  over  the  part,  pro- 
ducing a  thin  scale  of  dead  tissue,  of  a 
bluish-white  color,  turning  to  black  ;  or 
by  rubbing  it  firmly  again  and  again  over 
the  surface,  so  as  thoroughly  to  destroy 
the  part  to  a  more  considerable  depth. 
Dry  surfaces  should  be  slightly  moistened, 
and  very  moist  or  suppurating  surfaces 
require  to  be  partially  dried  before  this 
caustic  is  used.  In  solution  nitrate  of 
silver  is  applied  with  a  camel 's-hair  brush 
or  a  small  piece  of  sponge,  the  caustic 
effect  being  far  less  marked  than  when 
used  in  the  solid  form.  Though  possess- 
ing but  limited  power  compared  with 
many  other  substances,  yet  lunar  caustic 
has  the  advantages  of  acting  with  great 
rapidity,  of  causing  but  little  pain,  and 
of  producing  but  slight  irritation  or  dis- 
turbance in  the  surrounding  tissues. 

Sulphate  of  zinc. — The  introduction  of 
tliis  substance  as  a  caustic  is  due  to  Sir 
J.  Y.  Simpson  of  Edinburgh,  who  recom- 
mends its  use  either  in  the  form  of  finely 
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levigated  powder,  as  a  paste  composed  of 
one  drachm  of  glycerine  rubbed  up  with 
an  ounce  of  the  powder,  or  as  an  oint- 
ment made  in  the  proportion  of  two 
drachms  of  lard  to  an  ounce  of  the  dried 
sulphate. 

It  is  applicable  to  ulcerations  of  the  os 
uteri,  rodent  and  lupous  sores,  or  indeed 
to  almost  any  form  of  obstinate  or  in- 
veterate ulceration.  For  destroying  warts 
and  condylomata,  and  the  vascular 
growths  about  the  female  urethra,  it  is 
said  to  be  most  efficacious.  Sir  J.  Y.  Simp- 
son states  that  used  in  the  form  of  powder, 
paste,  or  ointment  to  an  open  or  ulcerated 
surface,  it  quickly  produces  a  slough  cor- 
responding in  depth  to  the  thickness  of  the 
superimposed  layer  of  caustic.  The  slough 
is  of  a  white  color,  and  usually  separates 
about  the  fifth  day,  leaving  behind  it  (if 
the  whole  morbid  tissue  be  removed)  a 
red  granulating,  healthy,  and  rapidly 
cicatrizing  wound.  ■  The  disorganized 
tissues  showing  no  tendency  to  decom- 
pose, but  are  firm  and  inodorous.  This 
caustic  will  only  act  on  ulcerated  or 
abraded  surfaces  ;  where  the  epithelium 
therefore  is  entire,  the  part  must  be  pre- 
pared for  its  application  by  the  previous 
use  of  the  nitric  acid  or  some  other  of  the 
stronger  caustics.  The  pain  produced  by 
the  sulphate  of  zinc  is  said  to  be  less  en- 
during than  that  caused  by  caustics  gene- 
rally, the  local  inflammation  is  very  slight, 
and  the  eschar  has  been  observed  to  sepa- 
rate in  most  cases  about  the  fifth  or  sixth 
day.  Among  other  advantages  claimed 
for  this  substance  by  its  distinguished  in- 
ventor are,  the  facility  with  which  it  is 
applied,  the  rapidity. of  its  action,  and  the 
certainty  with  which  its  effects  can  be 
localized,  since  it  shows  no  tendency  to 
deliquesce ;  nor  does  its  disorganizing 
power  exert  any  inlluence  over  the  sur- 
rounding surface,  provided  the  epithelial 
covering  is  entire. 

Acid  nitrate  of  mercury  is  a  fluid  form  of 
caustic,  owing  its  activity  to  the  nitric 
acid  in  its  composition ;  though  less 
powerfully  caustic  than  that  acid,  it  is 
better  fitted  for  application  to  certain 
parts,  since  it  does  not  fume  when  ex- 
posed to  the  air.  It  is  much  in  use  for 
the  destruction  of  lupous  and  rodent 
ulcers,  and  for  the  former  of  these  it  is  a 
most  convenient  and  efficacious  applica- 
tion. The  solution  is  best  applied  with  a 
camel's-hair  brush,  the  surface  of  the 
part  being  previously  cleansed  and  dried: 
it  is  necessary  to  limit  carefully  the  appli- 
cation to  the  diseased  part,  since  the 
epithelial  covering  of  the  mucous  or  cuta- 
neous surface  affords  an  insufficient  pro- 
tection against  the  action  of  this  caustic. 
It  may  be  well  to  mention  that  cases  of 
poisoning  are  recorded  from  the  absorp- 
tion of  this  substance  applied  as  a  caustic. 


Arsenical  paste. — The  only  active  ingre- 
dient of  this  preparation  is  arsenious 
acid  ;  this  is  diluted  with  various  inert 
substances  to  the  required  extent.  The  ar- 
senical paste  most  in  use  in  this  country  is 
that  first  employed  by  Baron  Dupuytren  ; 
it  consists  of  a  mixture  of  calomel  and 
white  arsenic,  in  the  proportion  of  from 
six  to  ten  parts,  by  weight,  of  the  latter 
to  a  hundred  of  the  former.  This  being 
made  into  a  paste  with  mucilage  or  a 
little  water,  may  be  applied  to  the  sur- 
face of  the  parts,  either  directly  or 
spread  on  lint  or  a  piece  of  blotting- 
paper.  The  efficacy  of  this  caustic  is 
undoubted  in  the  treatment  of  lupous, 
rodent,  and  other  intractable  ulcers  ;  but 
there  exists  the  obvious  objection  to  its 
use,  that  it  cannot  be  employed  on  a  sur- 
face of  any  considerable  extent,  on  ac- 
count of  the  danger  of  its  absorption  into 
the  system.  Indeed,  a  case  is  related  in 
the  practice  of  M.  Roux  where  the  appli- 
cation during  a  single  night  of  a  paste, 
containing  four  per  cent,  of  ai*senie,  to  a 
surface  of  little  more  than  an  inch  in 
diameter  proved  fatal.  Considerable  and 
sometimes  enduring  pain  follows  its  use, 
accompanied  with  no  little  irritation  and 
inflammation  of  the  surrounding  parts, 
and  the  eschar  is  slow  to  separate.  The 
arsenical  paste  is  inert  on  surfaces  pro- 
tected by  epithelium. 

Terchloride  of  antimony,  or  butter  of 
antimony  as  it  is  usually  termed,  is  a 
substance  possessing  powerful  caustic 
properties,  though  but  little  used  in  this 
country  at  the  present  day. 

Butter  of  antimony  is  stated  byPereira 
to  consist  of  a  solution  of  the  terchloride 
of  the  salt  in  hydrochloric  acid  ;  it  is  used 
for  the  destruction  of  syphilitic  warts  or 
condylomatous  growths,  and  is  recom- 
mended by  Continental  surgeons  for  ap- 
plication to  poisoned  wounds  and  the  bites 
of  rabid  animals.  The  solution  may  be 
applied  with  a  camel's-hair  brush  until  a 
Whitish  slough  is  produced,  when  the 
surface  of  the  part  should  be  thoroughly 
washed  to  remove  any  remaining  caustic;. 

Chloride  of  zinc  forms  the  active  ingre- 
dient of  many  of  the  most  popular  and 
effective  caustics ;  mixed  with  variable 
proportions  of  flour  it  constitutes  Can- 
quoin's  paste.  It  enters  into  the  forma- 
tion of  Landolphi's  caustic,  combined 
with  equal  parts  of  the  chlorides  of  anti- 
monj',  bromine,  and  gold.  More  recently 
other  adventurers  have  made  use  of  the 
caustic  properties  of  this  salt,  and  by 
mixing  it  with  pretended  remedies  for 
cancer  have  endeavored  to  impose  on  the 
public,  and  conceal  the  uselessness  of 
their  supposititious  specifics. 

Chloride  of  zinc  may  be  used  in  the 
form  of  solution  by  mixing  one  part  of 
SirW.  Burnett's  solution  with  seven  parts 
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of  water,  or  as  a  paste  in  the  proportion 
of  one  part  of  the  dry  chloride  to  two, 
three,  or  four  parts  of  flour  or  plaster-of- 
Paris.1  It  is  employed  to  destroy  ulce- 
rated surfaces,  or  to  remove  solid  growths 
of  various  kinds  ;  it  should  not  be  applied 
to  any  but  an  ulcerated,  abraded,  or  de- 
nuded surface,  as  its  action  upon  the  parts 
protected  by  their  epithelial  covering-  is 
both  slow  and  extremely  painful.  The 
solution  may  be  applied  on  pieces  of  lint 
cut  rather  smaller  in  extent  than  the  in- 
tended slough.  The  paste  may  be  spread 
on  lint  in  a  layer  varying  in  thickness  with 
the  depth  of  the  part  to  be  destroyed  ;  in 
mixing  the  paste,  the  chloride  will  gen- 
erally absorb  sufficient  moisture  from  the 
atmosphere  to  render  the  addition  of  spirit 
unnecessary.  This  caustic  takes  some 
hours  to  produce  its  lull  effect ;  the  pain 
it  produces  is  considerable,  but  not  so 
acute  or  enduring  as  that  caused  by 
arsenical  paste. 

The  slough  when  formed  is  whitish, 
dry,  and  inodorous ;  there  is  little  in- 
flammation excited  in  surrounding"  tis- 
sues ;  and  decomposition  in  the  wound, 
if  it  previously  existed,  is  at  once  arrested. 
Nor  does  the  slough  itself  show  any  ten- 
denc}'  to  putrefy.  A  considerable  advan- 
tage attached  to  the  use  of  this  caustic  is  the 
very  contractile  nature  of  the  wound  re- 
sulting from  its  application,  a  contractility 
which  becomes  evident  some  days  even 
before  the  separation  of  the  slough. 

In  attacking  solid  growths  with  the 
chloride,  to  save  time  in  the  subsequent 
progress  of  the  case,  it  is  usual  after  the 
first  application,  and  so  soon  as  the  slough 
is  fully  formed,  to  make  incisions  through 
the  dead  parts  ;  these  being  stuffed  with 
shreds  of  lint  dipped  in  the  caustic  solu- 
tion, or  smeared  with  the  paste,  may  from 
time  to  time  be  deepened  until  the  whole 
substance  of  the  growth  is  destroyed. 

Nitric,  hydrochloric,  and  sulphuric  acid, 
in  a  concentrated  form,  are  the  most  pow- 
erful of  the  potential  cauteries  ;  their  in- 
fluence extends  rapidly  through  the  com- 
mon integument  of  the  body  to  the  deeper 
textures  ;  they  will  act  upon  any  part  of 
the  surface  to  which  they  may  be  applied. 
In  the  liquid  form  no  caustic  is  so  suit- 
able as  one  or  other  of  the  above  named 
for  destroying  the  surface  of  sloughing 
sores,  or  for  the  local  treatment  of  hos- 
pital gangrene.  Their  effect  on  such  a 
surface  is  decided,  rapid,  and,  in  the  case 
of  the  monohydrated  nitric  acid,  far  less 
painful  than  is  generally  supposed :  the 
resulting  eschar  separates   quickly,  and 


1  This  caustic,  either  in  solution  or  in  its 
solid  form,  may  be  advantageously  mixed 
with  the  hydrochlorate  of  morphia,  which  in 
a  measure  diminishes  the  pain  attending  the 
application. 


the  surrounding  inflammation  is  not  ex- 
cessive. In  applying  the  strong  acid  to  a 
sore,  the  surface  of  the  part  should  be 
carefully  dried,  and  the  skin  in  the  neigh- 
borhood protected  by  being  smeared  with 
oil  or  simple  cerate  ;  and  a  glass  brush, 
or  a  piece  of  cotton-wool  or  lint  tied  on 
the  end  of  a  piece  of  wood,  may  be  used 
to  bring  the  acid  in  contact  with  the  sur- 
face of  the  sore. 

For  application  to  the  sound  skin,  the 
concentrated  acids  are  somewhat  too  dif- 
fuse in  their  action  :  with  a  view  to  ob- 
viate this  tendency,  they  are  mixed  with 
various  inert  substances,  and  made  into 
the  consistence  of  a  paste  ;  thus  sulphuric 
acid  is  mixed  with  powdered  sulphur, 
saffron,  or  sawdust,  and  in  this  form  it  is 
far  more  convenient  and  manageable  for 
the  purpose  above  mentioned. "  The  use 
of  sawdust  for  this  purpose  originated 
with  Mr.  Syme,  who  also  devised  a  most 
ingenious  plan  for  protecting  the  sur- 
rounding surface,  a  method  that  can  be 
adopted  with  great  advantage  when- 
ever caustic  is  applied  to  the  unbroken 
skin. 

Mr.  Syme  gives  the  following  account 
of  the  method  in  question:  "A  solution 
of  gutta-percha  in  chloroform  is  applied 
to  the  skin  for  some  distance  around  the 
parts  to  be  attacked  ;  then  a  thick  piece 
of  the  same  material,  with  an  aperture 
cut  in  it  the  requisite  size,  and  softened 
by  exposure  to  heat,  is  pressed  firmly  so 
as  to  adhere  to  the  surface  thus  prepared; 
a  thin  piece  is  next  glued  around  the  edge 
of  the  opening,  so  that  when  supported 
by  a  stuffing  of  lint  it  may  form  a  wall 
enclosing  the  diseased  part.  Concen- 
trated sulphuric  acid,  with  about  an  equal 
weight  of  sawdust  stirred  into  it,  until 
the  mixture  assumes  a  homogeneous  con- 
sistence equal  to  that  of  thin  porridge,  is 
lastly  applied,  in  quantity  proportioned 
to  the  extent  of  thickness  concerned." 

In  the  course  of  ten  or  twelve  hours 
a  slough  will  have  formed,  presenting 
the  "appearance  of  strongly  compressed 
tow." 

For  destroying  the  integuments,  or  de- 
nuding the  surface  preparatory  to  the  use 
of  some  of  the  less  active  forms  of  caustic, 
Mr.  Syme's  mixture  of  sawdust  and  acid 
is  specially  adapted,  or  the  caustic  potash 
may  be  employed  in  the  same  way. 
Caustic  potash,  however,  has  the  disad- 
vantage of  diffusing  itself  rapidly  among 
surrounding  parts  ;  for  this  reason,  with  a 
view  to  confine  its  action,  it  is  generally 
mixed  with  quick-lime  in  the  proportion 
of  five  of  the  former  to  six  of  the  latter, 
forming  the  Vienna  paste,  a  more  man- 
ageable and  more  active  preparation  than 
the  pure  potash. 

[Glacial  acetic  acid,  chromic  acid,  and 
the  ethylate  of  sodium,  have  also   been 
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employed  as  caustics  for  the  removal  of 
warts,  nsevi,  and  other  growths  from  the 
skin.  The  manner  of  their  use  does  not 
differ  materially  from  that  of  the  caustics 
above  spoken  of.] 

Cauterization  en  fleches. — In  -1858,  M. 
Maisonneuve  drew  the  attention  of  the 
Academie  des  Sciences  to  a  method  of  ap- 
plying caustic  for  the  destruction  or  enu- 
cleation of  solid  growths,  and  gave  to  his 
method  the  name  at  the  heading  of  this 
paragraph.  The  caustic  he  employs  for 
this  purpose  is  a  mixture  of  one  part  of 
chloride  of  zinc  and  three  of  flour,  com- 
bined so  as  to  form  a  thick  paste.  This 
being  spread  out  into  a  flat  cake,  is  cut 
into  narrow  lancet-shaped  strips,  or 
wedge-shaped  pieces,  of  a  suitable  size  ; 
these  are  subsequently  dried  until  they 
acquire  sufficient  consistence  to  be  avail- 
able for  the  purpose  about  to  be  de- 
scribed. 

One  plan  of  attacking  a  solid  growth 
with  this  form  of  caustic  is  the  following  : 
the  base  of  the  tumor  is  surrounded  at 
short  intervals  by  radiating  punctures, 
converging  towards  the  centre  and  deep- 
est part  of  the  growth,  and  completely 
undermining  the  diseased  tissues ;  these 
punctures  are  made  with  a  double-edged 
scalpel,  the  flat  of  the  blade  being  turned 
towards  the  surface  of  the  surrounding 
skin,  and  each  should  be  of  sufficient  size 
to  admit  of  the  introduction  of  one  of  the 
caustic  arrows  previously  prepared  ;  as 
each  puncture  is  made,  the  caustic  should 
be  at  once  plunged  into  the  track  of  the 
knife,  and  allowed  to  remain.  In  a  period 
varying  from  ten  to  twenty  days,  the 
whole  growth  will  generally  separate, 
leaving  a  clean  granulating  wound. 

In  cases  where  the  growth  cannot  be 
circumscribed  in  the  manner  above  men- 
tioned, but  can  only  be  approached  from 
the  surface,  M.  Maisonneuve  plunges  the 
"fleches"  in  parallel  lines  into  all  parts 
of  the  substance  of  the  tumor ;  or  again, 
when  it  is  important  to  preserve  the  skin 
over  the  site  of  a  tumor,  one  or  more  of 
the  "  fleches"  may  be  introduced  through 
a  lateral  puncture  quite  into  the  centre  of 
the  growth,  the  resulting  slough  being  al- 
lowed to  escape  through  the  aperture  of 
puncture. 

As  a  more  convenient  and  more  ready 
form  of  caustic,  Mr.  Paget  has  recently 
made  use  of  small  lancet-shaped  slips  of 
wood  dipped  into  fused  chloride  of  zinc  ; 
these  are  more  readily  prepared,  and  far 
more  easily  introduced,  than  the  fleches 
recommended  by  M.  Maisonneuve.  It  is 
needless  to  do  more  than  to  remark  that 
this  plan  of  removing  tumors  by  enuclea- 
tion, which  can  only  be  required  in  ex- 
ceptional cases,  is  an  exceedingly  painful 
process. 

The  actual  cautery  has  already  been  al- 
vol.  ni.— 43 


hided  to  in  the  consideration  of  counter- 
irritants  :  in  its  ordinary  form  it  is  but 
rarely  used  for  other  than  its  counter- 
irritant  or  styptic  effects  ;  but  as  the  gal- 
vanic cautery,  there  are  many  and  vari- 
ous purposes  for  which  it  may  be  advan- 
tageously employed. 

The  galvanic  cautery. — This  country  is 
indebted  to  Mr.  Marshall  for  the  applica- 
tion of  this  most  commodious  and  ingeni- 
ous form  of  cautery  ;  more  recently  Dr. 
Middeldorpff,  of  Breslau,  has  refined,  and 
as  it  were  perfected,  the  mechanical  ap- 
pliances of  the  process  ;  to  his  monograph 
on  the  subject  the  reader  is  referred  for  a 
full  account  of  the  mechanism  and  sur- 
gery of  the  galvanic  cautery.1  The  cau- 
tery in  question  possesses  its  chief  supe- 
riority over  the  more  usual  form  of  actual 
cautery,  in  the  easily  regulated  intensity 
and  the  duration  of  the  temperature  em- 
ployed ;  in  the  facility  with  which  its  me- 
chanical form  can  be  suited  to  the  exter- 
nal circumstances  and  other  requirements 
of  various  parts  of  the  body  ;  in  the  in- 
tensity of  the  heat  produced  by  the  gal- 
vanic current,  the  rapidity  with  which 
this  is  communicated  to  the  metal  em- 
ployed as  a  cautery,  and  the  possibility 
of  applying  the  heat  subsequent  to  the 
introduction  and  proper  adjustment  of 
the  instrument  to  the  parts  to  be  cauter- 
ized. It  cannot  but  be  regretted  that  the 
expense  of  the  necessary  appliances,  and 
the  cumbersome  nature  of  the  apparatus, 
tend  to  confine  the  use  of  this  form  of 
cautery  to  the  exigencies  of  hospital  prac- 
tice. Besides  the  more  obvious  and  gen- 
eral use  of  this  remedy  in  the  treatment 
of  sinuses  and  fistulee  of  almost  every 
kind,  and  as  a  counter-irritant  or  styptic, 
Dr.  Middeldorpff*  extols  its  efficacy  in  the 
treatment  of  stricture  of  the  urethra  ;  for 
removal  of  polypi,  amputation  of  the 
penis  and  uvula,  removal  of  the  tonsils, 
and  even  suggests  its  application  for  the 
amputation  of  entire  limbs ;  indeed  he 
allots  to  the  galvanic  cautery  a  more  ex- 
tended sphere  of  action  than  any  but  its 
most  ardent  supporters  could  concede. 

Platinum  is  the  metal  employed  for 
localizing  the  heat  of  the  galvanic  cur- 
rent, and  for  transmitting  it  to  the  parts 
to  be  cauterized.  In  all  Dr.  MiddeldorpfPs 
instruments  an  apparatus  is  fixed  in  the 
handle  worked  by  a  small  screw,. by  means 
of  which  the  galvanic  current  can  be  es- 
tablished or  broken  at  will. 

In  treating  fistulse  by  this  method,  a 
platinum  wire  may  be  introduced  into  the 
track  of  the  sinus,  and  being  subsequent- 
ly connected  by  its  ends  with  the  opposite 
poles  of  the  battery,  the  cauterization 
may  be  effected. 

Dr.  Middeldorpff  has  figured  and  de- 

1  Die  Galvanocaustik,  Breslau,  1 854. 
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scribed  a  very  convenient  and  narrow- 
pointed  platinum  cautery,  adapted  to  nar- 
row sinuses  or  lacrymal  fistula? ;  in  such 
cases  he  recommends  the  use  of  a  small 
speculum  to  protect  the  surrounding  parts. 
For  the  removal  of  tumors,  polypi,  and 
other  outgrowing  parts,  a  species  of  ecra- 
seur  is  provided  ;  the  chain  in  this  instru- 
ment is  replaced  by  platinum  wire,  which 
can  be  tightened  at  will  by  an  apparatus 
attached  to  the  handle.  Again,  for  cau- 
terizing strictures  of  the  urethra,  Dr. 
Middeldorpff  has  invented  a  species  of 
catheter,  containing  a  concealed  platinum 
point,  to  be  projected  and  heated  by  an 
arrangement  connected  with  the  handle 
of  the  instrument.    As  a  counter-irritant 


there  is  no  superiority  attaching  itself  to 
the  galvanic  cautery  above  the  ordinary 
forms  of  actual  cautery  ;  but  such  as  pre- 
fer to  employ  it  may  find  in  the  work  re- 
ferred to  above  a  description  and  figure  of 
a  small  porcelain  cone  surrounded  by  a 
spiral  platinum  wire,  expressly  intended 
for  the  formation  of  caustic  issues. 

[Paquelin's  thermo-cautery  is  an  instru- 
ment largely  used  at  the  present  time  in 
various  operations  in  surgery.  It  con- 
sists of  a  hollow  handle,  insulated  with 
wood,  and  furnished  with  movable  pla- 
tinum heads,  corresponding  in  form  to  the 
cautery-irons  found  generally  useful,  and 
some  of  them  in  the  shape  of  knives  ;  into 
these,  which  are  hollow,  after  they  have 


Fig.  914. 


Paquelin's  thermo-cautery. 


been  heated  to  blackness  in  the  flame  of 
a  spirit-lamp,  benzoline  vapor  is  intro- 
duced by  means  of  an  ordinary  spray- 
bellows,  and  they  are  at  once  brought 
into  a  state  of  vivid  incandescence,  which 
can  be  maintained  for  any  desired  time 
by  an  occasional  compression  of  the  bel- 
lows (fig.  914).] 


Strangulation  of  ISmvi  and  other 
Tumors. 

N"scvi  and  some  other  small  tumors 
may  be  strangulated  by  external  or  by 
subcutaneous  ligatures.  The  most  simple 
form  of  external  ligature,  and  such  as  is 
well  suited  for  small  growths  that  are 
partly  cutaneous  and  partly  subcutaneous 


in  their  origin,  consists  in  passing  beneath 
the  growth  two  fine  hare-lip  pins  at  right 
angles  to  each  other.  These  should  enter 
the  skin  clear  of  the  nsevous  structure,  and 
passing  completely  beneath  its  base, 
should  emerge  through  the  sound  skin 
beyond ;  a  piece  of  strong  twine  being 
wound  around  beneath  the  needle-ends, 
the  growth  may  be  strangulated  and  the 
whole  secured  by  a  double  knot  (fig.  915). 
For  convenience,  the  needle-ends  ma}r  be 
shortened,  and  a  strip  of  lint  may  be 
wound  beneath  them  to  protect  the  sur- 
rounding skin,  the  whole  being  left  to 
come  away  by  sloughing.  By  some  the 
needles  are  made  use  of  only  to  raise  the 
narvus  during  the  tightening  of  the  liga- 
ture ;  being  withdrawn  just  before  the 
knot  is  tied. 
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Again,  a  good  plan,  and  efficacious  for 
small  nsevi,  recommended  by  Mr.  Cooper 
Forster,  is  to  tie  the  nsevus  upon  the 
pins,   withdraw  them,   and  four  or  five 

Fig.  915. 


Strangulation  of  a  nsevus  by  two  pins  at  right  angles. 

hours  afterwards  to  cut  or  untie  the  liga- 
ture. The  crushing  which  the  nsevus  or 
its  vessels  of  supply  undergo  in  this  pro- 
cess leads  to  the  wasting  and  shrivelling 
up  of  the  growth,  which  separates  in  two 
or  three  weeks  in  the  form  of  a  dry, 
scabby  lump  ;  the  resulting  cicatrix  is 
less  considerable  than  that  left  by  the  or- 
dinary plan  of  external  ligature. 

To  lessen  the  pain  of  the  ligature,  and 
to  hasten  the  separation  of  the  slough,  it 
is  advisable  to  trace  with  the  point  of  a 
small  knife  a  groove  in  the  skin  in  which 
the  ligature  may  lie  ;  this  incision  should 
run  around  the  base  of  the  nsevus,  con- 
necting one  needle-puncture  with  another. 
Some  nsevi,  though  of  considerable  size, 
are  covered  with  sound  skin,  or  a  dispro- 
portionately small  extent  of  this  is  af- 
fected. In  strangulating  such,  before 
passing  the  ligature  around  the  pins,  a 
crucial  incision  may  be  made  over  the 
surface  of  the  growth  down  to  its  base  at 
the  points  where  the' pins  pierce  the  in- 
tegument ;  the  four  included  flaps  being 
reflected,  the  ligature  is  applied  within 
them,  so  that  after  the  separation  of  the 
slough  they  may  in  part  at  least,  cover 
the  denuded  surface.  It  is  probable,  how- 
ever, that  nrevi  situated  at  such  a  depth 
beneath  the  surface  and  with  the  integu- 
ments so  little  affected  as  to  admit  of  this 
proceeding  being  adopted,  would  be  more 
suitably  treated  by  injection  or  complete 
excision. 

Subcutaneous  ligature. — For  the  conveni- 
ence of  description,  under  this  term  all 
such  ligatures  will  be  described  as  are 
passed  subcutaneously,  either  around  the 
nsevus  or  beneath  it,  whether  completely 
or  only  partially  beneath  the  skin. 

The  partially  subcutaneous  ligature, 
which  is  ordinarily  in  use  for  mixed  nsevi 
of  large  size,  may  be  so  arranged  as  to 
strangulate  the  growth  (a)  in  halves,  (6) 


in  quarters,  or  (c)  in  as  many  portions  as 
its  size  or  shape  may  require. 

(a)  For  strangulating  a  nsevus  in 
halves,  a  strong  stout  needle,  or  one 
fixed  in  a  handle,  with  an  eye  at  the  point, 
being  armed  with  a  double  thread,  may 
be  passed  beneath  the  growth,  so  as  to  be 
quite  clear  of  the  nsevous  structure.  The 
looped  end  of  the  twine  being  cut,  the 
four  ends  may  be  grasped  and  used  to 
raise  the  growth,  while  a  pin  is  passed 
beneath  it  at  right  angles  to  the  track  of 
the  ligature.  The  opposite  ends  of  each 
portion  of  the  ligature  may  now  be  tied 
together  firmly  beneath  the  end  of  the  pin 
on  the  same  side  ;  the  latter  being  short- 
ened to  a  convenient  length,  the  growth 
may  be  allowed  to  separate  by  sloughing 
(fig.  916),  or  the  pin  may  merely  be"  used 
to  raise  the  nsevus  upon  during  the  tighten- 
ing of  the  knot,  and  be  subsequently  with- 
drawn.    It  is  advisable  to  divide  the  skin 

Fig.  916. 


Strangulation  of  a  nrovus  with  a  single  pin. 


around  the  nsevus  in  the  track  of  the  liga- 
ture, just  before  drawing  the  latter  tight. 
For-  carrying  ligatures  beneath  nsevi, 
besides  the  common  needle  (fig.  917a)  and 
that  which  has  an  eye  opening  and  closing 
at  will,  shown  in  fig.  917&  and  fig.  918, 
there  is  a  convenient  needle  with  a  slit  in 
the  side  of  the  eye,  closing  with  a  spring, 
from  which  the  thread  can  be  disengaged 
by  simply  pulling  on  the  loop  (fig.  917c). 


Fig.  917. 


b* 


Strangulation  needles. 


(b)  Of  the  plans  in  use  for  tying  nsevi 
in  quarters,  there  are  two  of  almost  equal 

*  The  eye  of  the  needle  is  here  shown  open. 
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efficiency  ;  the  one  introduced  by  Sir  "W. 
Fergusson,  the  other  recommended  by 
Mr.  Cooper  Forster.  The  latter  gentle- 
man uses  a  needle  with  an  eye  near  the 


Needle  with  self-closing  eye- 

point,  which  opens  at  will,  so  as  to  disen- 
gage the  thread  by  pushing  a  button  at- 
tached to  the  handle  (Fig.   918).     The 

Fig.  919. 


needle  being  thrust  beneath  the  centre  of 
the  nsevus,  and  out  at  the  opposite  side, 
the  eye  is  opened,  and  the  loop  of  a  long 
and  strong  piece  of  twine  is  introduced, 
and  retained  by  closing  the  slit  in  the 
side  of  the  needle,  which  is  withdrawn, 
bringing  with  it  the  double  ligature,  one 
end  of  which  is  divided,  and  the  other, 
being  carried  a  quarter  of  the  way  round 
the  nsevus,  is  thrust  with  the  needle 
beneath  the  growth  at  right  angles  to  its 
former  course.  This  thread  is  now  de- 
tached, and  one  end  of  the  other  thread  is 
passed  into  the  needle's  eye  and  withdrawn 
with  it  beneath  the  nsevus  ;  the  skin  being 
divided  to  receive  the  ligature  between 
the  points  of  perforation,  the  four  ends  of 
the  ligature  may  be  tied  together  two  and 
two. 

Sir  W.  Fergusson  makes  use  of  a  strong 
curved  suture-needle,  having  a  large  eye. 
This  being  threaded  on  the  middle  of  a 
long  and  strong  piece  of  twine  is  passed 
beneath  the  nsevus,  the  double  thread 
being  drawn  half  its  length  out  on  the 
opposite  side  ;  the  loop  is  now  divided  on 
one  side  of  the  eye  of  the  needle,  and  the 
opposite  end  of  the  thread  that  was  cut 
is  passed  into  the  eye.  These  two  ends 
are  then  carried  with  the  needle  beneath 
the  nsevus  at  right  angles  to  the  former 
course  of  the  thread ;  the  four  free  ends 
can  then  be  tied  two  and  two,  the  skin 
having  been  divided  in  the  track  of  the 
ligature  (Fig.  919). 

In  addition  to  the  proceedings  above 
described,  there  is  a  method  of  strangu- 
lating a  vascular  tumor  in  four  quarters, 
by  passing  beneath  it  at  right  angles  two 
double  threads  in  separate  needles,  and 
tying  the  eight  ends  together  two  and  two 

Fig.  920. 


Sir  W.  Forgusson's  rdan  for  subcutaneous  ligation  of 
largo  nsevi. 

in  four  knots.  This  plan  is  objectionable, 
as  the  thorough  strangulation  of  the 
nsevus  depends  upon  the  tying  of  the 
last  two  threads;  when  these  are  tight- 
ened, they  frequently  draw  the  knots  of 


Strangulation  of  large  nrevi  with  two  differently 
colored  threads. 

the  other  ends  into  the  needle-holes  in 
the  integument,  and  thus  prevent  the 
complete  strangulation  of  the  growth. 

(c)  The  shape  and  size  of  a  naevus,  or 
the   external  conformation  of   the   part 
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upon  which  it  is  situated,  may  be  such 
that  the  above-described  ligatures  are  un- 
suitable for  effecting  its  strangulation  ; 
for  such  cases,  especially  where  the  growth 
is  of  oblong  form,  a  thread  may  be  passed 
beneath  the  growth  at  suitable  intervals, 
and  the  included  portions  be  separately 
tied  up.  For  this  purpose,  a  long  curved 
suture-needle  may  be  threaded  on  the 
middle  of  a  long  piece  of  twine,  one  half 
of  which  has  been  previously  dipped  in 
ink,  or  otherwise  colored.  The  needle 
may  be  passed  beneath  the  growth  at 
right  angles  to  the  long  axis  of  this,  at 
suitable  intervals  backwards  and  forwards, 
until  the  whole  disease  has  been  included 
between  the  threads.  All  the  black  loops 
of  the  twine  on  one  side  being  cut,  and  all 
the  white  loops  on  the  opposite  side,  each 
pair  of  white  ends  may  be  tied  together 
on  the  one  side,  and  on  the  opposite  each 
pair  of  black  ends  (Fig.  920).  If  it  be 
thought  necessary,  hare-lip  pins  may  be 
used  in  conjunction  with  this  suture, 
being  passed  at  right  angles  to  the  course 
of  the  thread  ;  they  may  be  used  either  to 
raise  the  growth  during  the  tightening  of 
the  knots,  or  they  may  be  left  in  situ  until 
sloughing  takes  place,  to  ensure  that  the 
ligature,  in  cutting  its  way  through,  shall 
pass  completely  beneath  the  disease. 


Completely  subcutaneous  ligatures,  when 
applied  for  the  strangulation  of  vascular 
tumors,  may  be  so  arranged  as  to  include 
the  growth  in  (a)  a  single  loop,  or  (b)  in 
two  portions. 

(a)  To  strangulate  a  nsevus  with  a  sub- 
cutaneous ligature  in  a  single  loop.  A 
strong  curved  needle  carrying  a  stout  lig- 
ature is  passed  into  the  cellular  tissue, 
close  to  the  nsevus,  and  carried  around 
the  circumference  of  the  disease  as  far  as 
the  needle  will  conveniently  reach  (of 
course  the  concave  side  of  the  curve  of  the 
needle  should  be  turned  towards  the  nse- 
vus in  effecting  this) ;  the  needle-point 
may  then  be  protruded,  and  the  ligature 
and  needle,  drawn  out,  to  be  again  intro- 
duced at  the  same  hole,  and  carried  on- 
wards in  the  same  direction,  until  the 
whole  nsevus  has  been  surrounded,  the 
needle  being  at  last  brought  out  at  the 
point  where  it  first  pierced  the  skin  (fig. 
921). 

{b)  To  produce  strangulation  of  a  large 
nsevus,  it  may  be  necessary  to  tie  up  each 
half  separately  ;  to  effect  this  with  a  sub- 
cutaneous ligature,  a  double  thread  being 
carried  beneath  the  base  of  the  growth, 
the  loop  on  one  side  of  the  eye  of  the  nee- 
dle may  be  divided,  and  each  end  of  the 
thread  be  carried  separately  back  beneath 


Fig.  921. 


Fig.  922 


Subcutaneous  ligation  of  a  nsevus  entire. 

the  skin,  round  the  opposite  semi-circum- 
ference of  the  growth  ;  the  needle  being 
introduced  at  the  former  point  of  exit, 
and  emerging  where  it  first  pierced  the 
skin.  The  opposite  ends  of  the  same 
threads  being  tied  together,  the  two  halves 
of  the  nsevus  will  be  separately  strangu- 
lated (fig.  922). 


[Use  of  the  Ecrasetjr. 

Mention  has  several  times  been  made, 
in  the  foregoing  pages  of  this  work,  of  the 
ecraseur,  which  may  be  used  to  advantage 
in  many  cases  for  the   strangulation  of 


Subcutaneous  ligation  of  a  nsevus  in  halves. 

hemorrhoidal  or  polypoid  tumors,  etc. 
The  best  form  of  the  instrument  is  shown 
in  fig.  923.  In  order  to  apply  it,  the  mor- 
bid growth  is  isolated,  if  it  has  not  a  dis- 
tinct pedicle,  by  means  of  two  or  more 
long  metallic  pins  thrust  through  its  base, 
as  in  fig.  915.  If  the  growth  is  small, 
the  loop  of  the  chain  may  be  easily  thrown 
round  it ;  if  it  is  too  large  for  this,  one 
end  of  the  chain  must  be  detached  for  the 
purpose.  Now  by  turning  the  handle,  the 
instrument  being  steadied  by  means  of  the 
lateral  rings,  the  central  screw  is  also 
turned,  and  the  loop  very  gradually  tight- 
ened until  it  is  brought  home,  when  the 
tissues  will  be  found  divided.     "Very  little 
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Fie.  923. 


hemorrhage  follows,  if  the  tightening  has 
been  gradual  enough,  as  the  vessels  are 
compressed  before  they  give  way.     The 


curved  form  of  the  ecraseur  shown  on  the 
left  is  that  very  generally  preferred  in 
gynaecological  surgery.] 
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MISCELLANEOUS  SUBJECTS. 


DISEASES  OF  THE  BKEAST. 

By  J.  Birkett,  Esq. 
Revised  by  Theodore  A.  McGraw,  M.D. 


The  surgeon  who  desires  to  discrimi- 
nate accurately  between  the  different  dis- 
eases of  the  breast,  and  wishes  to  assist  the 
efforts  of  nature  in  their  cure,  must  never 
be  unmindful  of  the  physiological  pecu- 
liarities of  that  organ,  and  the  important 
function  which  it  performs  in  the  animal 
economy.  Closely  associated  through  the 
medium  of  the  nervous  system  with  the 
pelvic  procreative  organs,  the  breasts  are 
intimately  combined  with  them  in  the 
performance  of  their  healthy  functions, 
and  are  not  less  peculiarly  sensitive  to, 
and  speedily  influenced  by,  their  morbid 
states. 

Hence  it  is  necessary  to  preface  this 
essay  with  a  few  general  remarks  :  1st,  on 
the  anatomy  of  the  gland  at  different  pe- 
riods of  life,  and  under  precise  physiologi- 
cal conditions  ;  for  the  brevity  of  which 
the  required  limitation  as  regards  space 
must  be  pleaded  as  an  excuse;  2dly,  we 
shall  refer  to  some  of  the  more  important 
points  in  relation  to  the  diagnosis  of  the 
diseases  ;  and  lastly,  to  their  treatment. 


General  Observations. 

Anatomy.  —  Unlike  most  organs  of 
the  body,  this  gland  maintains  a  per- 
fectly rudimentary  state  for  several  years 
after  birth,  until,  like  the  others  belong- 
ing to  the  functions  of  procreation,  its 
development  advances  sympathetically 
and  synchronously  with  the  ovaries  and 
uterus,  at  a  certain  definite  climacteric, 
termed  the  age  of  puberty.  Even  in  both 
the  sexes  changes  in  this  organ  then  take 
place.  In  the  male,  after  slight  tempo- 
rary excitement,  the  action  subsides,  and 
a  state  of  repose  is  maintained  by  it 
throughout  the  remainder  of  life,  with 
rare  exceptions.     But  in  the  female  the 


rudimentary  organ  of  the  infant  and  of 
the  child  becomes  developed  into  a  gland 
at  puberty,  when  a  state  of  passive  matu- 
rity only  is  attained.  Still  further  changes 
are  excited  by  the  stimulus  of  conception, 
to  convert  it  into  the  source  of  nourish- 
ment for  the  offspring  ;  when,  in  this  its 
most  perfect  state,  it  becomes  an  active 
organ,  a  secreting  gland.  Yet  this  is  but 
a  transient  condition.  For  in  the  healthy 
state  of  the  organ,  it  continues  only  as 
long  as  the  stimulus  to  the  activity  of  its 
function  is  applied  ;  it  immediately  ceases 
when  that  is  removed.  It  now  resumes 
a  state  of  repose,  to  be,  nevertheless,  ex- 
cited to  a  repetition  of  its  function  as  the 
stimulus  arises.  When,  however,  the  de- 
mand for  its  functional  activity  is  with- 
held, or  the  period  of  life  is  reached  when 
the  functions  of  the  procreative  organs 
become  extinct,  this  gland  also  becomes 
wasted,  and  the  process  expressed  by  the 
term  "involution"  takes  place,  or,  in 
other  words,  atrophy  occurs.  It  must  be 
likewise  remembered,  that  at  every  cata- 
menial  period  more  or  less  temporary 
sympathetic  actions  are  excited  in  this 
organ. 

In  the  human  subject  the  normal  num- 
ber of  the  breasts  is  two.  Deviations 
from  this  rarely  occur,  but  one  or  both 
may  be  absent  (amazia) ;  and  cases  of 
plurality,  or  excess  of  the  usual  number 
(pleiomazia),  are  recorded.  The  breasts 
are  placed  on  the  antero-lateral  regions 
of  the  thorax,  and  occupy  more  or  less 
superficial  extent  in  different  individuals. 
Hence  they  are  termed  pectoral.  They 
are  interposed  between  the  integument 
with  the  subcutaneous  fat  and  the  great 
pectoral  muscles,  beneath  the  inferior  and 
axillary  border  of  which  a  portion  of  the 
glandular  tissue  often  extends.  They  are 
held  in  their  position  by  fibrous  bands, 
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•which  extend  from  the  integuments  to 
the  fascia  of  the  pectoral  muscle,  between 
the  separate  masses  of  glandular  tissue  ; 
these  are  the  suspensory  ligaments  of  Sir 
A.  Cooper. 

Examples  are  recorded  in  which  glands 
secreting  milk,  supplementary  to  the  nor- 
mal breasts,  have  existed  on  the  thorax, 
in  the  axilla,  on  the  back,  the  abdomen, 
and  in  the  groin.  The  shape  of  the  breast 
varies  considerably  at  different  ages,  un- 
der its  changeable  functional  states,  and 
in  different  individuals,  in  relation  to 
their  peculiarities  of  nutrition.  Consid- 
ered as  a  mass  of  glandular  tissue,  the 
shape  of  the  whole  body  is  hemispherical, 
the  convex  surface  being  in  immediate 
relation  with  the  integuments.  The 
whole  organ  is  constituted  of  a  variable 
number  of  individual  masses,  each  one 
having  its  separate  excretory  duct  or  lac- 
tiferous tube.  These  are  again  and  again 
divisible  into  the  lobes  and  the  terminal 
lobules,  in  which  are  observed  the  acini, 
composed  of  the  ceecal  terminations  q£,the 
ducts.  The  lactiferous  tubes  commence 
in  these  casei,  and  the  minute  ducts  unite 
and  unite  until  a  single  canal  is  formed, 
which,  after  dilating  before  it  reaches  the 
nipple  (the  reservoir  of  Sir  A.  Cooper,  or 
sinus  lacteus),  terminates  in  an  open 
mouth  thereupon.  Every  acinus,  lobule, 
and  separate  lobe  possesses  a  delicate 
fibrous  envelope,  and  all  are  united  to- 
gether by  means  of  the  ordinary  connec- 
tive tissue  which  abounds  in  this  organ. 
That  segment  of  the  breast  nearest  to  the 
axillary  and  abdominal  regions  of  the 
body  is  the  largest.  The  fossa  or  sinus 
between  the  breasts  is  called  the  bosom. 
The  nipple  is  that  division  of  the  gland 
to  which  all  the  ducts  converge,  which 
projects  upon  its  surface,  and  is  sur- 
rounded by  a  dark  circle  of  skin  called 
the  areola.  It  is  composed  of  a  large  quan- 
tity of  contractile  fibre-tissue,  as  well  as 
connective,  through  which  the  milk-tubes 
pass  to  terminate  in  open  mouths  upon 
.its  apex,  between  the  superficial  rugse  of 
its  cutis.  Beneath  the  skin  of  the  areola 
numerous  sebaceous  glands  are  usually 
distinctly  visible,  but  not  constantly. 

The  mammary  organ  undergoes  great 
changes  at  different  periods  of  life.  In 
infancy,  it  is  but  rudimentary,  and  al- 
though it  enlarges  and  even  secretes  milk 
a  few  days  after  birth,  it  is  not  until  the 
age  of  puberty  that  the  glandular  tissue  is 
really  developed  in  any  quantity.  At 
this  time  remarkable  structural  changes 
occur,  and  in  a  few  months  the  growth  of 
the  organ  is  complete.  But  even  then  it 
is  only  perfect  to  a  certain  point.  After 
puberty  we  therefore  recognize  two  con- 
ditions :  a  state  of  inactivity  or  repose, 
passive  maturity ;  and  a  condition  in 
which  the  function  of  the  gland  is  actively 


performed,  when  milk  is  secreted.  At  a 
subsequent  period  the  tissue  of  the  gland 
generally  becomes  atrophied,  and  fat  oc- 
cupies the  place  of  the  gland-tissue.  The 
ducts,  however,  are  persistent.  Asso- 
ciated with  these  different  states  there  are 
certain  diseases  requiring  to  be  specially 
noticed.  It  therefore  behooves  the  sur- 
geon to  take  cognizance  of  them  in  all 
cases  of  disease,  the  nature  of  which  he 
may  be  required  to  discover. 

Whilst  investigating  the  development 
and  structure  of  the  breast,  it  is  essential 
to  bear  in  mind  the  two  parts  into  which 
every  secreting  gland  is  divisible  ;  that  is 
to  say,  those  structures  within  which  the 
secretion  is  formed,  and  the  tubes  along 
which  it  flows  away  ;  or,  in  other  words, 
the  secreting  portion  of  the  organ,  and  the 
excretory  ducts.  The  progressive  devel- 
opment of  this  gland  takes  place  very 
slowly,  and  is  intimately  associated  with 
certain  definite  periods  in  the  life  of  the 
female.  We  shall  therefore  describe  its 
condition  at  birth  and  before  puberty  ;  at 
puberty  and  subsequent  to  that  period  ; 
after  uterine  conception,  after  parturition, 
and  during  lactation.1 

[The  general  acceptance  by  the  German 
school  of  pathologists  of  Bemak's  theory 
that  epithelial  tumors  can  spring  only 
from  cells  originating  in  the  external  and 
internal  blastodermic  layers,  and  connec- 
tive-tissue tumors  only  from  those  of  the 
mesoblast,  makes  it  necessary  to  say  a 
few  words  regarding  the  development  of 
the  mammary  gland.  It  has  hitherto  been 
regarded  as  arising  from  the  corneal  ger- 
minal plate  by  the  growth  of  its  cells  in- 
ward. Within  the  last  three  years,  this 
generally  accepted  theory  has  been  dis- 
puted by  Mr.  Creighton,  who,  after  careful 
study  of  the  development  of  the  fat  body 
underlying  the  mamma  in  kittens,  and  of 
the  mammary  glands  of  guinea-pigs,  has 
advanced  the  opinion  that  the  acini  arise 
from  the  kind  of  embryonic  cells  which 
give  origin  to  the  surrounding  fat-tissue, 
and  that  the  ducts  grow  from  the  same 

•  The  reader,  desirous  to  peruse  a  more  de- 
tailed aud  minute  description  of  the  physio- 
logical anatomy  of  the  breast-gland  than  the 
writer  is  permitted  to  introduce  into  this  essay 
on  its  diseases,  may  refer  to  The  Anatomy  of 
the  Breast,  by  Sir  Astley  Cooper,  1840  ;  Ueber 
d.  Bau.  u.  d.  Entwicklung  d.  Milchdruse  bei 
beiden  Geschlechtern,  von  Dr.  Carl  Langer, 
Wien,  1851  ;  Mikroskopische  Anat.,  oder 
Gewelbelehre  d.  Menschen,  von  Dr.  A.  Kolli- 
ker,  b.  ii.,  p.  467,  1854  ;  or  the  translation 
of  Kolliker's  Manual  of  Histology,  published 
by  the  Sydenham  Society,  vol.  ii.,  p.  272. 
Also  an  article  entitled  "  Pathologische  Anat. 
d.  Brustdruse,  von  Dr.  H.  Meckel,"  in  the 
Illustrirte  Med.  Zeitung,  von  G.  Riibner,,  b.  i., 
1852,  p.  141.  Strieker,  Handb.  d.  Lehre  v.  d. 
Geweben,  Leipzig,  1870. 
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matrix  by  the  direct  aggregation  of  cells 
along  predetermined  lines.  The  impor- 
tance of  this  statement,  if  once  established, 
will  appear  when  the  question  is  con- 
sidered of  the  histogenesis  and  nature  of 
tumors.] 

1.  Anatomy  and  diseases  of  the  rudi- 
mentary organ  at  birth  and  before  puberty. 
—Before  birth,  soon  afterward,  and  to 
the  age  of  pubescence,  the  glandular  ele- 
ment consists  of  the  excretory  ducts  only, 
in  a  more  or  less  rudimentary  state,  im- 
bedded in  a  fibrous  stroma."  In  their 
earliest  condition  they  are  not  even  tubu- 
lar, but  solid,  and  are  composed  of  an 
aggregation  of  nucleated  cells  terminating 
in  plavate  ends.  Each  duct  radiates  from 
the  nipple  towards  the  periphery,  by  gem- 
mation becomes  more  and  more  branched, 
and,  by  slow  degrees,  a  tube.  Before  birth 
the  nipple  is  represented  by  a  slight  de- 
pression. Here  we  may  observe  that  in 
many  of  the  adenoid  growths,  to  be  here- 
after described,  the  structures  resembling 
those  above  mentioned  are  seen,  and  they 
are  probably  identical.  Also  that  this 
rudimentary  state  of  the  nipple  sometimes 
remains  persistent  throughout  life.  Soon 
after  birth,  in  both  sexes,  the  rudimen- 
tary organ  becomes  swollen  and  tender, 
at  which  time  a  little  secretion  sometimes 
escapes  from  the  nipple,  which,  of  course, 
is  extremely  minute.  A  well-marked 
hardness  may  be  felt,  which,  when  pressed, 
causes  pain.  By  the  officious  interference 
of  nurses,  this  excited  organ  is  often  in- 
flamed when  they  use  rough  and  frequent 
frictions  to  "rub  away  the  milk."  If  this 
rudimentary  organ  be  examined  after 
death  at  this  moment,  it  shows  remark- 
able vascular  congestion.1 

2.  At  puberty,  and  especially  after  the 
appearance  of  the  catamenia,  the  secret- 
ing portion  of  the  organ  becomes  devel- 
oped. This  consists  of  the  cseci  or  true 
terminal  gland-vesicles',  which  are  first 
perfected  at  the  borders  of  the  gland  only, 
causing  when  touched  a  sensation  as  of 
minute  granules  subcutaneously  seated. 
These  terminal  vesicles  are  formed  of  a 
structureless  membrane.  They  are  con- 
nected with  the  terminal  branches  of  the 
ducts,  and  are  externally  covered  by  a 
network  of  'capillaries.  Their  contents 
are  oval  and  flattened  nucleated  cells. 
The  breast  having  reached  a  state  of  pas- 
sive maturity  does  not  appear  to  be  di- 
vided into  individual  masses,  and  the 
surface  of  its  section  is  therefore  per- 
fectly smooth,  homogeneous,  and  of  an 

1  On  the  secretion  of  milk  in  new-born  in- 
fants, see  an  interesting  paper  by  Natalis 
Guillot,  read  before  the  Academy  of  Sciences 
in  Paris  in  October,  1853  ;  or  a  translation  in 
Edinb.  Monthly  Journal  of  Med.  Science, 
February,  1854. 


opaque  yellowish-white  tint.  But  a  gland 
by  which  milk  has  been  once  secreted 
shows  the  separate  masses  of  which  it  is 
composed  much  more  distinctly,  as  the 
connective  tissue  unites  them  together 
less  firmly.  The  ducts  in  the  peripheral 
portions  of  the  gland  are  always  in  a  more 
advanced  state  of  development  than  those 
in  the  centre,  in  the  virgin  as  well  as  in 
the  puerpera.  The  stroma  of  the  breast 
consists  of  fibre-tissue  in  large  proportions. 
It  is  chiefly  filamentous  and  wavy ;  but 
intermixed  with  it  is  that  variety  so 
abundantly  met  with  in  the  contractile 
membranes.  Doubtless  this  tissue  pre- 
serves the  form  of  the  organ,  as  well  as 
assists  in  compression  of  the  milk-tubes. 
Besides  these  tissues  we  see  a  well-de- 
fined fascia  or  membrane  investing  the 
most  minute  divisions  of  the  gland-struc- 
ture, its  lobules  and  lobes.  A  double  out- 
line is  thus  produced  bounding  the  cseci. 

In  the  adenoid  growths  developed  in 
the  breasts  of  girls  and  young  maidens, 
we  meet  with  structures  identical  with 
those  above  described.  Many  of  those  tu- 
mors are,  indeed,  absolutely  extra  growths 
of  the  tissues  composing  the  breast,  and 
in  some  instances  of  even  single  and  mar- 
ried women,  the  new  growth  attains  to 
the  perfection  of  the  normal  gland  and 
secretes  milk.1 

At  puberty  the  development  of  the 
breast  advances  rapidly  in  healthy  girls. 
In  males  it  is  often  attended  with  pain, 
which  lasts  but  a  few  days,  and  then  sub- 
sides. Occasionally,  however,  the  region 
becomes  much  swelled,  the  integuments 
around  the  areola  pink  or  red,  with  a  co- 
nical prominence  of  the  nipple  and  en- 
largement of  the  areolar  sebaceous  glands. 
When  this  excited  action  has  somewhat 
subsided,  a  little  serous  discharge  some- 
times oozes  out  of  the  ducts  on  the  nipple. 
Usually  youths  take  little  notice  of  these 
changes ;  but  now  and  then,  either  from 
alarm  at  the  occurrence,  or  from  pain  at- 
tending the  pressure  of  the  dress  or  ma- 
nipulation of  the  part,  the  advice  of  the 
surgeon  is  asked.  The  age  of  the  patient 
in  whom  the  complaint  occurs  is  the  best 
aid  in  diagnosis.  Tbe  removal  of  every 
cause  of  irritation,  the  application  of 
moisture,  if  the  part  be  red,  enjoining  re- 
pose, and  attention  to  the  general  health, 
suffice  to  remedy  the  trouble.  Should  ab- 
scess occur,  it  must  be  treated  secundem 
artem.  Permanent  enlargement  of  this 
gland  is  sometimes  met  with  in  delicate 
'men,  either  on  one  or  both  sides.  It  is 
termed  gyna?,cmnazia. 

In  the  female  the  progressive  develop- 

1  See  cases  in  Guy's  Hospital  Reports,  1855  : 
Adenocele,  case  1,  with  a  lithograph,  and  case 
2.  Since  the  publication  of  those  cases,  the 
writer  has  met  with  others. 
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inent  of  the  gland  generally  advances  in 
both  breasts  simultaneously,  unassociated 
with  local  or  constitutional  disturbance. 
On  the  other  hand,  some  girls  show  the 
anomaly  of  unsymmetrical  development, 
that  is,  one  breast  enlarges  and  reaches  a 
considerable  size  before  the  other  makes 
any  advance  toward  development.  The 
age  at  which  this  strange  defect  takes 
place,  concomitant  with  other  phenomena 
of  girlhood  life,  should  guide  the  surgeon 
to  a  correct  diagnostication  of  its  nature. 
After  reassuring  the  patient  and  her 
friends,  the  rest  may  be  left  to  nature. 
Usually  the  commencement  of  mammary 
development  precedes  the  first  catamenial 
period  ;  and  if  the  breasts  should  sympa- 
thize with  any  morbid  state  of  the  ovarian 
functions,  suitable  medical  treatment  is 
indicated.  It  is  a  matter  of  considerable 
importance  that,  in  order  to  favor  the 
healthy  development  of  the  breast,  the 
pressure  of  the  dress  against  the  growing 
organ  should  be  studiously  avoided. 

The  nipple  and  areola. — The  nipple  is 
composed  of  the  ducts  united  together  by 
connective  tissue,  with  bloodvessels,  lym- 
phatics, and  nerves.  These  are  all  cov- 
ered by  skin,  upon  the  surface  of  which, 
and  beneath  the  cuticle,  lies  a  la}^er  .of 
pigment  cells.  To  this  the  color  of  the 
organ,  as  well  as  that  of  the  areola,  is  due. 
The  shade  of  brown  varies  from  a  light 
to  a  darker  hue,  according  to  the  com- 
plexion of  the  individual  and  the  active 
or  passive  state  of  the  gland  itself.  The 
connective  tissue  contains  a  large  quan- 
tity of  the  contractile  fibre,  which  when 
excited  to  contract  by  any  local  irritation, 
or  even  mental  emotion,  produces  a  rigid- 
ity of  the  whole  organ,  which  has  been 
termed  erection.  There  is  not,  however, 
a  trace  of  true  erectile  tissue  to  be  seen  in 
it ;  the  capillary  bloodvessels  are  nume- 
rous and  looped,  and  they  may  become  con- 
gested ;  the  milk-tubes  may  likewise  be 
turgid  and  distended,  as  occurs  during 
lactation  ;  but  the  prominence  and  rigid- 
ity of  the  nipple,  occurring  in  the  virgin 
or  married  woman,  is  really  only  attribu- 
table to  the  existence  of  the  contractile  tis- 
sue, a  layer  of  which  exists  also  beneath 
the  cutis  of  the  nipple  and  areola,  and 
produces  the  peculiar  corrugation  of  that 
dark  circle  of  integument.  If  looked  for, 
it  will  be  seen  that  the  cutis  anserina  of 
the  surrounding  integument  usually  ac- 
companies the  condition  of  the  nipple 
above  alluded  to.  Covered  by  the  skin  of 
the  areola  are  the  lacteal  sinuses.  Here 
the  ducts  dilate  before  entering  the  nip- 
ple. Within  that  organ  they  are  again 
contracted,  and  where  they  traverse  the 
cutis  each  tube  is  extremely  fine.  Their 
open  mouths  are  protected  between  the 
ruga?  of  the  cutis  ;  for  the  terminal  boun- 
dary of  the  nipple  is  somewhat  flattened 


and  rugous.  In  these  furrows  small  ulcers 
are  frequently  formed,  and  the  secretions 
of  the  minute  follicular  glands  and  of  the 
ducts,  when  allowed  to  accumulate,  cause 
considerable  irritation  and  inconvenience. 
The  contractile  fibres  in  the  apex  of  the 
nipple  may  subserve  the  important  pur- 
pose of  preventing  the  constant  flow  and 
escape  of  the  milk  from  the  ducts.  The 
validity  of  this  statement  can  be  tested  by 
examining  the  nipple  when  its  ducts  are 
distended  and  the  outlines  visible  near  its 
root  or  beneath  the  areola.  But  as  soon 
as  the  warmth  of  the  infant's  mouth  in- 
duces a  relaxed  state  of  these  fibres,  the 
mouths  of  the  ducts  are  no  longer  com- 
pressed, and  the  milk  flows  freely. 

The  glands  of  the  areola. — Within  the 
area  of  the  areola  are  situated  hair-follicles 
and  sebaceous  glands  ;  the  latter  are  often 
arranged  with  considerable  regularity, 
especially  a  circle  of  them,  smaller  than 
the  others,  near  its  periphery.  The  large 
sebaceous  glands  elevate  the  delicate 
cutis  of  the  areola,  beneath  which  there 
is  always  an  absence  of  fat.  Hence  seba- 
ceous tumors  are  occasionally  developed 
in  this  region.  Hairs  are  rarely  de- 
veloped, except  as  age  advances,  or  as 
correlative  with  a  somewhat  masculine 
development,  or  tendency  to  hairiness 
genera  lly. 

The  nipple  also  becomes  somewhat  fur- 
ther developed  at  puberty  in  the  female. 
It  forms  with  the  areola  a  conical  eleva- 
tion of  the  skin,  having  a  bluish  or  pinkish 
tint ;  but  it  does  not  project  much  until  a 
later  period  of  life,  often  never  at  all  in 
unmarried  women.  The  size  of  this  organ 
varies  exceedingly  in  prolific  women  as 
well  as  in  sterile  ;  for,  even  in  those  who 
have  suckled  large  families,  its  size  often 
bears  no  proportion  to  the  use  made  of  it. 
In  shape,  too,  it  is  very  variable.  Some- 
times it  is  bifid  at  the  extremity,  and  even 
two  nipples  have  been  seen  on  one  breast. 
Anomalies  in  number  and  position  occur 
in  both  sexes.  But  the  most  serious  de- 
formities affecting  this  organ  are  those 
wdiere  the  development  of  its  projection  is 
arrested  and  it  continues  flat ;  or  when, 
worse  still,  a  depression  or  hollow  only 
exists,  in  which  the  milk-tubes  terminate. 
Very  rarely,  a  duct  opens  on  the  areola, 
not  as  the  result  of  disease,  but  as  a  con- 
genital imperfection. 

Cases  of  precocious  development  of  the 
breasts  are  recorded.1 

3.  After  the  complete  establishment  of 
puberty ;  after  uterine  conception ;  after  par- 
titrition,  and  during  lactation. — The  only 
normal  changes  in  the  female  breast  which 
occur  irrespective  of  conception  are 
slight  enlargement,  attended  with  more 


1  London   Journal   of  Medicine,  vol.  i., 
85  ;  Gaz.  Med.  de  Paris,  1834,  p.  881. 
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or  less  pain,  according  to  the  suscepti- 
bilities of  individuals,  at  each  catanieuial 
period,  and  a  slight  change  in  form  and 
consistence  soon  after  congression  with 
the  other  sex.  The  nipple,  areola,  and 
its  glands,  show  great  changes,  as  respects 
form  and  color,  under  these  circum- 
stances, as  well  as  after  much  handling 
and  uterine  conception  ;  but  it  would  be 
foreign  to  our  purpose  to  enlarge  upon 
them. 

The  changes  of  most  importance  affect- 
ing this  organ  are  excited  by  conception. 
Now  it  is  that  its  peculiar  function  to 
secrete  food  for  the  nourishment  of  the 
offspring  is  about  to  be  performed  ;  and 
from  month  to  month,  simultaneously 
with  the  development  of  the  foetus,  altera- 
tions in  the  condition  of  the  breast  are 
observable.  These  changes  are  most 
easily  watched  in  women  having  small 
glands  ;  for  in  such  the  secreting  portion 
of  the  organ  would  seem  to  disappear 
almost  entirely  after  the  cessation  of  lacta- 
tion ;  whilst  in  those  whose  breasts  re- 
main permanently  large  throughout  life 
the  structural  changes  are  not  so  easily 
detected.  1ST  or  does  the  size  of  the  organ, 
bear  any  just  proportion  to  the  perfect 
performance  of  its  function  ;  for  as  a  rule, 
large  breasts  do  not  secrete  so  freely  as 
small  ones  ;  and  generally,  when  the  milk 
is  abundant,  it  is  very  poor  in  its  nutri- 
tious qualities.  Neither  are  its  dimen- 
sions always  in  relation  to  the  constitu- 
tional nutrition  of  the  woman.  For  we 
often  see  strumous,  cachectic  girls  with 
largely  developed  mamma?,  whilst  healthy, 
well-nourished  maidens  offer  the  opposite 
condition.  It  is  probable  that  sexual 
impulse  determines  to  a  certain  extent,  the 
growth  of  these  organs.  And  further  it 
"should  be  recollected,  that  bulkiness  is  not 
always  due  to  excess  of  gland-tissue,  but 
to  a  growth  of  fat. 

Where  the  gland-tissue  has  arrived  at 
the  stage  of  passive  maturity,  after  puberty, 
the  secreting  portion  of  the  organ  can  be 
very  clearly  seen,  in  consequence  of  the 
caBcal  terminations  of  the  ducts  contain- 
ing more  or  less  epithelium.  In  addition 
to  the  gland-tissue,  there  is  usually  some 
fat  diffused  throughout  the  stroma  in 
small  lobules.  The  adipose  tissue  is 
more  abundantly  developed  around  the 
borders  of  the  whole  gland  and  upon  its 
anterior  surface ;  but  it  is  rarely  found 
between  it  and  the  pectoral  muscle.  As 
years  pass  on,  however,  when  the  breast 
has  never  been  excited  to  the  performance 
of  its  peculiar  function,  the  csecal  termi- 
nations of  the  ducts  are  with  difficulty 
detected,  and  the  entire  mass  of  the  or- 
gan seems  to  be  composed  of  fibre-tissue, 
fat,  and  ducts  only.  But  at  any  moment 
the  stimulus  of  excitement,  reflected  from 
the  pelvic  generative  organs,  may  give 


rise  to  a  certain  amount  of  activity  in  the 
csecal  ends  of  the  ducts,  which  become 
congested  with  epithelium,  and  thereby  is 
produced  more  or  less  general  enlarge- 
ment and  induration  of  the  whole  breast. 
When,  as  commonly  happens,  the  stimu- 
lus excites  a  single  mass  or  a  lobe,  or 
even  separate  lobules,  the  swelling  and 
irregularity  to  the  touch  produced  there- 
by, causes  misapprehension  that  a  new 
growth  is  developed.  Such,  however,  is 
not  a  fact.  We  have  to  deal  in  such 
cases  with  a  morbid  state  of  the  true 
gland-tissue,  not  with  something  super- 
added to  the  normal  organ  —  a  distinc- 
tion not  without  a  difference,  for  it  is 
based  upon  structural  peculiarities,  and 
is  of  paramount  importance  as  regards 
the  treatment  of  the  case. 

After  uterine  conception  the  breast  be- 
comes at  first  full  and  firm,  when  small 
granular  bodies  may  be  felt  around  its 
periphery  and  upon  its  cutaneous  surface. 
If  a  section  of  it  be  made  in  about  the 
third  or  fourth  month  of  pregnancy,  the 
tint  of  its  tissues  is  pale  red,  and  the  sur- 
face irregular,  especially  at  the  periphery; 
it  is  no  longer  a  uniform  white,  opaque, 
homogeneous  mass  ;  although  in  its  cen- 
tre the  changes  are  only  just  perceptible 
in  comparison  with  those  at  the  periphery. 
The  vascularity  of  the  organ  is  also  one 
of  its  marked  features,  for  minute  blood- 
vessels are  visible  ramifying  in  its  tissues. 
In  the  passive  organ  scarcely  a  vessel  is 
noticeable.  If  one  of  the  minute  granu- 
lar bodies  (a  gland  acinus)  be  removed 
and  its  tissues  carefully  separated  with 
needles,  the  csecal  terminations  of  the 
ducts  are  distinctly  seen  by  the  aid  of  a 
microscope.  The  addition  of  a  drop  of 
dilute  acetic  acid  favors  the  observation 
of  this  object.  The  limiting  membrane, 
or  tunica  propria,  of  the  terminal  gland- 
vesicles  or  cseci  encloses  more  or  less 
epithelium,  the  separate  elements  of 
which  are  oval  and  nucleated.  In  the 
centre  of  the  breast  the  stroma  shows  a 
curious  reticulated  structure,  in  the 
meshes  of  which  the  writer  is  inclined  to 
believe  the  acini  are  subsequently  devel- 
oped. At  a  later  period  of  uterine  con- 
ception the  cseci  are  in  greater  abundance, 
and  contain  colostrum-corpuscles  in  ad- 
dition to  the  epithelium. 

After  parturition  and  during  lactation 
the  surface  of  a  section  of  the  breast  is 
deeply  divided  into  lobes  and  lobules,  and 
the  acini  are  very  distinct.  It  closely 
resembles  the  cut  surface  of  a  parotid 
gland  or  a  pancreas.  The  cseci  are  filled 
with  epithelium,  which  also  contain  the 
cells  bearing  the  fatty  globules  found  in 
milk.  The  breast  has  now  attained  its 
state  of  active  perfection. 

Such  is  a  brief  description  of  the  meta- 
morphosis of  the  inactive  organ  into  an 
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active  secreting  gland.  In  the  perfection 
or  imperfection  of  the  changes  taking 
place  in  the  secreting  portion  of  the 
glandular  tissue  we  may  seek  an  explana- 
tion of  those  cases,  rare  though  they  be, 
in  which  no  sympathy  seems  to  exist 
between  the  breast  and  the  gravid  uterus, 
and  of  others  in  which  milk  is  never 
formed.  In  the  first  defect,  when  there 
is  not  any  change  during  pregnancy,  the 
ceecal  terminations  of  the  ducts  are  not 
developed,  therefore  the  cells  cannot  be 


generated  in  which  the  fatty  particles  of 
milk  are  formed ;  and  in  the  second,  al- 
though the  gland-vesicles  may  be  com- 
plete, yet  the  epithelium  is  not  perfected, 
and  the  milk-globules  are  absent. 

Innervation.  —  The  following  scheme 
demonstrates  the  distribution  of  the  spinal 
nerve-filaments  to  the  skin  over  the 
breast,  to  the  gland  itself,  and  their  asso- 
ciations with  the  cutaneous  filaments  of 
the  contiguous  regions. 


Cervical  plexus. 


Posterior  filaments  of  4,  5,  6  unite 
with  posterior  branches  of  su- 
perior dorsal. 


Anterior  branches  of  4,  5  6  (?) 
supply  skin  over  breast  and. 
unite  with 
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2.  Also,  skin  in- 
side of  arm  and 
axilla. 

3.  Also,  skin  of 
acromion,  axilla, 
and  arm. 

4.  Also,  skin 
over  scapula. 

5»  Same. 
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Breast  and  skin  over  it      <j 


It  should  be  thus  read.  The  breast  and 
the  skin  covering  it  are  supplied  by  fila- 
ments from  the  anterior  branches  of  the 
4th  and  5th  cervical  nerves.  Filaments 
from  the  posterior  branches  of  the  same 
nerves  join  with  others  from  the  superior 
dorsal  nerves.  Filaments  from  the  mid- 
dle and  anterior  intercostal  branches  of 
the  anterior  division  of  the  2d,  3d,  4th, 
and  5th  nerves  of  the  dorsal  plexus 
supply  the  breast  and  skin  over  it  chiefly. 
A  minute  examination  demonstrates 
the  association  between  the  2d  inter- 
costal and  filaments  supplying  the  skin 
of  the  inside  of  the  arm  and  axilla  ;  also 
the  same  parts  and  the  skin  about  the 
shoulder  from  the  3d ;  and  the  skin 
about  the  scapula  from  the  4th  and  5th. 
These  nervous  intercommunications  ex- 
plain the  widely  extended  pain  of  which 
patients  so  grievously  complain  when  af- 
fected with  mammary  hypersesthesia! 

The  arteries  and  veins. — The  2d,  3d,  4th, 
and  5th  intercostal  branches  of  the  in- 
ternal mammary  artery  usually  convey 
blood  to  the  sternal  segment  of  the  breast ; 
within  the  axillary  portion  a  large  branch 
from  the  artery  of  that  name  very  com- 
monly ramifies  ;  and  the  inferior  and  lat- 
eral regions  receive  a  few  branches  from 
the  intercostal  vessels,  which  pass  with 


the  nerves  through  the  middle  intercostal 
foramina.  As  the  nerve-filaments  accom- 
pany the  arteries,  it  is  necessary  to  be 
careful  to  avoid  embracing  them  in  liga- 
tures if  used  to  arrest  bleeding.  This 
precaution  is  now  no  longer  called  for, 
as  the  writer  has  found  that  torsion  of 
the  arteries  suffices  to  arrest  hemorrhage. 

The  veins  usually  accompany  the  arte- 
ries, and  terminate  in  the  internal  mam- 
mary and  axillary  trunks.  A  peculiar 
arrangement  of  the  subcutaneous  veins 
around  the  areola  has  received  the  name 
of  circidus  venosus  areolce  (Halleri).  The 
superficial  veins  are  often  dilated  in  those 
cases  in  which  tumors  are  developed  in 
the  breast.  This  morbid  condition  seems 
to  arise  partly  from  their  pressure,  the 
interruption  to  the  flow  of  blood,  and 
probably  to  the  increased  quantity  circu- 
lating through  the  growth. 

The  superficial  lymphatic  vessels  termi- 
nate in  the  axillary,  the  cervical,  and  an- 
terior mediastinal  glands  ;  a  deeper  series 
pass  over  and  beneath  the  pectoralis  major 
muscle  to  the  glands  placed  under  the 
clavicle. 

General  observations  relating  to  the  diag- 
nostication  of  the  diseases  of  the  breast.— 
The  diajrnostication   of  the   diseases   of 
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the  breast  is  considerably  assisted  by  as- 
certaining the  age  of  the  patient  at  the 
time  of  the  development  of  the  growth 
and  its  relation  to  the  state  of  passive  ma- 
turity or  functional  activity  of  the  gland. 
The  surgeon  should  ascertain  the  social 
position  of  the  patient  and  her  tempera- 
ment ;  observe  the  condition  of  her  nu- 
trition, and  especially  whether,  in  rela- 
tion to  her  actual  age,  she  shows  a 
youthful  or  aged  aspect.  The  functional 
powers  and  derangements  of  the  pelvic 
generative  organs  must  be  ascertained 
with  precision^  and  in  relation  with  them 
the  state  of  the  breast  should  be  com- 
pared, as  well  as  that  of  one  breast  with 
the  other.  Discharges  from  the  nipple, 
its  ordinary  development,  and  any  devia- 
tions from  a  normal  condition,  are  impor- 
tant subjects,  and  should  elicit  inquiries 
relating  to  congenital  or  acquired  defects. 
Uneasiness  ;  temporary,  transient,  or  per- 
sistent pain  should  be  traced  in  certain 
defined  directions  with  anatomical  pre- 
cision ;  and  the  intimate  association  be- 
tween the  nerves  of  the  gland  and  the 
neighboring  plexuses  cannot  be  too  care- 
fully remembered.  The  lymphatic  ves- 
sels and  the  glands  in  the  axilla  should 
never  be  overlooked  ;  and  even  a  wider 
range  of  observation,  comprehending 
those  above  the  clavicle  and  in  the  ante- 
rior mediastinum,  must  be  taken.  Hav- 
ing carefully  obtained  a  knowledge  of  the 
facts  above  alluded  to,  the  surgeon  has 
then  to  determine  whether  the  disease 
under  observation  involves  the  normal 
tissues  composing  the  organ,  or  whether 
there  be  a  new  growth. 

The  age  of  the  patient  should  be  care- 
fully ascertained,  with  the  view  to  dis- 
cover the  period  of  life  at  which  the  dis- 
ease was  first  observed  ;  e.  g.,  by  deducting 
the  age  of  a  new  growth  from  the  actual 
age  of  the  patient  at  the  moment  of  ob- 
servation. That  inquiry  enables  the 
surgeon  to  determine  whether  the  exist- 
ing affection  is  associated  with  the  devel- 
opment of  the  gland  ;  its  state  of  maturity; 
or  a  condition  of  repose  and  atrophy. 
Also  the  actual  age  being  known,  the  sur- 
geon is  enabled  to  decide  whether  the 
patient  shows  signs  of  premature  age,  a 
fact  often  of  great  moment  in  deciding  on 
cases  of  carcinoma. 

The  social  relations  of  the  patient, 
whether  living  a  life  of  excitement,  celi- 
bacy, or  the  contrary  ;  if  married,  whether 
prolific  or  sterile  ;  and  if  prolific,  whether 
the  uterus  has  performed  its  functions  in 
a  healthy  manner  or  not,  are  facts  to  be 
noted,  several  of  its  morbid  states  being 
closely  connected  with  the  secondar}r  in- 
fluence of  social  conditions,  as  the  indu- 
rations of  the  gland-tissue  in  unmarried 
women,  or  in  others  who,  although  mar- 
ried, are  yet  sterile.     Again,  the  activity 


of  this  organ,  sympathizing  as  it  does 
with  the  functional  changes  occurring  in 
the  uterus,  is  excited  to  increase  of  growth 
in  preparation  for  the  performance  of  its 
functions ;  and  such  normal  increase  in 
bulk  might  be  mistaken  for  a  morbid  pro- 
cess, unless  the  actual  social  relations  of 
the  individual  be  conclusively  established. 
Nor  should  the  habits,  occupation,  and 
possible  moral  depravity  of  the  sufferer 
be  wholly  neglected  ;  for  indulgence  in 
vicious  propensities  doubtless  exerts  a 
secondary  influence  on  the  mammary  or- 
gans :  such  as  illicit  intercourse  with  the 
male  sex,  intemperance,  indulgence  in 
spirituous  liquors,  unnatural  sexual  ex- 
citement, and  constitutional  syphilis.  A 
strange  perversion  of  the  moral  feelings 
occasionally  exists  which  incites  to  the  pro- 
duction of  factitious  disease  in  this  part. 

Observing  the  temperament  of  the  pa- 
tient sometimes  assists  in  distinguishing 
the  nature  of  the  morbid  affection  :  e.  </., 
in  girls  of  an  excitable  nervous  disposi- 
tion, the  gland  is  frequently  exquisitely 
sensitive  without  being  absolutely  dis- 
eased, and  some  even  describe  an  inten- 
sity of  suffering  and  misery  wholly  in- 
compatible with  tangible  local  symp- 
toms. A  state  of  hyperesthesia  exists, 
purely,  free  from  organic  morbid  pro- 
cesses. 

The  healthy  nutrition  and  youthful  as- 
pect of  one  sufferer,  as  well  as  the 
cachectic  care-worn  look  of  another,  both 
perhaps  of  the  same  age,  are  useful  facts 
to  aid  diagnosis,  although  they  must  not 
be  allowed  paramount  influence  in  every 
case.  Thus,  in  a  girlish,  healthy-looking 
woman,  a  growth  in  the  breast,  however 
large,  may  be  pronounced  innocent,  al- 
most with  certainty  ;  whilst  in  another 
the  anxious  mien  and  aged  facial  aspect, 
the  result  of  constitutional  dyscrasia,  may 
excite  the  suspicion  of  carcinoma.  Cau- 
tion must  always  be  exercised  in  those 
instances  ha  which  the  local  disease,  al- 
though physiologically  innocuous  to  the 
constitution,  may  have  excited  much 
mental  distress  and  bodily  suffering  in 
consequence  of  its  condition  during  pro- 
gressive stages  of  growth. 

An  inquiry  into  the  state  of  the  func- 
tional products  of  the  generative  organs 
should  never  be  neglected,  especially  as 
regards  the  eatamenia.  The  opposite 
conditions  of  excess  and  deficiency  of  the 
menstrual  flux  incite  to  sympathetic  pro- 
cesses in  the  breast,  and  a  certain  class  of 
its  diseases  are  probably  dependent  en- 
tirely thereon. 

When  any  disease  occurs  in  the  breast 
of  a  child-bearing  woman,  the  capability 
of  its  functional  powers  should  be  ascer- 
tained ;  and  if  from  any  decided  cause  its 
secretion  happens  to  have  been  interrupt- 
ed or  arrested,  an  attempt  should  be  made 
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to  associate  the  existing  disease  with  the 
active  state  of  the  gland.  It  frequently 
happens  in  such  cases,  whether  associ- 
ated with  deformed  nipple  or  not,  that 
disease  appears  even  many  months  after 
lactation  has  ceased,  generally  assuming 
the  form  of  chronic  abscess.  This  affec- 
tion, however,  is  most  common  when  the 
nipple  has  not  been  perfectly  developed. 
In  an  imperfect  state  of  the  nipple,  we 
have  a  fruitful  source  of  trouble,  and  the 
natural  conformation  of  the  body  of  the 
organ,  as  well  as  of  the  nipple,  prior  to 
the  discovery  of  any  disease,  should  be 
carefully  ascertained  in  every  case  espe- 
cially under  observation. 

A  knowledge  of  the  manner  in  which 
lactation  may  have  been  performed  by 
the  two  glands  comparatively  ;  the  num- 
ber of  times  that  function  has  been  ex- 
cited and  its  duration,  together  with  the 
diseases  Occurring  during  those  periods, 
often  aids  the  diagnostication  of  a  disease 
existing  a  considerable  period  of  time 
after  the  cessation  of  suckling,  and  which 
may  be  even  intimately  connected  with 
some  irregularity  occurring  at  that  time. 

Without  putting  a  leading  question,  the 
surgeon  should  ask  the  patient  to  describe 
the  sensation  or  pain  felt  in  the  part ;  but 
he  must  be  somewhat  on  his  guard  against 
implicitly  accepting  her  statement.  If 
the  sufferer  has  read  upon  the  subject  of 
cancer,  and  believes  herself  to  be  affected 
therewith,  she  will  certainly  state  that 
the  pain  is  "  lancinating,  darting,  stab- 
bing," and  so  on,  and  again  the  intensity 
of  the  pain  is  sometimes  exaggerated. 
But  there  is  pain  which  happens  to  be  so 
characteristic  of  the  class  of  diseases  it 
accompanies,  that  its  nature  and  the 
method  of  inducing  it  becomes  pathogno- 
monic of  the  special  affection.  The  an- 
atomist will  remember  that  the  integu- 
ments over  the  mamma,  as  well  as  the 
organ  itself,  receive  their  nervous  fila- 
ments from  the  2d,  3d,  4th,  and  5th 
nerves  of  the  dorsal  plexus  ;  that  those 
branches  called  intercostal,  divide  into 
middle  and  anterior  cutaneous  filaments, 
which  are  the  nerves  of  this  gland,  and 
that  they  reach  the  skin  by  passing 
through  openings  between  the  ribs.  The 
wide-spread  distribution  of  other  fila- 
ments of  these  same  dorsal  nerves  should 
also  attract  attention  (see  p.  678).  Now 
when  a  patient  complains  of  inordinate 
pain  in  the  breast,  with  or  without  indu- 
ration of  the  tissues,  the  acute  sensitive- 
ness of  the  nerves  distributed  to  it  is 
easily  demonstrated  by  digital  pressure 
over  the  middle  or  anterior  intercostal 
foramina,  whence  they  emerge  upon  the 
chest.  In  severe  cases  of  this  neuralgic 
affection  gentle  pressure  is  intolerable, 
and  the  pain  extends  far  and  wide  over 
the  back,  neck,  and  arm.    Even  the  nerve 


supplying  the  particular  lobe  which  is 
indurated  is  sometimes  alone  affected, 
whilst  in  actual  new  growths  this  is  not 
commonly  the  case.  Thus  local  pain  and 
pain  widely  distributed,  as  well  as  pain 
excited  by  the  application  of  digital  pres- 
sure with  anatomical  precision,  becomes 
an  important  aid  in  the  diagnosis  of  some 
of  those  affections  of  the  breast  which  ex- 
cite the  greatest  alarm  in  the  mind  of  the 
patient,  although  happily  they  prove  to 
be  harmless,  in  spite  of  the  difficulty 
sometimes  experienced  in  affording  speedy 
relief. 

In  every  case  immediately  under  obser- 
vation the  surgeon  should  first  attempt  to 
ascertain  definitely  whether  the  disease 
affects  the  normal  tissues  of  the  organ,  or 
whether  there  be  something  superadded 
to  them ;  in  fact,  a  new  formation  or 
growth.  A  tumor,  swelling,  or  enlarge- 
ment may  be  felt,  and  still  there  may  not 
be  any  growth  in  addition  to  the  normal 
structure  ;  e.  g.,  a  single  lobe  of  an  inac- 
tive gland  may  be  enlarged  and  cause  a 
suspicion  that  a  new  growth  exists  ;  but  if 
it  be  cut  out  and  examined,  only  gland- 
tissue  is  found  gorged  with  epithelium. 
By  careful  and  methodical  manipulation, 
however,  this  morbid  lobe  of  gland-tissue, 
a  very  common  affection  too,  may  be  cer- 
tainly distinguished  from  a  new  growth. 
In  this  manner  examine  the  part.  Press 
the  induration  gently  between  the  thumb 
and  fingers,  and  a  tumor  is  so  distinctly 
felt  that  the  positive  existence  of  some- 
thing superadded  to  the  breast  is  affirmed  ; 
but  now  place  the  fingers  lightly  and  flatly 
upon  the  part  over  the  site  of  the  supposed 
new  growth,  pressing  gently  against  the 
thorax,  and  nothing  more  than  the  ordi- 
nary gland-tissue  is  perceptible.  On  the 
contrary,  if  there  be  a  genuine  new 
growth,  something  developed  recently 
within  the  normal  gland,  it  will  be  always 
felt,  in  whatever  manner  or  in  whatever 
position  the  patient  is  examined. 

[This  assertion,  which  is  repeated  by 
Gross,  is  surely  a  mistake.  Minute  indu- 
rations, such  as  the  beginnings  of  scirrhns, 
cannot  be  detected  in  this  manner  with 
anything  like  the  ease  and  certainty  with 
which  they  can  be  felt  when  grasped  be- 
tween the  thumb  and  fingers.  In  the  ex- 
amination of  large  breasts  especially,  bi- 
digital  manipulation  is  as  indispensable  to 
the  surgeon  as  bi-manual  examination  of 
the  pelvic  viscera  to  the  gynaecologist. 
As  an  example  of  the  value  of  this  me- 
thod in  the  diagnosis  of  very  small 
growths,  I  will  relate  the  following  his- 
tory. In  December,  1876,  I  removed  a 
cancerous  breast  from  a  Mrs.  J.  Her 
sister,  Mrs.  D.,  became  morbidly  anxious 
lest  the  same  disease  should  develop  in 
herself,  and  subjected  her  breasts  to  al- 
most daily  examinations.     In  September, 
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1878,  she  came  to  me  for  examination,  | 
saying  that  for  a  month  past  she  had  j 
fancied  that  there  was  a  lump  in  her  left  j 
breast.  I  could  discover  nothing  until  I 
had  subjected  the  organ  to  careful  manip- 
ulation between  the  thumb  and  linger, 
when  I  was  enabled  to  detect  in  the 
deeper  part  of  the  breast  an  induration 
not  larger  than  a  pea.  A  few  days  after- 
wards I  cut  out  the  whole  gland,  and 
found  a  very  small  scirrhous  growth.  The 
diagnosis  was  confirmed,  not  only  by  mi- 
croscopic examination,  but  also  by  the 
recurrence  of  the  disease  some  nine 
months  afterwards.  I  do  not  think  that 
it  would  have  been  possible  to  detect  this 
minute  growth  in  any  other  way  than  by 
what  I  have  ventured  to  term  bi-digital 
examination.] 

Condition  of  the  nipple,  and  of  discharges 
therefrom. — The  ordinary  condition  of  the 
nipple  preceding  the  observation  of  the 
disease  should  be  always  ascertained  with 
precision.  A  congenital  defect  in  its  de- 
velopment commonly  causes  great  trouble 
during  suckling  ;  is  the  promoter  of  some 
disease  associated  with  that  function ; 
and  often  accompanies  some  new  growths. 
It  may,  however,  become  retracted  when 
chronic  inflammation,  or  even  acute,  and 
lactic  congestion  affect  the  organ  ;  and 
therefore  this  state  cannot  be  considered 
of  real  value  in  aiding  the  diagnostication 
of  any  special  disease.  Even  when  ac- 
companying carcinoma,  it  merely  marks 
a  stage  or  particular  condition  of  one  kind 
of  that  disease.  The  fluids  which  some- 
times ooze  from  the  nipple  at  the  com- 
mencement or  during  the  progress  of  a 
new  growth,  may  be  rendered  subservient 
to  the  formation  of  a  correct  diagnostica- 
tion of  the  nature  of  the  disease  in  the 
part.  Sanious,  offensive,  opaque  dis- 
charges, containing  cells,  identical  with 
those  forming  growths  of  cancer,  may  be 
regarded  as  indicativ'e  that  the  indura- 
tion which  would  probably  accompany 
the  exudation  of  such  fluid  -  arises  from 
infiltrating  carcinoma ;  whilst  a  bright 
yellow  clear  tenacious  serous  fluid,  draw- 
ing out  into  thread-like  processes,  and  the 
flow  of  which  is  perhaps  increased  by 
compression  on  a  circumscribed  collection 
of  fluid,  would  guide  the  surgeon  to  an 
accurate  opinion  that  the  tumor  depended 
upon  the  presence  of  an  adenoid  growth, 
or  a  simple  cyst.  In  a  similar  manner 
some  of  the  duct-cysts  may  be  diagnosti- 
cated from  the  mucoid  character  of  the 
fluid  escaping  from  the  nipple.  Serous 
fluid  containing  colostrum-particles  may 
accompany  an  excited  state  of  the  gland- 
tissue,  sympathetic  with  diseased  ovaria. 

[A  most  important  recent  observation 
which  we  owe  to  the  English  surgeons, 
is  that  which  connects  malignant  disease 
vol.  in.— 44 


of  the  breast  with  pre-existing  eczema  of 
the  nipple.  The  importance  of  this  ob- 
servation, as  regards  the  etiology  of  can- 
cer, cannot  as  yet  be  determined.  The 
practical  conclusion,  as  regards  the  treat- 
ment of  eczema  of  the  nipple,  the  reader 
will  be  able  to  draw  for  himself.] 

The  lymphatic  glands  in  the  axilla  and 
in  the  neck  just  above  the  clavicle  should 
be  always  carefully  examined.  Some 
care  is  here  requisite  to  ascertain  if  their 
morbid  condition,  when  any  may  happen 
to  exist,  preceded  or  followed  the  disease 
in  the  breast. 

In  order  to  ensure  perfect  accuracy  in 
diagnosis,  especially  of  obscure  cases,  the 
breast  should  be  examined  whilst  the  pa- 
tient is  seated,  and  also  when  placed  in  a 
recumbent  posture.  The  affected  gland 
may  then  be  carefully  supported  upon  the 
trunk  by  slightly  rolling  the  body  over  on 
to  the  opposite  side  and  placing  a  pillow 
under  the  shoulder.' 

Briefly,  then,  the  surgeon  will  be  led  to 
these  inquiries  :  Has  the  disease  under 
examination  any  manifest  connection 
with  the  age  of  the  patient ;  the  stage  of 
development  of  the  gland  ;  its  functional 
activity  of  repose  ;  and  the  social  con- 
dition of  the  patient  ?  Does  it  seem  to 
be  associated  with  any  general  disturb- 
ance of  the  functions  of  the  generative 
organs  ?  Is  it  merely  a  local  affection,  or 
more  intimately  accompanied  with  gene- 
ral constitutional  dyscrasia  ?  Is  it  of  in- 
flammatory origin  ?  Is  it  traceable  to  a 
morbid  state  of  the  excretory  ducts,  or  of 
the  secretory  structure  of  the  organ  ?  Is 
the  tumor  composed  of  a  fluid,  a  solid,  or 
of  both  ?  And,  lastly,  is  the  swelling,  tu- 
mor, or  tumefaction  really  caused  by  some- 
thing growing  in  the  breast  —  a  new 
growth  ;  infiltrating  the  tissues  of  the 
breast ;  inflammatory  or  otherwise  ;  or 
simply  a  morbid  condition  of  a  part  or 
whole  of  the  actual  tissue  of  the  organ — 
an  excited  state  of  the  gland-structure  ? 
In  other  words,  is  the  disease  in  the  breast, 
or  is  it  a  morbid  state  of  the  tissue  com- 
posing the  breast  ? 

The  formation  of  a  correct  diagnosis 
between  one  disease  of  the  breast  and  an- 
other is  infinitely  facilitated  by  employing 
the  method  of  exclusion  or  negation  ;  e.  g^, 
suppose  the  patient  under  observation  to 
be  afflicted  with  a  certain  definite  disease, 
and  then  endeavor  to  ascertain  if  the  facts 
of  the  case  agree  with  those  indicative  of 
that  class.  If  they  do  not,  that  assump- 
tion is  set  aside,  and  another  adopted  and 
examined  in  a  similar  manner.  This 
method,  however,  requires  considerable 
experience,  and  is  not  therefore,  perhaps, 
available  for  very  young  practitioners. 
Surely,  there  is  much  force  in  the  maxim 
of  Dupuytren,  when  applied  to  tumors  in 
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this  region  :  "Nothing  is  more  difficult  or 
uncertain  than  the  diagnosis  of  tumors  in 
general." 

General  therapia. — First,  in  relation  to 
the  healthful  development  of  the  gland 
from  birth  to  puberty  ;  during  pregnancy  ; 
and  after  parturition. 

Soon  after  birth,  when  the  integuments 
around  the  mammilla  are  swollen  and  ten- 
der, great  care  and  attention  are  required 
on  the  part  of  the  nurse,  that  the  dress  of 
the  infant  does  'not  compress  the  chest, 
and  thus  irritate  and  injure  the  rudiment- 
ary organ.  Should  the  skin  around  the 
areola  become  red  and  painful,  a  thin 
layer  of  cotton  wool  moistened  in  water 
and  laid  on  the  part,  is  the  most  suitable 
protection.  The  treatment  of  the  diseased 
states  is  described  in  another  place.  All 
manipulation  of  the  swelling  is  reprehen- 
sible in  the  highest  degree. 

At  puberty  the  gland  should  have  free 
scope  to  allow  for  enlargement,  and  pres- 
sure on  the  nipple  ought  to  be  carefully 
avoided.  The  ordinary  tenderness  expe- 
rienced by  delicate  and  excitable  girls  at 
this  time,  and  especial  at  the  catamenial 
periods,  requires  only  repose  and  the 
withdrawal  of  all  causes  of  local  irritation. 

During  pregnancy  arrangements  should 
be  made  in  the  dress  to  prevent  the  clothes 
compressing  the  gland,  or  irritating  and 
squeezing  the  nipple.  If  that  essential 
portion  of  the  organ  be  imperfectly  devel- 
oped, or  even  inverted,  as  sometimes 
happens,  and  a  depression  instead  of  a 
projection  exists,  measures  may  be  taken 
with  a  view  to  encourage  its  development. 
These  would  consist  in  fixing  over  the 
areola  a  circular  piece  of  some  thick,  un- 
irritating  material  with  a  hole  in  its  cen- 
tre. We  believe  that  very  slight  advan- 
tage is  gained  by  the  application  of  medi- 
cated lotions  to  the  nipple,  as  prophylactics 
against  the  irritation  caused  by  suckling. 
As  soon,  however,  as  the  colostrum  is  se- 
creted and  oozes  from  the  ducts,  the  ex- 
tremity of  the  nipple  should  be  carefully 
■  cleansed  with  warm  water,  lest  in  drying, 
the  mouths  of  the  ducts  should  become 
irritated,  perhaps  obstructed. 

After  parturition  the  infant  may  be  al- 
lowed to  suck  as  soon  as  possible,  that  is, 
as  regards  the  breast.  Its  functional  ac- 
tivity is  not,  however,  perfect  until  after 
the  lapse  of  a  few  hours  from  that  event. 
But  great  distension  should  never  be  per- 
mitted to  occur ;  and  when  the  secretion 
forms  in  such  large  quantity  that  the  ef- 
forts of  the  infant  are  unequal  to  the  pre- 
vention of  this  condition,  some  artificial 
means  should  be  adopted  to  avert  the  ill 
results  consequent  upon  the  neglect  of 
that  state.  During  the  earlier  periods  of 
suckling  the  nipple  should  be  gently 
bathed  with  warm  water  when  the  infant 
desists  ;  some  protection  against  the  fric- 


tion of  -the  dress  is  desirable,  especially 
with  a  tendency  to  irritable  nipples  ;  and 
all  nostrums,  applied  under  the  impres- 
sion of  "hardening  the  nipple,"  scrupu- 
lously rejected.  Much  vigilance  is  advan- 
tageously employed  in  seeking  for  "milk- 
knots'^1'' weeds"]  or  "coring  of  the  milk," 
as  these  hard  lumps  are  commonly  called. 
This  morbid  condition,  being  due  to  lobu- 
lar congestion,  will,  unless  relieved,  in- 
evitably proceed  to  inflammation  and  ah- 
scess.  Gentle  frictions,  with  olive-oil, 
sometimes  help  to  disperse  such  swellings  ; 
but  they  should  not  be  employed  unless 
by  the  direction  of  the  surgeon.  To  the 
application  of  warmth  and  moisture  we 
give  the  preference  ;  and  a  careful  exami- 
nation of  the  orifices  of  the  ducts  should 
be  instituted,  in  search  of  obstructions 
from  accumulated  secretion  or  epithelium. 
As  the  comfort,  happiness,  and  well-being 
of  the  mother  and  infant  are  so  insepara- 
bly blended  with  the  healthy  performance 
of  the  function  of  lactation,  it  is  impossi- 
ble to  devote  too  much  attention  to  the 
search  after  the  least  trace  of  morbid 
action. 

At  the  time  of  weaning  the  breast  should 
never  be  allowed  to  become  excessively 
congested  with  milk.  A  very  small  quan- 
tity should  be  removed  by  artificial  means, 
only  just  sufficient  to  relieve  distension, 
never  to  excite  a  renewal  of  secretion. 
Repose  must  be  enjoined,  and  an  active 
use  of  the  upper  extremities  restrained 
for  a  day  or  two.  If  any  circumstance 
has  necessitated  the  relinquishment  of 
sucklingi for  a  brief  period,  a  healthy  secre- 
tion may  be  sometimes  regained,  even 
after  the  lapse  of  a  few  weeks,  by  letting 
the  infant  suck  if  it  will,  or  by  making 
use  of  a  breast-pump. 

Secondly,  in  relation  to  the  therapeu- 
tics of  diseases. 

The  following  remarks  refer  chiefly  to 
methods  of  treatment  applicable  to  many 
different  kinds  of  diseases.  The  special 
treatment  of  any  one  particular  disease  is 
described  in  that  part  of  the  essay  devoted 
to  its  consideration. 

Support  and  compression. — The  princi- 
ple embodied  in  every  method  which  has 
for  its  object  the  support  or  suspension  of 
the  gland  against  the  chest,  is,  in  fact, 
that  of  repose.  By  the  methodical  adjust- 
ment of  a  bandage  to  the  breast,  its  move- 
ments are  restrained,  and  the  tissues 
which  are  progressively  advancing 
towards  a  resumption  of  a  healthy  state 
are  not  liable  to  those  injurious  effects 
which  the  weight  of  the  gland  might 
exert  on  delicate,  newly-formed  struc- 
tures. A  suspensory  bandage  may  be 
employed.  It  should  be  made  of  some 
soft  fabric  with  rather  open  texture,  in 
order  to  avoid  excessive  heat.  It  may 
be  so  shaped  as  to  fit  the  organ,  and  re- 
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tained  in  its  position  by  two  broad  bands 
of  calico,  one  passed  over  the  opposite 
shoulder,  the  other  encircling  the  trunk 
below  the  breasts.  An  ordinary  bandage 
or  roller  made  of  calico,  soft  linen,  mus- 
lin, or  the  elastic  woven  fabric,  about  one 
inch  and  a  half  to  two  inches  wide,  may 
be  adjusted  in  the  following  manner. 
The  surgeon,  standing  before  or  behind 
the  patient,  who  should  be  sitting,  passes 
an  end  over  the  opposite  shoulder  as  low 
down  the  back  as  the  lumbar  region. 
The  bandage  is  then  carried  round  the 
trunk,  and  the  next  turn  taken  over  the 
shoulder,  beneath  or  across  the  breast, 
and  again  around  the  trunk  and  then 
over  the  shoulder,  and  so  on  alternately, 
until  the  part  is  entirely  enveloped.  In 
this  way,  one  fold  overlying  that  below  it, 
a  very  firm,  uniform,  and  tolerable  sup- 
port is  afforded.  At  certain  points  where 
the  folds  of  the  roller  cross,  a  few  stitches 
may  be  inserted  with  advantage.  In  some 
cases,  strips  of  lint  smeared  with  an  oint- 
ment may  be  laid  on  the  breast,  and  kept 
in  that  position  by  means  of  plaster. 
There  are  two  ways  of  applying  plaster  ; 
in  a  single  circular  piece,  or  in  strips.  If 
in  one  piece,  a  hole  should  be  cut  near 
its  centre  for  the  nipple  to  go  through. 
Incisions  should  be  made  -from  the  mar- 
gins of  the  circle  converging  towards  the 
centre,  and  terminating  near  the  hole. 
When  applied,  the  pieces  slightly  overlap 
each  other,  and  lie  flatly.  Another  plan 
consists  in  cutting  a  piece  of  adhesive 
plaster  in  the  shape  of  a  crescent,  and 
fixing  it  to  the  abdominal  half  of  the 
gland.  A  piece  about  two  inches  wide  is 
afterwards  placed  on  the  sternal  and 
axillary  borders,  somewhat  oblicpiely, 
and  extending  towards  the  centre  of  the 
clavicle.  A  third  consists  in  applying 
strips  of  plaster  one  inch  and  a  half  in 
breadth,  one  piece  slightly  overlying  the 
one  below  it.  The  operator  begins  at  the 
abdominal  border  of  the  gland,  and  covers 
as  much  of  it  as  is  needful.  During  all 
these  operations  with  strapping,  the  pa- 
tient should  be  in  the  recumbent  posture, 
and  the  trunk  slightly  inclined  to  the  op- 
posite side,  in  order  that  the  breast  may 
rest  upon  the  chest  and  not  be  pendent. 
Various  substances  have  been  used  to  fix 
the  bandage  securely  :  viz. ,  adhesive  plas- 
ter outside  of  it — this  may  be  useful  if  the 
skin  be  irritable  ;  starch,  gum,  collodion, 
dextrine  and  even  plaster-of-Paris  ;  but 
all  of  these  make  the  bandage  very  rigid, 
therefore  often  intolerable,  and  when  a 
necessity  exists  for  its  repeated  applica- 
tion, inadmissible.  Should  the  nipple  be- 
come ulcerated  and  require  protection, 
shields  are  made  of  various  materials  ; 
of  metal,  as  lead ;  of  vulcanite  ;  or  of 
something  softer,  as  vulcanized  India- 
rubber. 


Sinuses  may  be  injected  through  the 
fistulous  openings  in  the  skin  with  various 
stimulating  injections.  To  do  this  effectu- 
ally, it  is  well  to  make  use  of  a  piece  of  flex- 
ible catheter,  which  should  be  introduced 
as  deeply  as  possible  to  ensure  the  full  effect 
of  the  injection.  As  a  drain-tube,  a  con- 
trivance, well  suited  to  effect  the  purpose 
intended,  consists  of  a  piece  of  very  thin 
gutta-percha,  rolled  up  in  the  form  of  a 
tube,  inserted  to  the  requisite  depth. 

The  milk  may  be  artificially  removed 
from  the  breast  by  means  of  exhausting 
syringes,  made  for  that  purpose ;  by 
glass  tubes  or  bottles  to  which  some  ar- 
rangement is  affixed  in  order  that  exhaus- 
tion may  be  effected  by  the  mouth  ;  or  a 
wide-mouthed  bottle  may  be  used,  which, 
after  being  filled  with  hot  water  and 
emptied,  is  applied  over  the  nipple.  As 
the  air  within  cools,  the  mouth  of  the 
bottle  must  be  very  carefully  kept  in  con- 
tact with  the  breast. 

Amputation  of  the  breast. — The  proceed- 
ings adopted  in  the  removal  of  tumors 
from  the  breast  are  described  in  their 
proper  places.  The  entire  gland  may  be 
excised  in  this  manner : — An  elliptical  in- 
cision is  made  upon  either  side  of  the 
nipple,  the  distance  from  which  may  be 
left  to  the  discretion  of  the  operator. 
Flaps  of  integument  should  be  made  of 
sufficient  dimensions  to  fall  together  read- 
ily, without  stretching  them.  The  direc- 
tion of  these  incisions  should  correspond 
with  that  of  the  fibres  of  the  pectoralis 
major  muscle.  The  lower  or  axillary  flap 
should  be  made  first,  and  the  surgeon 
will  find  the  accomplishment  of  the  ope- 
ration facilitated  by  detaching  the  gland 
from  the  fascia  of  the  pectoral  muscle  imme- 
diately after  he  has  made  that  flap.  ISText, 
the  sternal  flap  is  to  be  cut  from  the  ante- 
rior surface  of  the  breast,  and  then  an  inci- 
sion carried  around  the  external  border  of 
the  gland  detaches  it  completely  from  the 
trunk.  Loss  of  blood  is,  in  some  mea- 
sure, prevented  by  an  assistant  compres- 
sing the  anterior  intercostal  arteries  with 
his  fingers  placed  over  each  intercostal 
foramen.  Another  should  put  his  finger 
upon  the  mouth  of  any  bleeding  vessel, 
especially  the  branch  from  the  axillary 
artery,  which  is  often  of  considerable 
size.  Bleeding  arteries  require  to  be 
twisted.  The  writer  has  not  used  liga- 
tures for  some  time,  and  has  never  had  a 
case  of  recurrent  or  secondary  bleeding 
after  torsion.  The  integuments  should 
be  brought  together,  and  maintained  in 
sitH  by  plaster  or  some  other  means,  ac- 
cording to  the  inclination  of  the  surgeon. 
Compresses  of  lint  should  be  adjusted 
along  the  edges  of  the  wound  to  maintain 
the  flaps  and  subjacent  tissues  in  close 
apposition  ;  but  openings  must  be  left  at 
either  extremity  of  the  wound  for  the 
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escape  of  discharges.  If  secondary  hemor- 
rhage occurs,  and  the  wound  becomes 
filled  with  coagulum,  it  is  advisable  to  re- 
move all  the  dressings,  clear  away  the 
coagula,  arrest  the  bleeding,  and  rear- 
range the  wound.  Cicatrization  is  greatly 
impeded  by  neglecting    this  procedure. 

After  careful  adjustment  of  the  flaps 
and  the  employment  of  pressure  to  expel 
all  air  from  between  the  detached  sur- 
faces, primary  union  often  takes  place. 

[In  amputating  for  malignant  disease, 
the  surgeon  should,  if  possible,  cut  away 
not  only  the  visible  tumor,  but  also  the 
zone  of  apparently  healthy  tissue  around 
it  in  which  lie  hidden  the  young  brood  of 
infectious  cells — this  necessitates  a  more 
radical  procedure  than  that  described. 
The  skin  should  be  removed  far  beyond 
the  limits  of  apparent  adhesion,  even 
though  the  wound  is  left  without  cover- 
ing. In  all  cases  the  fascia  should  be  en- 
tirely dissected  off,  and  when  the  tumor 
has  become  adherent  to  muscle  or  bone, 
the  muscle  should  be  cut  away  am!r  the 
bone  scraped  and  denuded  of  its  perios- 
teum. The  axilla  should  in  every  case 
be  explored  by  the  finger,  which  should  be 
thrust  through  the  fascia,  even  when  no 
perceptible  glandular  swelling  exists.  In 
this  way  the  slightest  enlargement  of  the 
glands  can  be  detected  and  the  infected 
organs  early  removed.  Healing  by  first 
intention  under  tbese  conditions  is,  of 
course,  often  out  of  the  question,  and  such 
wounds  heal  slowly  by  granulation,  aided, 
it  may  be,  by  skin-grafting.  In  all  ope- 
rations for  cancer,  the  surgeon  must  bear 
in  mind  that  he  operates,  not  to  leave 
a  handsome  wound,  but  to  save  the  life  of 
his  patient.] 


Special  Diseases.    Division  I. 

Morbid  Conditions  of  the  Tissues 
Composing  the  Breast. 

Hypertrophy. — A  breast  having  attain- 
ed extraordinary  dimensions,  owing  to  the 
gradual  growth  of  the  tissues  composing 
the  glandular  structure,  is  said  to  be  hy- 
pertrophied.  This  disease  is  extremely 
rare.  It  is  quite  distinct  from  that  func- 
tional enlargement  of  the  organ  which  is 
associated  with  amenorrhcea.  There  are 
two  conditions  which  produce  avery  differ- 
ent appearance  of  the  whole  of  the  affected 
part.  In  one,  the  breast  is  large,  firm, 
resists  the  pressure  of  the  finger,  and  pro- 
jects in  bold  relief  upon  the  thorax,  the 
integuments  being  tense  and  smooth  ;  in 
the  other  the  gland  is  pendulous,  dang- 
ling loosely  from  the  chest  in  whatever 
direction  the  trunk  is  inclined  ;  it  lies  flat 
and  flaccid  on  the  hand,  is  weighty,  tremu- 
lous, and  constantly  varying  in  shape ; 


when  pressed  between  the  fingers,  it 
feels  as  if  its  life  was  gone,  were  it  not 
for  its  temperature  and  tint,  since  the 
fibre-tissue  seems  to  possess  no  vital  con- 
tractile force.  Its  shape  is  sometimes 
pyriform,  the  integuments  are  shriveled 
and  wrinkled,  and  the  apex  of  the  nipple 
is  turned  upwards  towards  the  clavicle, 
instead  of  in  its  normal  direction.  The 
component  masses  of  the  gland  are  so 
loosely  connected  together  that  the  fingers 
lie  in  fossse  between  them,  the  whole  con- 
tour of  the  organ  being  totally  devoid  of 
its  normal  and  agreeable  form.  The  nip- 
ple is  generally  small,  sometimes  quite 
undeveloped,  and  the  areola  is  spread 
over  a  larger  area  than  usual. 

This  disease  commences  soon  after 
puberty,  or  in  early  adult  life,  in  single 
women  as  well  as  in  married.  It  would 
appear  as  if,  the  growth  of  the  organ 
having  been  excited,  this  action  is  not 
controlled,  and  hence  enormous  bulk  is 
attained.  Both  the  breasts  are  affected  : 
generally  simultaneously,  although,  per- 
haps, they  may  not  be  of  quite  equal  size. 
The  general  health  and  nutrition  of  the 
sufferer  is  sometimes  good,  and  is  not  at 
all  impaired  until  distress  is  occasioned 
by  the  incumbrance  and  weight  of  the 
masses.  Usually  the  catamenial  function 
is  more  or  less  deranged.  The  author  has 
seen  the  pendulous  hypertrophy  accompa- 
nied by  a  new  growth,  an  adenocele, 
which  he  removed,  but  the  morbid  state 
of  the  organ  continued.  We  may  distin- 
guish between  this  disease  of  the  breast 
and  others  by  regarding  the  age  at  which 
it  is  developed— for  it  is  an  affection  of 
early  life ;  the  functional  state  of  the 
organ  ;  the  commencement  of  the  disease 
tracing  back  to  the  development  of  the 
gland  at  puberty  ;  the  participation  of 
both  breasts  in  the  morbid  action  at  the 
same  time — for  it  very  rarely  happens  that 
a  new  growth  so  forms  in  both  ;  the  tac- 
tile indications,  remembering  that  occa- 
sionally a  new  growth  may  be  superadded  ; 
the  generally,  at  first,  unimpaired  health 
of  the  patient,  and  the  absence  of  local 
suffering.  Neither  constitutional  nor 
local  remedies  produce  any  marked  bene- 
fit. Should  the  catamenial  function  be 
morbidly  affected,  all  due  attention  must 
be  paid  to  the  fact,  and  remedies  likely  to 
improve  its  condition  may  be  prescribed. 
Amputation  of  the  larger  of  the  breasts 
has  been  successfully  performed  ;  but  it  is 
a  measure  to  be  had  recourse  to  only 
under  most  adverse  circumstances. 
Nevertheless,  in  some  of  the  cases,  after 
the  operation  the  remaining  breast  dimin- 
ished considerably.  In  a  case  reported  by 
M.  Bouyer,  both  breasts  were  successfully 
removed,  the  patient  losing  by  the  opera- 
tion one-third  of  the  weight  of  her  whole 
body  before   its  performance.      After  a 
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critical  examination  of  several  Of  the  re- 
corded cases  of  a  single  breast,  we  may 
be  allowed  to  question  the  correctness  of 
applying  the  term  hypertrophy  to  them, 
and  to  doubt  their  being  really  examples 
of  this  disease.  Doubtless  in  many  the 
dimensions  of  the  breast  were  caused  by 
the  development  of  a  new  growth,  as  in 
the  case  published  by  Dr.  Ashwell  in 
1841. ' 

Atrophy,  or  wasting  of  the  secreting 
tissue  of  the  breast,  commonly  takes  place 
as  life  advances,  and  the  procreative  func- 
tions cease.  The  gland  is  very  generally 
replaced  by  fat,  so"  that  the  outline  and 
form  of  the  organ  is  preserved.  The 
ducts  are  always  persistent,  and  some- 
times contain  a  tenacious  mucus. 

Occasionally  in  early  life,  the  secreting 
tissue  is  so  far  atrophied  that,  even  dur- 
ing pregnancy,  the  ordinary  changes  in 
the  organ  do  not  take  place,  and  after  the 
birth  of  the  child  there  is  a  total  absence 
of  the  secretion  of  milk.  The  breast 
often  wastes  when  new  growths  are  de- 
veloped therein,  and  even  in  young  per- 
sons adenoceles  are  sometimes  seen  to 
take  the  place  of  the  normal  oi'gan.  Very 
protracted  lactation  and  rapid  repetition 
of  the  function,  in  delicate  women,  exert 
a  baneful  influence  on  the  fibrous  struc- 
tures, which  interferes  with  the  healthy 
form  of  the  gland  in  after-life.  And,  in 
some  persons,  after  weaning,  the  glandu- 
lar tissue  shrinks  so  remarkably  that 
scarcely  any  breast  remains ;  neverthe- 
less, during  a  subsequent  pregnancy,  the 
normal  changes  take  place,  and  the  organ 
performs  its  functions  in  perfection.     In 

1  Guy's  Hospital  Reports,  vol.  vi.,  p.  203, 
with  a  plate.  This  proved  to  be  a  large  new 
growth,  an  adenocele ;  and  it  was  subse- 
quently removed  by  Mr.  Stanley,  in  1843. 
The  tumor  is  preserved  in  the  Museum  of  the 
College  of  Surgeons  (preparation  208). 

We  have  selected  for  reference  the  follow- 
ing cases  recorded  within  the  present  century, 
and  have  arranged  them  in  two  groups  :  1. 
Those  in  which  the  disease  commenced  at 
puberty.  Hey,  Practical  Obs.  in  Surgery, 
8vo.,  3d  edit.,  1814,  p.  500  ;  Cooper,  Illustra- 
tions of  Diseases  of  the  Breast,  4to.,  1829,  p. 
70;  Huston,  American  Journal  of  Med. 
Sciences,  1834,  vol.  xiv.,  p.  374;  Malgaigne, 
Gaz.  des  Hopitaux,  1814,  p.  599.  2.  Cases 
in  which  the  disease  commenced  after  the  es- 
tablishment of  puberty,  in  married  women 
and  unmarried.  Delflz,  in  Majendie's  Journal 
de  Phys.  exp.  et  path.,  1825,  t.  v.,  p.  396; 
Schaal,  in  Rust's  Mag.  f.  d.  gesammte  Heil- 
kunde,  1825,  b.  xix.,  p.  360  ;  Cerutti,  L., 
Meckel's  Archiv  f.  Anat.  u.  Phys.,  1830,  p. 
287  ;  Hecker,  Med.  Zeitung  v.  Verein  f.  Heil- 
kunde  in  Preussen,  1837  ;  Skuhersky,  Weit- 
enwebcr's  Neue  Beitrage  z.  Med.  u.  Chir., 
1841,  p.  42 ;  Bouyer,  Gaz.  med.  de  Paris, 
1851,  p.  301. 


fact,  as  a  rule,  a  mother  with  breasts  of 
tliis  description  generally  proves  a  more 
efficient  nurse  than  another  in  whom  the 
large  dimensions  of  the  gland  might  be 
regarded  as  indications  of  its  perfection. 

Inflammation  and  its  results. — The  var- 
ious kinds  of  this  morbid  action  occur  at 
every  age  and  in  all  conditions  of  the 
organ.  They  rarely  arise  either  before 
puberty,  about  that  period,  or  during  the 
inactive  state  of  the  gland.  But,  on  the 
contrary,  they  are  very  common  in  the 
adult  and  during  lactation.  During  preg- 
nancy and  when  weaning,  inflammation 
very  rarely  happens  ;  but  it  is  more  com- 
mon during  the  former  period  than  the 
latter.  And,  when  developed  at  weaning, 
it  is  usually  excited  by  an  accidental  cir- 
cumstance, e.  (/.,  the  death  of  the  infant, 
or  illness  of  the  mother,  necessitating  the 
abrupt  discontinuance  of  suckling.  In 
the  majority  of  instances  it  is  secondary 
to  local  irritation,  especially  ulceration  of 
the  nipple,  obstruction  of  a  milk-duct,  or 
a  contusion  ;  and,  as  an  occasional  source, 
we  must  notice  a  diseased  state  of  the 
axillary  lymphatic  glands.  Having  stated 
that  it  arises,  first,  in  the  inactive  stage 
of  the  organ,  and  secondly,  at  periods  of 
its  functional  activity,  we  may  next  de- 
scribe its  effects  in  relation  to  those  differ- 
ent conditions. 

During  infancy. — Soon  after  birth,  in 
both  sexes,  although  most  commonly  in 
the  male,  the  mammilla  frequently  be- 
comes swollen  and  painful,  the  skin 
around  slightly  pink,  and  there  may  be  a 
serous  fluid,  or  even  milk,  secreted, 
which  oozes  from  the  ducts.  Xurses  who 
indulge  the  propensity  to  interfere  with 
the  processes  of  nature,  by  "rubbing 
away  the  milk,"  too  often  excite  inflam- 
mation, which  is  indicated  by  the  usual 
local  and  constitutional  signs,  and  some- 
times passes  on  to  suppuration.  Even 
eight  days  after  birth  this  rudimentary 
organ  occasionally  causes  much  pain  from 
slight  inflammation  becoming  developed 
around  it,  which  cannot  be  assigned  to 
manual  interference.  And  in  a  female 
infant,  three  months  old,  we  have  seen  an 
abscess  in  this  region,  the  exciting  cause 
of  which  it  was  not  possible  to  discover, 
except  it  was  constitutional  delicacy.  The 
mother  of  this  infant  stated  that,  unlike 
others,  there  was  not  in  this  one  any 
secretion  in  the  breasts  after  birth,  and 
that,  consequently,  the  usual  means  "to 
rub  away  the  milk"  were  not  erupted. 
We  need  scarcely  say  that,  as  a  prophy- 
lactic measure,  every  cause  of  irritation 
must  be  carefully  removed  from  the  ex- 
cited organ  ;  even  the  friction  of  the  dress 
against  it  should  be  prevented  in  delicate 
infants.  With  a  tendency  to  inflamma- 
tion, warmth  and  moisture  may  be  main- 
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tained  over  the  affected  part  by  using  the  [ 
softest  applications,  such  as  moist  cotton- 
wool, or  some  medicated  lotion  may  be 
advantageously  employed,  e.  g.,  liq.  plumb, 
diacet.  dilutus. 

At  puberty. — Associated  with  the  de- 
velopment of  the  breast  in  the  female, 
inflammation  very  rarely  occurs,  although 
the  gland  often  becomes '  exceedingly 
painful,  and  the  nipple  and  areola  of  a 
deeper  red.  But  after  puberty,  when  the 
organ  is  developed  but  inactive,  both 
acute  and  chronic  inflammation  arise  ; 
for  which  it  is  often  difficult  to  assign 
a  cause.  Chronic  abscess  is  certainly 
more  common  than  acute.  This  disease 
occurs  in  delicate  strumous  girls  ;  it 
usually  commences  as  a  hard,  painless, 
defined  swelling,  with  sometimes  slight 
uneasiness.  In  this  stage  it  may  be  easily 
mistaken  for  a  new  growth,  until,  as  the 
tumefaction  enlarges,  it  becomes  softer 
and  softer,  and  fluctuation  is  detected. 
Then  it  is  supposed  to  be  a  cyst,  as  very 
little  pain  has  been  felt,  and  constitu- 
tional disturbance  has  not  been  exerted. 
At  last  the  swelling  is  punctured  and  the 
pus  escapes.  In  this  way  the  discovery 
of  the  contents  of  the  cyst  is  frequently 
made,  and  all  doubt  as  to  the  nature  of 
the  complaint  is  removed.  Cases  of  this 
kind  deceive  even  the  most  experienced 
surgeons.  Operators,  acknowledged  to 
be  the  greatest  adepts  at  diagnosis,  have, 
proceeded  so  far  even  as  to  commence  an 
operation  for  the  removal  of  a  new  growth 
from  the  breast,  which  proved  to  be  but 
a  chronic  abscess  ;  and  therefore  the 
careful  surgeon  should  always  suspect  the 
existence  of  a  chronic  abscess  until  there 
be  most  unequivocal  indications  that  the 
disease  is  of  another  kind.  [The  use  of 
an  exploring  needle  would  render  this 
kind  of  mistake  entirely  unnecessary.  It 
is  strange  how  commonly  systematic  au- 
thors ignore  the  value  of  this  familiar  and 
very  useful  little  instrument.]  In  cases 
of  this  class  the  disease  appears  to  depend 
chiefly  upon  some  constitutional  defect, 
and  therefore  the  rule  as  regards  treat- 
ment is  to  improve  the  general  health.  It 
would  be  idle  to  enter  at  great  length  into 
the  treatment  of  this  malady.  Bearing 
in  mind  the  anatomical  disposition  of  the 
organ,  and  its  relation  to  the  surrounding 
structures,  it  demands  no  very  special 
mode  of  treatment.  "We  may  therefore 
pass  on  to  that  kind  of  inflammation  and 
abscess  so  commonly  developed  in  the 
breast  at  the  time  it  is  an  active  secreting 
organ,  or  preparing  to  become  one. 

During  pregnancy  and  lactation. — In- 
flammation rarely  occurs  whilst  the  breast 
passes  through  those  phases  which  render 
it  a  secreting  organ.  At  this  time  it  is 
often  very  painful,  and  there  may  be 
slight  vascular  excitement ;    but   inflam- 


mation is  not  developed  unless  some  in- 
jury chance  to  be  inflicted  by  sudden 
violence  or  continued  compression  exerted 
by  the  clothes. 

It  is,  however,  very  common  during 
lactation.  Generally  it  happens  with 
primiparse  ;  and,  in  a  majority  of  cases, 
it  is  determined  by  either  a  defective  de- 
velopment of  the  nipple  or  a  morbid  state 
of  it.  It  most  frequently  arises  during 
the  first  month  after  childbirth. 

The  examination  of  149  cases  of  inflam- 
mation ending  in  abscess  showed  that  in 
only  17  women  the  disease  was  not  asso- 
ciated with  lactation  ;  whilst  in  the 
majority,  132,  it  arose  in  those  "who  were 
suckling.  In  118  cases,  either  inflamma- 
tion or  abscess  occurred  in  more  than 
half  of  those  who  had  given  birth  to  a 
first  or  second  child,  and  nearly  one-third 
were  primiparse.  An  inspection  of  the 
nipple  showed  that  in  97  cases  of  abscess 
this  important  part  of  the  gland  was  im- 
perfectly developed  in  48,  and  diseased  in 
19,  whilst  it  was  well  formed  and  healthy 
in  30.  Thus  we  find  half  the  cases  asso- 
ciated with  defective  nipple  ;  and  adding 
to  these  the  patients  with  unhealthy  nip- 
ples, we  have  more  than  two-thirds  of 
the  cases  of  inflammation  and  its  results 
complicated  with,  and  probably  excited 
by,  malformations  or  diseases  of  the  ag- 
gregation of  the  excretory  ducts  consti- 
tuting that  organ.  As  to  the  period  after 
parturition  when  inflammation  occurs,  I 
found,  in  116  cases,  that  it  commenced 
during  the  first  month  after  parturition 
in  half  of  them,  viz.,  58  cases,  and  in  a 
large  proportion  of  these  during  the  first 
wreek.  In  the  other  58  cases,  commencing 
after  the  first  month,  in  11  it  began  during 
the  second  month,  in  8  during  the  third, 
in  22  between  the  third  and  eleventh,  and 
in  17  between  that  month  and  the  twenty- 
first.  Now,  as  very  few  mothers  continue 
to  suckle  for  so  long  a  time,  it  would  seem 
that  abscess  depends  very  commonly  upon 
protracted  lactation,  and  probably  the  con- 
stitutional exhaustion  excited  thereby. 

The  above  facts  teach  us  the  following 
lessons,  which,  if  fully  accepted  in  that 
light,  may  prove  of  great  importance,  and 
save  much  misery.  They  should  induce 
the  surgeon  to  anticipate  the  probable  re- 
sult concurrent  with  the  conditions  de- 
scribed, and  they  furnish  a  substantial  basis 
upon  which  to  propose  prophylactic  meas- 
ures in  order  to  avert  the  ill  consequences 
arising  from  them.  Thus  it  behooves  the 
medical  attendant  upon  a  primipara  to 
examine  carefully  the  condition  of  the 
nipples  ;  and  if  there  be  any  imperfection, 
to  employ  means  to  excite  their  develop- 
ment, or,  at  least,  to  prevent  the  gland- 
tissue  from  becoming  so  gorged  with  milk 
as  to  conduce  to  subsequent  mischief. 
Occasionally  diminishing  the  distension 
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by  removing  small  quantities  of  milk 
with  a  breast-pump  will  prevent  lac-tic 
congestion,  the  forerunner  of  inflamma- 
tion and  its  results.  Also,  it  often  hap- 
pens, when  the.  gland-tissue  is  much  con- 
gested, that  the  orifices  of  the  ducts  in 
the  nipple  are  more  than  usually  in- 
verted, and  that  relatively  with  a  more 
empty  state  of  the  whole  organ  the  nip- 
ple becomes  more  prominent.  The  open- 
ing of  one  or  more  of  the  ducts  is  some- 
times obstructed  by  an  accumulation  of 
epithelium,  which  is  indicated,  according 
to  Dr.  Ratzenbeck,  of  Prague,  by  a  very 
minute  white  projecting  translucent  vesi- 
cle. The  milk-congestion  of  that  lobe, 
the  duct  of  which  is  thus  blocked  up, 
may  be  relieved  by  the  withdrawal  of  the 
cause  producing  it. 

Semeiology  and  progress  of  inflammation. 
— The  earliest  deviation  from  a  healthy 
state  of  the  gland  is  usually  indicated  by 
more  or  less  induration,  which  involves 
one  or  more  of  its  lobes.  Slight  uneasi- 
ness in  the  act  of  lactation,  or  during  the 
movements  of  the  arm,  ofteu  leads  to  its 
discovery,  for  in  this  stage  (the  first)  the 
pain  is  not  acute.  Occasionally,  patients 
state  that  a  sensation  of  chilliness,  or  a 
shivering  fit,  preceded  the  discovery  of 
the  "lump,  knot,  or  coring  of  the  milk," 
as  it  is  commonly  called.  "In  this  stage, 
the  secreting  portion  of  the  affected  lobe 
is  simply  congested  with  milk,  and  espe- 
cially the  more  solid  portions  of  that 
secretion.  The  skin  over  the  induration 
is  not  affected,  and  gentle  manipulation 
of  the  part  is  tolerated  without  incon- 
venience. With  very  variable  rapidity, 
in  different  cases,  the  induration  in- 
creases ;  more  and  more  of  the  lobes  are 
affected,  until  at  last  the  whole  organ 
becomes  involved  in  the  disease.  This 
constitutes  lactic  congestion.  It  some- 
times takes  place  with  but  slight  incon- 
venience, caused  at  least  by  pain,  and 
without  exciting  much  constitutional  dis- 
turbance. In  other  cases,  .the  disease 
advances  rapidly ;  the  skin  becomes  red, 
swollen,  and  even  oedematous,  usually 
over  the  primary  induration  ;  great  suf- 
fering is  caused,  and  severe  constitutional 
excitement  aroused.  As  time  passes  on, 
the  length  of  which  cannot  be  fixed  with 
any  uniformity,  suppuration  takes  place, 
and  the  pus  collects  either  in  the  breast, 
behind  it,  or  upon  its  cutaneous  surface. 

Hence  the  division  of  mammary  ab- 
scesses into  three  classes  :  superficial  or 
super-mammary,  intra-glandular,  and  sub- 
mammary. Each  kind  is  characterized 
by  a  peculiar  train  of  symptoms,  and  very 
marked  local  indications,  which  we  must 
now  describe. 

The  superficial  abscess,  bounded  by  the 
cutaneous  surface  of  the  gland  behind 
and  the  integuments  in  front,  generally 


pursues  a  rapid  course,  and  is  not  attended 
with  very  severe  constitutional  disturb- 
ance. In  very  cachectic  women,  how- 
ever, the  action  is  not  limited  ;  but  it 
extends  along  the  connective  tissue 
around  the  whole  gland,  destroying  it, 
and  causing  diffused  suppuration,  and,  in 
rare  cases,  a  wide-spread  destruction  of 
the  skin.  But  in  those  superficial  collec- 
tions of  pus,  that  fluid  quickly  makes  its 
way  towards  the  integuments,  by  the 
natural  process  termed  ''pointing,"  and 
the  contents  of  the  abscess  escape.  The 
usual  local  and  constitutional  symptoms 
accompany  the  morbid  action,  which  it 
would  be  idle  to  describe  here.  (See 
Inflammation,  Vol.  I.) 

Intra-glandular  abscess,  the  result  of  in- 
flammation affecting  one  or  several  of  the 
component  masses  of  gland-tissue,  is  at- 
tended by  local  and  constitutional  symp- 
toms of  much  greater  severity  than  the 
varietur  last  described.  The  pus  collects 
within  the  fascia  of  the  organ.  The  local 
pain  is  often  agonizing  ;  the  rigid  texture 
of  the  gland-tissue,  yielding  slowly,  com- 
presses the  inflamed  structures,  and  the 
intense  throbbing,  burning  heat,  and 
heavy  weight  complained  of  produce  suf- 
ferings with  difficulty  mitigated.  The  in- 
teguments slowly  participate  in  the  mor- 
bid action,  and  the  whole  breast  sometimes 
becomes  double  the  normal  size  before 
either  redness  or  swelling  takes  place  on 
the  surface.  At  last,  however,  at  a  spot 
usually  over  the  site  of  the  primary  hard- 
ness and  most  painful  point,  the  integu- 
ments yield  slightly  to  pressure,  where 
there  may  be  also  slight  redness  and 
oedema.  From  this  the  superficial  inflam- 
mation extends,  and,  in  a  few  hours  after- 
wards, fluctuation  of  pus  is  felt.  The 
constitutional  symptoms  are  usually  se- 
vere. After  the  first  forty-eight  hours 
from  the  discovery  of  the  first  hard  spot, 
acute  pyrexia  is  frequently  developed, 
and  accompanied  sometimes  with  cerebral 
disturbance  and  excitement. 

Sub-mammary  abscess  is  characterized 
by  the  remarkable  appearance  of  the 
whole  organ.  The  breast  seems  to  rest 
upon,  or  to  be  pushed  forward  by,  some- 
thing developed  behind  it ;  and,  when 
slight  pressure  is  used  with  the  whole 
hand  in  a  direction  towards  the  thorax, 
the  part  feels  as  if  it  were  resting  upon 
an  air-cushion  or  something  elastic.  This 
disease  is  generally  slow  in  its  progress  ; 
the  local  pain  attending  its  development 
is  commonly  not  so  severe  as  in  that  last 
described,  the  redness  of  the  integuments 
covering  the  breast  is  very  slow  to  appear, 
and  the  nipple  is  often  remarkably  free 
from  all  disturbance.  Constitutional  re- 
action is  not  often  excited  until  a  some- 
what late  period  ;  scarcely  at  all  in  some 
patients,  until  the  fascia  or  the  integu- 
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ments,  or  perhaps  the  gland  itself,  be- 
come involved.  The  progress  of  the  pus 
through  the  integuments  is  slow,  and  very 
often  pointing  takes  place  at  several  spots 
around  the  periphery  of  the  gland  ;  or  the 
pus  makes  its  way  between  the  lobular 
masses  of  the  organ,  and  an  opening 
forms  near  the  areola  towards  its  sterno- 
clavicular border,  that  part  of  the  gland 
being  the  thinnest. 

[Sub-mammary  abscesses  may  also  oc- 
cur as  the  result  of  caries  of  a  rib  or  of 
the  breaking  down  of  tubercular  deposits 
in  the  pleura.  Such  abscesses  are  usually 
small,  well  defined,  painless,  and  hard. 
They  are  frequently  mistaken  for  solid 
tumors  of  the  deeper  parts  of  the  breast, 
but  can  be  easily  diagnosticated  by  the 
fixed  relations  which  they  maintain  with 
the  ribs  when  the  breasts  are  moved  over 
them.  The  exploring  needle  will  show 
their  true  nature.  Their  prognosis  is 
usually  bad,  as  the3r  happen  rarely  except 
in  patients  of  scrofulous  habit.] 

The  treatment  of  inflammation  mus£,be 
conducted  upon  general  principles ;  for 
those  which  are  applicable  in  like  condi- 
tions of  other  tissues  of  the  body  should 
be  the  guides  for  the  administration  of 
remedies  when  that  disease  affects  the 
breast.  However,  a  marked  peculiarity" 
of  the  organ  affected  arises  from  the  fact 
that  it  is  an  active  secreting  gland  in  a 
majority  of  the  cases  ;  and  the  disease  is 
often  developed  soon  after  child-birth, 
and  therefore  intimately  associated  with 
the  puerperal  state.-  In  these  circum- 
stances, then,  we  have  additional  elements 
which  require  attention. 

When  merely  a  part  of  the  gland  is  in- 
durated and  painful,  without  redness  of 
the  skin,  a  careful  examination  of  the 
nipple  should  be  made  with  the  view  to 
detect  any  obstruction  of  a  duct  or  irrita- 
tion about  the  orifice  of  one.  Should  the 
gland  become  much  congested,  mechani- 
cal means  must  be  employed  to  remove 
the  milk.  Suckling  need  not  be  aban- 
doned ;  but  care  must  be  taken  that  the 
gland-tissue  is  really  fairly  emptied  of  its 
secretion.  The  application  of  an  evapo- 
rating lotion,  or  of  one  containing  liquor 
plumbi,  made  warm  before  using  it,  fre- 
quently gives  relief.  The  arm  of  the  af- 
fected side  ought  not  to  be  .actively  used  ; 
and  a  bandage  should  be  adjusted  in  such 
a  manner  as  to  prevent  the  weight  of  the 
breast  dragging  upon  the  affected  part. 
If  the  patient  lie  in  bed,  the  breast  may 
be  supported  on  her  chest,  or  a  pillow 
may  be  arranged  between  the  arm  and  af- 
fected side,  upon  which  it  may  rest— a 
method  which,  in  some  cases,  is  more 
agreeable  than  a  bandage.  Careful  at- 
tention must  given  to  the  condition  of  the 
alimentary  canal,  and  a  gentle  aperient 
is  often  beneficial. 


As  soon  as  the  skin  becomes  red,  the 
local  application  of  warmth  and  moisture 
is  indicated.  This  principle  ma}'  be  car- 
ried out  in  many  ways,  the  details  of 
which  it  would  be  idle  to  relate  here.  The 
abstraction  of  blood,  by  means  of  leeches, 
may  be  useful  at  this  stage  ;  they  should 
be  made  to  bite  at  the  periphery  of  the 
breast,  nearest  to  the  site  of  the  inflam- 
mation, in  preference  to  the  part  where 
the  redness  exists.  The  quantity  of  blood 
j  drawn  must  be  regulated  by  the  state  of 
i  the  general  health  of  the  patient,  -which 
|  commonly  requires  supporting  rather  than 
I  depressing.  Nevertheless,  in  strong 
I  healthy  young  mothers,  where  the  diffi- 
culty arises  from  deformity  of  the  nipple, 
active  local  and  constitutional  measures 
are  quite  justifiable,  and  are  frequently 
attended  with  great  benefit.  At  the  bed- 
side, the  practitioner  has  in  fact,  first,  to 
establish  clearly  the  cause  of  the  inflam- 
mation ;  secondly,  to  consider  carefully 
the  constitutional  condition  of  the  patient; 
and  the  treatment  of  the  case  must  be 
regulated  by  the  indications  afforded. 
One  word  of  caution  in  reference  to  low- 
ering the  reparative  powei'S  of  the  patient. 
We  believe  that  the  practice  is  often  car- 
ried too  far,  and  that  much  greater  ad- 
vantage is  gained  by  giving  support  at 
the  time  inflammation  exists,  not  alone 
with  the  view  to  its  resolution,  but  pros- 
pectively upon  the  chance  of  suppuration 
taking  place.  Cases  of  acute  inflamma- 
tion of  the  breast  during  lactation,  have 
been  successfully  treated  by  covering  the 
whole  organ  with  collodion. 

Abscess ;  how  it  is  to  be  opened,  when,  and 
where. — The  question  is  often  asked,  Is  it 
advisable  to  open  the  abscess  artificially, 
I  or  to  leave  the  pus  to  escape  by  natural 
efforts  alone  ?  Should  the  pus  be  super- 
ficial, the  local  action  circumscribed, 
pointing  advancing  without  threatening 
destruction  of  much  skin,  and  the  consti- 
tutional disturbance  trivial,  the  contents 
of  the  abscess  may  be  allowed  to  escape 
by  the  processes  of  nature.  But  if  the 
skin  turns  purple  beyond  perhaps  an  inch, 
and  the  cuticle  peels  off  for  a  wider  ex- 
tent, the  introduction  of  a  lancet  at  the 
centre  of  the  purple  spot  becomes  neces- 
sary to  prevent  further  extension  of  the 
mischief  and  gangrene  of  a  large  area  of 
the  cutis.  The  opening  into  an  abscess  of 
this  kind  should  be  free  ;  a  mere  puncture 
will  not  suffice.  It  should  be  sufficiently 
large  to  allow  the  pus  to  escape  readily  ; 
pressure  to  hasten  its  exit  must  be  studi- 
ously avoided,  that  the  walls  of  the  ab- 
scess may  collapse  naturally ;  and  the 
breast  should  be  carefully  supported  with 
a  bandage. 

Abscess  confined  within  the  fascial 
envelope  of  the  breast  and  between  its 
component  masses   should  not  be  inter- 
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fered  with  too  soon,  unless  the  constitu- 
tional disturbance  excited  by  tbe  re- 
tained pus  in  its  efforts  to  make  its 
way  to  the  surface  be  uncommonly 
severe.  "When^  however,  the  skin  be- 
comes red  and  (edematous,  a  spot,  softer 
and  more  yielding  than  the  surrounding 
parts;  may  be  generally  detected.  Very 
commonly  this  is  discovered  over  the  site 
of  the  primary  hardness.  Now,  if  the 
local  pain  be  severe,  the  constitutional 
disturbance  excessive,  and  the  patient 
much  exhausted  by  the  tedious  progress 
of  the  complaint,  the  introduction  of  a 
bistoury  at  the  soft  spot  before  mentioned, 
affords  almost  instantaneous  relief  by 
diminishing  the  tension  of  the  intlamed 
tissues,  which  was  induced  by  the  pres- 
sure of  the  fluid. 

In  cases  of  sub-mammary  abscess  the 
pus  makes  its  way  to  the  surface  very 
slowly  ;  the  constitutional  symptoms  are 
not  generally  so  severe  as  in  the  last- 
described  variety  ;  and  it  is  in  most  cases 
desirable  to  seek  the  spot,  from  time  to 
time,  at  which  nature  is  effecting  an 
opening  for  the  escape  Of  the  pus.  This 
most  commonly  happens  somewhere 
around  the  periphery  of  the  gland  ;  rarely 
the  pus  burrows  through  it,  in  which  case 
pointing  takes  place  over  that  part  of  the 
breast  where  the  gland-tissue  is  thinnest, 
c.  #.,  in  the  quarter  between  the  nipple 
and  the  sterno-clavicular  articulation.  In 
order  that  the  pus  may  escape  most  freely, 
an  opening  at  the  lower  border  of  the 
gland  is  considered  preferable  to  one  in 
any  other  part ;  but  it  may  be  as  well  to 
state  that  in  this  kind  of  abscess  the  dis- 
ease is  seldom  cured  after  making  one 
opening  only.  These  are  the  cases  in 
which  numerous  apertures  are  often 
formed  ;  fistula?  and  sinuses,  traversing 
in  several  directions,  burrow  behind  the 
gland  and  between  its  compact  masses, 
producing  an  amount' of  suffering,  and 
depression  of  the  system  generally,  very 
difficult  to  obviate.  When  the-pus  points, 
ordinary  rules  suffice  to  guide  the  surgeon 
in  the  treatment  of  the  case. 

[Billroth  strongly  recommends  the 
antiseptic  incision  of  intra-glandular  ab- 
scess.    His  method  is  as  follows  : — 

A.fter  first  washing  the  breast  with  soap 
and  water  and  then  with  a  solution  of 
carbolic  acid,  an  incision  not  longer  than 
a  centimetre  is  made  in  the  radius  of  the 
mamma.  A  drainage  tube  held  ready  in 
the  hand  is  thrust  quickly  into  the  ab- 
scess and  fastened  there.  The  breast  is 
squeezed  softly  until  pus  flows  through 
the  tube.  The  mamma  is  then  drenched 
with  antiseptic  lotion,  and  the  whole 
breast  and  axilla  covered  with  Lister's 
gauze  and  salicylated  jute.  The  antisep- 
tic bandage  which  holds  the  dressing  in 
place  should  be  passed  around  the  whole 
thorax.      The    sound     breast    must     be 


thoroughly  covered  with  cotton,  and  cot- 
ton placed  thick  in  the  sound  axilla.  The 
bandage  should  be  renewed  in  a  variable 
period  of  time — in  twenty -four  hours  if  the 
abscess  is  large  and  sinuous,  in  from  three 
to  five  days  if  it  is  small  and  superficial. 
In  eight  or  ten  days  of  this  treatment  the 
abscess  will  completely  heal.] 

Other  methods  of  emptying  abscesses  are 
employed  by  surgeons.  Some  prefer  to 
remove  the  pus  by  means  of  a  trocar  and 
canula,  making  at  the  same  time  a  some- 
what valvular  puncture  ;  and  when  all 
the  pus  has  flowed,  the  sac  is  washed  out 
with  tepid  water.  The  canula  is  then 
removed,  and  the  whole  organ  strapped 
up  in  order  to  keep  the  walls  of  the  ab- 
scess in  contact.  This  method  is  reported 
as  successful  in  effecting  that  which  may 
be  termed  the  primary  cure  of  abscess. 
Others,  after  emptying  chronic  abscesses, 
inject  solutions  of  iodine  ;  and  a  vulcan- 
ized India-rubber  drainage-tube,  intro- 
duced into  the  cavity  of  the  abscess,  is 
said  to  hasten  cicatrization.  These 
methods  of  treatment  are  not,  however, 
generally  available  in  acute  abscesses, 
but  may  be  employed  in  those  of  slow 
formation  and  unconnected  with  lactation. 

Treatment  after  an  abscess  is  open. — For 
a  few  days  it  may  be  well,  in  some  cases, 
to  apply  warmth  and  moisture  to  the 
surface  of  the  breast  generally  ;  but  we 
have  not  found  any  advantage  to  be 
gained  by  encouraging  suppuration,  as 
the  long  continuance  of  poulticing  usually 
does.  On  the  contrary,  we  prefer  to 
cover  the  opening  lightly  with  a  small 
piece  of  wet  lint  or  cotton-wool,  over 
which  very  thin  gutta-percha  is  laid,  to 
prevent  rapid  evaporation,  immediately 
after  the  flow  of  pus  has  ceased  ;  and 
then  to  support  the  part  carefully  with  a 
suitable  bandage.  The  diet  of  the  patient 
should  be  nourishing,  not  too  stimulating, 
although  there  is  no  objection,  if  the  pa- 
tient be  low,  to  allow  some  mild  stimulant 
to  be  taken.  Under  similar  conditions, 
tonics  must  be  likewise  administered. 

Consecutive  abscesses  not  unfrequently 
occur.  This  circumstance  usually  hap- 
pens in  those  instances  of  general  con- 
gestion of  the  whole  organ  before  de- 
scribed. As  a  sequela  of  abscesses,  sinuses 
sometimes  remain  a  long  time,  being  very 
difficult  to  heal.  Stimulating  injections, 
strapping  up  the  breast  with  plaster,  and 
applying  a  bandage  methodically  (p.  682), 
and  as  a  last  resource,  cutting  them  open, 
are  means  towards  effecting  cicatrization. 

Milk  fistulas  will  not  usually  heal  until 
the  secretion  of  the  gland  is  arrested. 

Chronic  induration  of  the  gland-tissue 
may  affect  the  whole  of  the  gland,  or  only 
portions  of  it.  The  degree  of  hardness 
thus  produced  is  sometimes  sufficient  to 
excite  the  alarm  of  the  patient  and  the 
anxiety  of  the  surgeon.     A   minute  ex- 
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animation  of  the  gland-structure  thus  dis- 
eased shows  that  those  tissues  of  the 
organ  in  which  secretion  takes  place,  that 
is  to  say,  the  csecal  terminations  of  the 
ducts,  are  the  parts  principally  involved 
in  the  morbid  action.  During  the  inac- 
tive condition  of  the  breast,  when  its 
tissues  are  soft  and  yielding,  although 
somewhat  firm  to  the  touch,  the  cseeal 
terminations  of  the  ducts  are  scarcely 
recognizable  in  the  field  of  the  microscope. 
Here  and  there,  perhaps,  a  trace  of  them 
may  be  discovered  by  small  accumula- 
tions of  epithelium.  But  when  the  breast- 
tissue  is  indurated,  the  cascal  terminations 
of  the  ducts  are  gorged  with  epithelium, 
the  acini  become  perfectly  distinct,  and  a 
somewhat  excited  state  of  the  organ  seems 
to  be  the  cause  of  the  development. 

This  morbid  state  is  seen  in  breasts  of 
all  shapes  and  sizes  ;  the  large,  heavy, 
pendulous  variety  is  thus  affected  as  well 
as  the  small,  atrophied,  disc-shaped  organ. 
When  manipulating  the  first  variety,  the 
gland  seems  to  be  distinctly  circumscribed, 
and  it  feels  just  like  a  great  ball  undef'the 
integuments ;  in  the  last,  the  fingers  may 
be  insinuated  beneath  its  borders,  and 
the  whole  mass  feels  like  a  quoit  covered 
"with  skin.  When  a  single  mass  of  gland- 
tissue  is  affected,  or  perhaps  two  or  three- 
neighboring  masses  together,  or  in  differ- 
ent parts  of  the  same  organ,  the  indura- 
tions resemble  tumors  formed  by  a  new 
growth,  and  they  are  frequently  mistaken 
for  adenoceles  or  cancer.  The  induration 
is  most  distinctly  felt  when  it  is  pressed 
between  the  finger  and  thumb,  or  the 
breast  is  grasped  from  side  to  side  and 
raised  from  the  pectoral  muscle.  When 
pressed  flatly  against  the  chest,  it  is  im- 
perceptible as  a  hard  mass.  In  most  cases 
complaint  is  made  of  severe  pain,  and  in 
some  nervous  excitable  women  the  suffer- 
ing occasioned  is  described  as  agonizing. 
The  slightest  touch  is  scarcely  endurable, 
and  any  pressure  upon  the  induration 
produces  an  immediate  outcry  of  distress, 
of  which  the  countenance  of  the  patient 
is  also  an  index.  The  cheeks  are  often 
suffused  with  a  bright-red  blush  as  well 
as  the  throat  and  neck,  although  occa- 
sionally the  effect  of  the  sudden  pain  is  to 
produce  the  very  opposite  result,  when 
the  cheeks  become  pallid,  the  pulse  small, 
and  a  sensation  of  faintness,  nausea,  and 
even  syncope  may  occur.  But  the  pain 
is  not  confined  to  the  affected  breast.  Pa- 
tients complain  of  its  wide-spread  distri- 
bution, and  some  state  that  it  shoots  up 
the  neck,  others  behind  to  the  back  and 
especially  the  blade-bone,  and  often  down 
the  arm.  The  surgeon  too  will  discover 
that  the  slightest  pressure  over  the  inter- 
costal foramina,  whence  the  mammary 
gland  nerves  escape  from  the  chest,  either 
the  middle  or  anterior  branches,  induces 


acute  pain,  and  that  sometimes  even  a 
single  branch  is  alone  affected,  whilst  all 
the  rest  are  not.  And  it  may  be  observed 
that  the  filaments  of  the  painful  branch  are 
distributed  to  the  indurated  part  of  the 
breast.  The  pain  is  commonly  paroxysmal, 
lasting  various  periods  of  time,  and  recur- 
ring without  any  assignable  cause.  It  will 
sometimes  even  cease  to  be  felt  in  the 
breast  first  affected  and  pass  to  the  other  ; 
again  change ;  and  thus  alternate  from 
side  to  side.  There  is  not  a  trace  of  in- 
flammation in  the  integuments.  The 
breasts  of  unmarried  women  between 
twenty-five  and  forty  years  of  age  are 
most  commonly  affected  ;  and  of  the  mar- 
ried, sterile  women  are  much  more  subject 
to  this  affection  than  prolific.  General 
functional  disturbance  of  the  generative 
organs  usually  accompanies  this  state  of 
the  breast,  sometimes  indeed  precedes  it. 
The  opposite  derangements  —  amenor- 
rhea, menorrhagia,  dysmenorrhcea,  and 
commonly  profuse  leucorrhoea — are  the 
manifestations.  The  general  health  is 
also  much  disturbed,  the  rest  broken,  and 
the  nervous  system  highly  excited. 

[In  girls  of  scrofulous  habit, chronic  indu- 
rations may  form,  which  are  painless,  and 
prone  to  cheesy  degeneration.  They  will 
sometimes  last  for  years,  and  then  break 
down  into  abscess.  One  such  case,  a  girl 
of  twenty,  whose  neck  was  disfigured  by 
great  masses  of  swollen  glands,  had  mul- 
tiple indurations  in  the  left  breast.  After 
many  months,  they  suppurated  and  dis- 
charged a  cheesy  pus  —  chronic  sinuses 
resulted,  which  were  finally  cured  by  the 
insertion  of  setons.  Other  chronic  indu- 
rations are  with  great  difficulty  diagnosti- 
cated from  real  tumors.  They  will  appear 
with  little  or  no  apparent  cause,  persist 
for  months,  and  then  often  undergo  a  pro- 
cess of  absorption.  The  pathology  of  these 
cases  is  exceedingly  obscure.  Dr.  Brown- 
ell,  of  Utica,  Michigan,  called  for  my  coun- 
sel in  a  case  of  this  kind.  Mrs.  A.,  aged 
twenty-five  years,  the  mother  of  several 
children,  had  unusually  large  mammary 
glands.  While  climbing  a  fence  one  day, 
in  June,  1874,  she  hurt  her  right  breast. 
It  felt  sore  for  some  time  afterwards,  and 
became  abnormally  hard.  She  had  not 
nursed  a  child  for  three  years,  by  the  way, 
and  was  not  pregnant.  Three  months 
after  the  injury  Dr.  Brownell  found  the 
breast  one-third  larger  than  its  mate,  and 
hard  and  nodulated.  It  was  not  sore  nor 
painful,  but  she  suffered  shooting  pains  in 
the  corresponding  arm  and  shoulder.  I 
examined  it  a  few  days  afterwards  and 
found  numerous  tumors,  which  were 
plainly  perceptible  when  the  hand  pressed 
the  breast  on  to  the  thorax,  and  which 
were  scattered  through  the  whole  organ. 

The  axillary  glands  were  not  affected  ; 
the    other    breast,    very    much    smaller, 
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seemed  normal.  The  treatment  pursued 
was  the  daily  application  of  compound 
iodine  ointment,  and  thorough  and  con- 
stant compression.  A  sponge  large  enough 
to  cover  the  whole  hreast  was  compressed 
under  heavy  weights,  applied  dry  to  the 
hreast,  and  bandaged  tightly  in  place. 
The  application  of  water  and  the  conse- 
quent swelling  of  the  sponge  produced 
thorough  compression.  After  some  weeks 
one  nodule  suppurated.  In  no  other  one 
was  there  the  slightest  appearance  of  ac- 
tive inflammation  or  suppuration.  In 
Jan.,  1875,  adhesive  plaster  was  vised  in- 
stead of  sponge  as  the  compressing  agent. 
In  March  all  trace  of  induration  had  dis- 
appeared, the  breast  had  become  smaller 
than  the  left  one,  and  was  well.  I  will 
say,  before  closing  this  history,  that  the 
largest  of  these  tumors  must  have  been  an 
inch  in  diameter.] 

The  diagnostication  is  aided  by  the  his- 
tory of  the  case ;  i.  e.,  by  the  age  of  the 
patient,  her  social  condition,  constitu- 
tional health,  and  functional  derangement 
of  the  generative  organs.  Manipulation, 
methodically  employed,  also  assists  mate- 
rially. If  the  nervous  filaments  be  sought 
for  and  pressed  upon,  the  pain  induced  is 
almost  pathognomonic  of  the  disease. 
When  the  hand  is  passed  gently  over  the 
gland,  nothing  indicating  the  existence  of 
a  new  growth  is  felt,  which  always  hap- 
pens when  one  exists  ;  the  induration  is 
very  distinct  if  compressed  between  the 
fingers  and  thumb,  but  imperceptible  with 
the  hand  flatly  placed  upon  the  part. 

The  constitutional  treatment  consists  in 
the  employment  of  every  measure  calcu- 
lated to  improve  the  bodily  health  :  thus, 
mild  aperients,  alteratives,  various  kinds 
of  tonics,  the  mineral  acids,  iron,  quinine, 
and  in  some  cases  sedatives,  exert  a  very 
beneficial  influence.  As  a  topical  appli- 
cation, the  liquor  plumbi  diacetatis  dil., 
an  evaporating  lotion,  or  even  one  slightly 
stimulating,  may  be  employed.  When 
the  pain  has  not  been  severe,  we  have 
known  instances  in  which  the  induration 
was  dispelled  after  strapping  the  whole 
organ  with  plaster,  having  first  covered 
it  with  ceratum  hydrargyri  comp.,  or 
strapping  with  emplastrum  belladonna 
alone.  All  direct  local  pressure  should 
be  carefully  removed  ;  and  if  the  breast 
be  pendulous,  it  should  not  be  allowed  to 
hang  loosely  without  some  support. 

Effusions  of  blood  caused  by  contusions. — 
Injuries  of  this  kind  produce  swellings  of 
greater  or  less  magnitude  in  the  breast. 
If  the  blood  be  extravasated  within  the 
fascia  of  the  gland,  the  skin  does  not  al- 
ways show  ecchymosis.  But  the  history 
of  the  case  will  generally  aid  in  the  cor- 
rect diasrnostication  of  the  disease. 


Of  course  such  a  swelling  may  show 
itself  at  any  age  after  the  development  of 
the  organ,  and  in  whatever  state  it  may 
be  ;  therefore  some  difficulty  may  not  im- 
probably arise  in  distinguishing  between 
a  tumor  formed  by  extravasated  milk  and 
one  by  blood,  but  galactocele  is  not  often 
associated  with  violence  well  known  to 
have  been  inflicted,  whereas  the  blood- 
swelling  always  is.  The  first  is  painless 
usually ;  the  last  is  accompanied  with 
considerable  pain.  Inflammation  and 
suppuration  take  place  in  these  blood  tu- 
mors rarely  ;  they  generally  diminish 
slowly,  and  at  last  disperse.  -  A  slightly 
stimulating  lotion  applied  to  the  part 
hastens  absorption  of  the  blood. 

Ecchymoses  occasionally  appear  in  the 
integuments  over  the  breast  in  associa- 
tion with  amenorrhoea  ;  and  discharges 
from  the  nipple  of  a  blood  color  escape, 
under  similar  circumstances,  which  must 
be  carefully  kept  distinct  from  those  which 
occasionally  accompany  carcinoma  of  the 
gland. 

Hypercesthesia. — Under  the  term  more 
commonly  in  use,  "irritable  mamma,"  is 
understood  an  exalted  state  of  sensation 
in  the  skin  covering  the  breast,  as  well  as 
in  the  gland  itself. 

The  suffering  which  patients  undergo 
is  sometimes  most  intense.  The  very 
thought  of  a  person  touching  the  part 
adds  to  the  torture,  and  even  the  gentle 
contact  of  the  dress  can  be  scarcely  tole- 
rated. The  affected  breast  is  usually 
larger  than  when  in  a  healthy  state  ;  it 
is  firm,  conical,  projecting ;  the  skin  is 
generally  red,  from  its  bloodvessels  being 
congested  ;  the  nipple  is  prominent  and 
appears  swollen.  This  state  of  the 
breast  is  very  variable  from  day  to  day, 
the  pain  being  sometimes  confined  to  one 
gland  only,  at  other  times  occurring  in 
both,  and  occasionally  alternating  be- 
tween one  and  the  other.  It  will  also  sud- 
denly cease,  and  return  again  as  unexpect- 
edly and  without  any  assignable  cause. 
!N"or  is  the  pain  confined  to  the  breast ;  it 
extends  to  the  spine,  neck,  shoulders, 
arms,  and  hips.  Young  girls  are  more 
frequently  thus  affected  than  females 
above  the  age  of  twenty-five.  Generally 
this  affection  is  associated  with  an  utterly 
disordered  state  of  every  function,  a  ner- 
vous excitable  temperament,  and  espe- 
cially derangement  of  the  catamenial  dis- 
charge, dysmenorrhoeal,  amenorrhoeal,  or 
the  contrary.  This  condition  is  doubtless 
excited  by  sympathy  with  the  pelvic  gen- 
erative organs,  and  may  probably  be  ex- 
cited by  indulgence  in  depraved  habits. 
Its  treatment  consists  in  enforcing  strict- 
ly hygienic  measures — all  the  excretions 
must  be  restored  to  a  normal  state,  from 
which  they  generally  widely  depart — and 
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the  application  of  some  soothing  lotion  at 
the  moment  of  the  more  acute  paroxysms 
of  pain. 


Functional  Disorders. 

Abnormal  secretion  of  milk.  —  This  anom- 
aly relates  to  the  age  of  the  woman,  and 
to  a  condition  unassociated  with  preg- 
nancy. 

Cases  are  recorded  in  which  the  breasts 
of  old  women  have  secreted  milk  ;'  others 
in  which  the  secretion  was  formed  at  a 
very  early  age2  (eight  years) ;  and  of  some 
women,  reputed  virgins,  whose  breasts 
secreted  a  troublesome  amount  of  milk.3 

Agalactia,  or  want  of  lactic  secretion, 
depends  upon  an  organic  imperfection  of 
the  gland,  as  already  stated  (p.  673),  and 
occasionally  upon  constitutional  causes. 
This  secretion  may  be  excited  by  the  ap- 
plication of  the  leaves  of  the  castor-oil 
plant  to  the  breast,4  as  well  as  by  warmth 
and  moisture,  and  the  stimulus  of  tli^act 
of  sucking. 

Galactorrhea. — This  term  expresses  an 
excessive  secretion  of  milk,  which  is  con- 
stantly flowing  away ;  as  well  as  the  con- 
tinuance of  the  secretion  after  weaning, 
either  at  the  conclusion  of  a  proper  period 
or  as  the  result  of  a  sudden  removal  of 
the  suckling. 

These  conditions  usually  affect  delicate 
females,  and  are  associated  with  some  de- 
rangement of  the  catamenial  function. 
Measures  to  improve  the  general  health 
must  be  enforced,  and  such  medicines  as 
give  tone  and  power  to  the  system  should 
be  administered.  An  application  of  the 
extract  of  belladonna  over  the  breast,  or 
even  strapping  it  with  adhesive  plaster, 
will  in  some  cases  be  useful.  We  have 
seen  the  preparations  of  iodine  and  of 
iron,  given  separately  or  in  combination, 
exert  a  beneficial  effect  in  these  cases. 
Dr.  Laycock  recommends  hemlock,  used 
as  a  poultice,  and  given  internally  with 
opium  in  pills. 

1  Abridgment  of  Phil.  Trans.,  vol.  iii.,  p. 
80  ;  Diemerbroek,  Anat.  corp.  Human.  ;  Ri- 
beri,  Raccolta  delle  Opere  Minori,  2  vols., 
8vo.,  Turin,  1851  ;  Livingstone,  Missionary 
Travels,  etc  ,  in  South  Africa,  p.  126. 

2  Baudelocque,  Art  d'Accouchement,  torn, 
i.,  p.  188. 

8  Riberi,  op.  cit.  ;  Heister,  Obs.  cclxxiii., 
p.  325  ;  John  Dix,  in  Med.  Times  and  Gaz., 
p.  89,  Jan.,  1856  ;  Braitbwaite,  Retrospect, 
vol.  xviii.,  p.  376  ;  Gases  in  London  Journal 
of  Medicine,  vol.  i.,  p.  85. 

*  The  Lancet,  Sept.,  1850  ;  Edinb.  Monthly 
Journ.  of  Med.  Science,  Oct.,  1850  ;  London 
Journ.  of  Med.,  vol.  ii.,  p.  951. 


Congestion  with  milk. — The  gland  some- 
times becomes  excessively  congested  with 
its  own  secretion.  This  seems  to  depend 
on  the  more  solid  constituents  of  the  milk 
being  formed  without  the  serous.  For 
the  more  fluid  portion  appears  to  be  an 
important  agent,  not  only  in  diluting  the 
nutritious  element,  but  in  favoring  its 
ready  escape. 

It  is  probable  that  the  sensation  expe- 
rienced soon  after  the  infant  is  placed  to 
the  breast,  called  u  the  draught,"  is  pro- 
duced by  more  blood  bein^  distributed  to 
the  gland,  and  a  rapid  development  of 
serum  taking  place.  In  cases  of  the  kind 
under  consideration  the  breast  assumes 
enormous  proportions.  It  becomes  of 
stony  hardness.  The  skin  is  stretched, 
not  much  changed  in  color  at  first ;  the 
nipple  seems  to  be  drawn  in,  but  is  rather 
imbedded  in  the  skin,  which  is  raised  up 
around  it,  and  flattened  ;  the  local  pain  is 
not  severe  ;  and  although  the  mind  is 
much  disturbed  by  apprehensions  regard- 
ing the  nature  of  the  disease  and  its  ulti- 
mate results,  the  constitutional  effects  are 
not  nearly  so  severe  as,  a  priori,  might  be 
expected.  The  progress  of  the  disease  is 
excessively  slow.  Generally  it  terminates 
in   inflammation  and   abscess.     We  may 

i  here  observe  that  the  morbid  affection  is 
usually  confined  to  one  breast,  and  that 

j  the  function  of  the  other  one  is  performed 
in  the  most  healthy  manner.  Also,  that 
we  have  seen  cases  in  which  the  gland, 
after  regaining  a  healthy  condition,  was 
competent  to  the  performance  of  its  func- 
tion at  a  subsequent  parturition.  The 
disease  'for  which  this  one  is  most  likely 
to  be  mistaken  is  carcinoma.  But  that 
disease  is  so  excessively  rarely  developed 
during  suckling,  that  the  bare  suspicion 
of  it  may  be  at  once  banished  ;  especially 
if  "undoubted  evidence  can  be  obtained 
that  there  was  no  tumor  in  the  breast  be- 
fore the  birth  of  the  child.  The  plain  fact 
that  the  morbid  state  of  the  gland  is  im- 
mediately associated  with  the  activity  of 
the  organ  is,  when  accepted  as  negative 
evidence,  almost  pathognomonic  of  the 
nature  of  the  diseased  action.  The  treat- 
ment consists  in  strapping  the  whole 
breast  with  adhesive  plaster,  in  the  ap- 
plication of  an  ointment  of  iodide  of  po- 
tassium, iodide  of  lead,  or  the  tincture  of 
iodine,  and  in  improving  the  general 
health. 


Special  Diseases.    Division  II. 

New  Growths,  forming  Tumors,  the  Ele- 
ments OF  WHICH  MORE  OR  LESS  RESEMBLE 
THOSE  COMPOSING  THE  GLAND. 

Adenoma. — This  term   is   employed  to 
indicate  a  kind  of  new  growth,  the  tissues 


ADENOMA. 


693 


of  which  closely  resemble  those  of  the 
breast-gland  itself.  It  is  synonymous 
with  the  following  designations  :  "  Chro- 
nic mammary  tumor,"  Sir  A.  Cooper; 
"Pancreatic  sarcoma,"  Abernethy ; 
"Tumeur  adeno'ide,"  Velpeau ;  "Corps 
fibreux,"  Cruveilhier ;  "Hypertrophic 
partielle,"  Lebert ;  "Mammary  glandu- 
lar tumor,"  Paget  ;  "  Hydatid  disease  of 
the  breast,"  Sir  A.  Cooper;  "Carcinoma 
hydatides,"  Sir  C.  Bell;  "  Sero-cystic 
sarcoma,"  Sir  B.  Brodie ;  "  Cysto-sar- 
coma,"  Muller ;  "Tuberous  cystic  tu- 
mor," Ccesar  Hawkins;  "Proliferous 
cysts,"  Paget.  Such  a  variety  of  names 
is  sufficient  to  indicate  the  extreme  di- 
versity of  outward  form  seen  in  these 
growths.  Following  their  structural  ar- 
rangements, we  may  make  such  a  natural 
division  of  them  as  to  include  in  three 
principal  groups  all  the  varieties  met 
with  in  practice. 

The  accompanying  '  woodcut  demon- 
strates the  relation  of  such  growths  with 
the  mammary  gland. 

Fi<r.  924. 


Adenoma  of  mammary  glajid  ;  the  breast  and  the 
new  growth  dissected  to  show  their  relations  to  one 
another.  Removed  from  a  single  woman,  jet.  26.  Six 
years'  growth.  Guy's  Hospital  Museum,  2292s.  a. 
Site  of  nipple.  6.  Breast  gland,  c.  Suspensory  bands 
between  skin  and  growth,  d.  New  growth  -sur- 
rounded by  its  fibrous  envelope,  e.  Several  small 
cysts  with  mucous  contents. 

In  the  first  group  the  growths  are  com- 
pact, dense,  firm,  fibrous,  lobulated,  and 
invested  by  their  own  fibrous  capsule. 
The  varieties  in  this  group  consist  of  new 
growths,  in  which  the  observer  may  de- 
tect ducts,  sinuses,  and  even  the  secretion 
peculiar  to  this  gland  ;  of  others,  very 
succulent,  in  which  ducts  are  traceable  in 
progress  of  development ;  and  of  those 
not  succulent,  very  fibrous,  crisp,  dense, 
minutely  lobulated,  and  possessing  the 
csecal  terminations  of  the  ducts  only. 
The  surface  of  a  section  of  the  tumors  in 
this  group  shows  a  very  variable  arrange- 
ment of  the  elementary  structures.  In 
some  it  is   quite   smooth,   divided    into 


larger  or  smaller  lobes,  and  compactly 
united  together  by  connective  tissue  ;  in 
others  it  is  broken  up  by  fissures  running 
in  all  directions  and  without  any  definite 
order ;  whilst  in  others,  the  surface  is  as 
irregular  as  it  is  possible  to  conceive,  and 
appears  as  if  the  minute  lobules  would 
drop  off  from  the  general  mass. 

In  the  second  group  are  cystoid1  forma- 
tions having  growths  within  them  which 
appear  to  spring  from  their  walls,  are 
floating  and  pedunculated,  or  sessile,  and 
have  very  little  connective  tissue  between 
them.  These  intra-capsular  growths  are 
often  bathed  in  fiuid.  Variety  appears 
in  this  group  by  the  tumors  being  com- 
posed of  large  lobed,  pedunculated  masses, 
not  connected  together,  although  each 
lobe  consists  of  lobules  containing  acini 
and  the  eseeal  terminations  of  the  ducts, 
together  with  connective  tissue.  In  other 
specimens  the  small  lobulated  masses  are 
attached  to  membranous  septa  from  which 
they  are  pendent ;  and  in  others  sessile 
masses  are  dispersed  upon  the  wall  of  a 
large  membranous  capsule  which  contains 
the  characteristic  serum.  This  fiuid  is 
usually  of  a  pale  yellow  tint,  tenacious, 
adheres  to  the  fingers,  and  draws  out  in 
threads.  Any  deviation  from  this  color 
is  due  to  the  admixture  of  coloring  matter 
from  the  blood. 

In  the  third  group  we  arrange  those  C3^s- 
toid  formations  referable  to  the  dilatation 
of  the  ducts  or  sinuses,  and  connected 
with  them,  which  contain  growths  appa- 
rently springing  from  their  walls  and 
composed  of  tissues  resembling  those  of 
the  gland.  Sir  B.  Brodie  first  described 
them,  and  they  are  very  rare  (Lectures  on 
Pathology  and  Surgery,  Lect.  vii.j.  A 
drawing  of  a  very  remarkable  specimen  of 
this  disease  is  published  by  Dr.  H.  Mec- 
kel in  the  Illustrirte  Med.  Zeitung,  1852,  b. 
i.     It  is  the  finest  one  delineated. 

Adenoceles  usually  commence  as  a  hard 

1  These  so-called  cysts  resemble  much 
rather  the  arrangement  of  the  capsular  liga- 
ments of  joints  attached  around  the  articular 
ends  of  the  long  bones  than  genuine  cysts. 
It  would  be  much  more  easy  to  comprehend 
the  nature  of  both  true  cysts  and  of  these 
envelopes  of  the  new  growths,  if  the  word 
"cyst"  was  exclusively  restricted  to  a  cir-  • 
cumscribed  cell  or  cavity  bounded  on  all  sides 
by  a  continuous  membrane.  In  these  adenoid 
growths,  for  the  most  part,  it  is  the  envelope 
or  capsule  of  the  new  growth  detached  from 
its  surface  by  the  accumulation  of  fluid  sim- 
ply, which  constitutes  the  so-called  cyst.  As 
this  fluid  is  either  absorbed  or  not  secreted, 
the  growth  seems  to  encroach  upon,  or  fill  up 
and  obliterate  the  cyst  ;  but  without  the 
growth  increasing,  if  the  fluid  disappears, 
the  capsule  becomes  compressed  upon  the  sur- 
face of  the  new  growth,  and  is  more  or  less 
adherent  to  it. 
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nodule  upon  the  cutaneous  surface  of  the 
breast,  iu  its  substance,  at  its  border, 
or  behind  it.  In  some  instances  their 
mobility  and  isolation  from  the  organ  are 
aids  towards  diagnostication  :  but  when 
they  are  imbedded  in  the  gland,  or  de- 
veloped behind  it,  these  features  are  not 
recognizable.  When  the  new  growth  has 
reached  a  considerable  size,  the  true 
breast  is  frequently  atrophied.  Rarely 
both  the  right  and  left  breast  have  tumors 
developed  in  them,  and  it  is  uncommon 
to  meet  with  two  or  more  in  the  same 


organ.  We  have  been  unable  to  prove  that 
one  breast  is  more  liable  to  this  affection 
than  the  other.  A  patient  was,  however, 
under  my  observation,  in  whose  breasts 
numerous  tumors  were  developed,  vary- 
ing in  size  from  half  an  inch  in  diameter 
to  two  or  three  inches.  The  rapidity  of 
their  growth  varies  greatly  in  different 
patients.  Those  possessing  a  cystoid 
character  increase  more  rapidly,  as  a 
rule,  than  the  dense,  compact,  fibrous 
structures.  In  several  museums  enor- 
mous masses  of  all  kinds  are  preserved, 


Fig.  925. 


The  woodcut  represents  a  fine  example  of  the  combination  of  the  solid  and  cystiform  growths  developed  in 
the  breast  of  a  middle-aged  woman.  The  whole  tumor  was  very  large,  and  was  removed  by  Mr.  Aston  Key. 
The  wasted  mammary  gland  overlies  the  growth  on  its  left,  and  the  nipple  and  ducts  are  indicated  by  the  let- 
ters a,  b.  At  the  right  of  the  tumor  the  integuments  had  ulcerated,  and  the  letter  c  points  to  the  growth  pro- 
jecting slightly  through  the  hole  in  them.  The  drawing  and  preparation  are  in  the  museum  at  Guy's  Hospi- 
tal—No.  40275 ;  2294.  .        . 


which  weigh  many  pounds.  The  integu- 
ments usually  accommodate  themselves  to 
the  stretching  to  which  they  are  sub- 
jected without  ulceration  taking  place, 
although  in  some  few  instances  we  have 
seen  them  become  gradually  thinner  and 
thinner  over  a  single  cyst,  and  ulcerate. 
This  allows  the  escape  of  the  serum,  after 
which  a  hole  continues  in  the  skin,  the 
features  of  which  are  distinctive  of  the 
disease  beneath.  The  edges  of  the  ulcer 
are  thin  and  lie  flat  upon  the  intra-capsu- 
lar  growths,  neither  inverted  nor  everted  ; 
they  are  not  even  adherent  to  it,  but  can 
be  raised  from  it  with  facility.  In  one 
instance,  and  where  the  tumor  was  not 
large,  the  integuments  sloughed,  after 
which  the  whole  mass  projected  through 
the  opening  in  the  skin  and  formed  a  red 
fungating  growth,  which  assumed  the 
aspect  of  cancer.  As  a  rule,  the  more 
dense  and  fibrous  kinds  grow  slowly.  I 
lately  removed  one  of  twenty-five  years' 


growth  which  was  only  about  four  inches 
in  diameter.  When  in  the  gland  of  a 
young  girl,  their  rate  of  progress  seems 
commonly  to  be  from  about  half  an  inch 
to  one  inch  in  twelve  months.  Such,  at 
least,  is  the  nearest  estimate  I  can  form, 
after  watching  them  in  patients  who 
would  not  submit  to  their  removal.  Hav- 
ing attained  a  moderate  size,  their  growth 
sometimes  ceases.  Those  tumors  asso- 
ciated with  cysts  always  grow  the  fastest. 
One  notable  exception  to  this  we  have  ob- 
served. It  occurred  in  a  maiden,  twenty- 
three  years  old,  from  whom  Mr.  Nathaniel 
Ward  removed  a  tumor  of  two  pounds 
weight,  which  had  grown  in  about  eight 
weeks,  according  to  the  statement  of  the 
patient.  It  was  chiefly  composed  of  suc- 
culent fibre-tissue  and  the  epithelium  of 
the  mammary  gland-ducts  and  cpeci. 

Sudden  and  rapid  increase  in  size  occa- 
sionally happens  in  these  cases,  accom- 
panied with  more  or  less  redness  and 
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vascular  congestion  of  the  cutaneous  cov- 
ering. This  change  is  due  to  two  causes 
operating  upon  the  tissues  of  the  new 
growth.  One  is  inflammation,  passing 
on  to  destruction  or  necrosis  of  its  central 
portions  ;  the  other  depends  upon  intra- 
capsular hemorrhage.  A  case  of  this 
kind  is  reported  by  Mr.  Bryant.1  In 
another  case,2  under  the  care  of  Mr. 
Kellock  and  the  writer,  a  sudden  enlarge- 
ment of  the  tumor  was  observed  a  few 
days  before  parturition.  The  growth 
was  of  several  years'  development;  and 
when  removed'a  large  cyst  was  found  in 
it,  containing  a  mixture  of  milk  and 
serum. 

Growths  of  the  firm,  fibrous  kind  are 
frequently  developed  behind  the  true 
gland,  which  is  atrophied.  The  accom- 
panying woodcut  displays  the  arrange- 
ment of  the  tumor  thus  disposed.     It  was 


formed  behind  the  wasted  breast  of  a 
single  woman,  forty-three  years  old,  and 
had  been  observed  about  three  months. 
The  removal  of  this  tumor  was  effected 
fifteen  years  since,  and  the  patient  is  at 
this  time  quite  well. 

These  tumors  are  developed  at  any  age, 
about  puberty  or  subsequently.  Some- 
times they  form  simultaneously  with  the 
development  of  the  gland,  rarely  with  the 
changes  taking  place  during  pregnancy, 
but  most  frequently  at  the  stage  of  passive 
maturity  of  the  breast.  Thus,  of  any 
large  number  of  cases,  the  third  decade  of 
life,  which  includes  the  ages  between 
twenty  and  thirty  years,  offers  the  ma- 
jority of  examples.  But  care  must  be 
taken  to  note  the  age  of  each  individual 
at  which  the  tumor  was  first  observed, 
and  not  that  at  the  moment  of  examina- 
tion.    The  writer  found  the  proportions 


Fie.  926. 


A  section  of  the  tumor  is  represented,  enclosed  in  a  well-marked  envelope.  Overlying  it,  and  also  on  its 
left  side,  is  the  atrophied  breast,  and  at  the  top  the  nipple  is  seen,  with  two  bristles  projecting  from  the 
mouths  of  the  ducts.  A  colored  drawing  and  the  preparation  are  now  in  the  museum  at  Guy's"  Hospital. 
Drawing  4045  ;  preparation  229960. 


to  be  as  follows,  in  125  cases,  from  birth 
to  fifty  years  old.  During  the  first  ten 
years  there  was  not  a  case  ;'  from  ten 
years  to  thirty,  90  cases  ;  from  thirty  to 
fifty,  35.  In  a  very  large  majority  of 
cases,  the  women  were  single  when  the 
tumor  was  first  noticed  ;  and  when  mar- 
ried women  were  the  sufferers,  the  major- 
ity had  been  prolific.  The  patients  were 
generally  remarkably  healthy.  Very 
little    inconvenience    is    caused    by    the 

1  Trans.  Path.  Soc,  vol.  xii.,  p.  222. 

2  Ibid.,  vol.  ix.,  p.  386. 


growth  in  its  early  stage ;  indeed,  very 
often  the  patient  is  only  made  aware  of 
its  existence  by  accidentally  touching  it. 
In  a  very  few  cases  the  discovery  of  the 
"lump"  was  preceded  by  a  contusion. 
Just  before  the  catamenial  period  a  little 
pain  may  be  felt ;  but  that,  perhaps,  does 
not  exceed  the  usual  irritability  of  the 
organ  prior  to  its  recurrence.  Even  when 
of  great  magnitude  and  their  bulk  intol- 
erable, the  freedom  from  pain  is  remark- 
able. It  is  right,  however,  to  state  that 
in  a  few  cases  we  have  known  the  patient 
to  complain  of  severe  pain  ;  and  that',  in 


696 


DISEASES    OF    THE    BREAST. 


one  instance,  with  this  accompaniment,  a 
filament  of  a  nerve  was  traced  into  the 
new  growth.  The  general  health  of  the 
sufferer  is  unaffected  in  the  first  instance  ; 
hut  at  last  the  hulk  of  the  growth,  and 
the  mental  anguish  induced  by  anticipa- 
tion of  its  results  or  necessity  for  an  ope- 
ration, prey  upon  the  constitutional  vigor 
of  the  patient,  and  it  becomes  impaired, 
whilst,  at  the  same  time,  the  facial  aspect 
is  indicative  of  depression  and  anxiety. 

[The  tumors  classed  together  by  Mr. 
Birkett,  under  the  term  "adenoma,"  are 
divided  by  more  recent  pathologists  into 
several  groups.  The  true  adenoma  is  ex- 
ceedingly rare,  and  consists  of  glandular 
structure  closely  resembling  that  of  the 
normal  breast.  The  more  systematic  ar- 
rangement of  the  epithelium  in  acini 
lined  with  an  unbroken  membrana  pro- 
pria distinguishes  the  adenoma  from  can- 
cel*, in  which  the  epithelium  penetrates 
the  acinous  wall  and  invades  the  sur- 
rounding structures.  Cystic  adenomata 
are  characterized  by  the  growth  o,£  epi- 
thelium in  acini  with  subsequent  liquefac- 
tion of  the  cells  and  the  formation  of 
cavities  lined  with  epithelium.  The  con- 
nective tissue  in  this  kind  of  tumor  is  not 
given  to  sarcomatous  degeneration.  In 
the  cystic  sarcomata,  the  connective- 
tissue  proliferation  is  the  essential  ele- 
ment in  the  formation  of  the  tumor,  and 
the  epithelial  growth  is  but  secondary 
and  the  result  of  irritation.  The  cavities 
consist  for  the  most  part  of  dilated  ducts 
and  acini,  which  have  been  drawn  out  of 
shape  by  the  enormous  growth  of  their 
connective-tissue  envelopes.  The  pathol- 
ogy of  these  tumors  is,  however,  not  well 
understood,  and  all  the  various  groups 
demand  new  and  thorough  investigation.] 

Of  recurrence  and  alteration  of  these 
groivths  after  removal. — The  growths 
classed  together  in  the  first  group  very 
rarely  reappear  after  excision.  We  have 
never  seen  a  recurrence  in  a  patient  in 
whom  the  tumor  was  developed  before 
thirty  years  of  age.  But  in  older  women, 
and  especially  when  the  tumor  resembles 
those  constituting  the  second  group,  re- 
currence is  not  infrequent,  particularly  if 
the  entire  mammary  gland  has  not  been 
carefully  removed  with  the  tumor.  The 
truth  is,  that  the  more  closely  the  tissues 
of  these  growths  resemble  the  elements  of 
the  fibro-plastic  formations,  the  greater 
will  be  the  probability  of  their  reappear- 
ance locally,  and,  we  may  also  add,  in 
one  or  other  of  the  internal  organs.  An 
.  interesting  feature  of  those  cases  in  which 
the  mammary  growth  has  been  repeated, 
consists  in  the  varieties  of  the  first  and 
second  groups  alternating  with  each  other. 
For  example,  the  first  growth  may  be 
solid,  firm,  fibrous,  and  its  section  re- 
sembling the  cut  surface  of  the  mammary 


gland  ;  but  the  second  tumor  shall  have 
the  cystoid  formation ;  whilst  a  third 
may  assume  all  the  characteristics  of  the 
first.  And  often,  in  different  portions  of 
the  same  tumor,  these  growths  are  found 
associated  together,  invested  hy  a  com- 
mon envelope.  Do  we  not  in  these  loosely 
constructed  growths  recognize  the  pro- 
priety of  applying  the  term  "  capsule"  to 
the  fibrous  membrane  surrounding  the 
adenoid  growth,  rather  than  adhering  to 
the  word  "cyst,"  which  carries  one  away 
from  the  relations  really  subsisting  be- 
tween the  capsule  and  the  new  growth 
within  it  ?' 

Diagnosis. — The  age  of  the  patient  and 
her  healthy  aspect;  the  shape  of  the  breast, 
the  locality  of  the  growth,  in  many  in- 
stances, its  firmness,  mobility, and  freedom 
from  pain,  except  perhaps  after  pressure, 
— are  the  chief  points  from  which  aid  is 
derived  in  correctly  diagnosticating  the 
fibrous  compact  varieties  of  adenocele, 
developed  in  the  breast  of  maidens  be- 
fore thirty  years  of  age.  After  this  period, 
the  cystoid  varieties  most  commonly  pre- 
vail. These  tumors  are  characterized  by 
their  nodulated  and  lobulated  surface,  in 
which  irregularity  of  course  the  integu- 
ments participate,  so  that  the  uniform 
roundness  of  the  surface  of  the  breast  is 
marred.  The  elevations  and  depressions 
correspond  with  the  collections  of  fluid 
and  masses  of  solid  new  growth.  Often 
when  the  finger  is  pressed  over  the  most 
prominent,  the  fluid  can  he  displaced, 
and  the  indented  surface  of  the  intra-eap- 
sular  growth  detected  by  sight  as  well  as 
by  touch.  A  combination  of  these  cap- 
sules with  their  solid  contents,  in  larger 
or  smaller  masses,  together  with  perfectly 
solid  growths,  can  be  diagnosticated  by 
manipulation.  In  some  cases  the  hold 
relief  of  the  tumor  upon  the  thorax,  and 
its  striking  projection  against  the  integu- 
ments, as  if  it  were  ready  to  burst  through 
them,  is  highly  characteristic,  especially 
in  marking  the  important  distinction  be- 
tween an  independent  new  growth  devel- 
oped in  the  organ  and  those  new  forma- 
tions which,  infiltrating  the  tissues  of  the 
gland,  do  not  essentially  interfere  with  its 
normal  outline. 

The  prognosis  of  this  tumor  is  for  the 
most  part  favorable.  When  the  growth 
belongs  to  the  first  group  it  is  always  so. 
But  when  the  fibro-plastic  elementary  tie- 
sues  appear,  the  surgeon  must  bear  in 
mind  the  statements  before,  made,  and 
j  pronounce  with  caution. 

The  treatment  consists  in  removing  the 
tumor  by  excision.     We  have  never  seen 

1  Brevity  being  compulsory,  the  reader  is 
referred  to  a  paper  on  adenocele  in  Guy's 
Hospital  Reports,  1855,  in  which  a  large  num- 
ber of  cases  is  reported  hy  the  writer. 
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the  slightest  advantage  gained  by  local 
applications,  nor  are  we  disposed  to  ad- 
mit that  a  genuine  new  growth  of  the 
nature  before  described  is  ever  absorbed. 
Isolated  and  circumscribed  lobules  of  the 
true  gland,  which  from  their  hardness 
and  mobility  closely  resemble  these  new 
growths,  certainly  disappear  when  the 
healthy  condition  of  the  gland  is  restored  ; 
but  is  a  genuine  new  growth  ever  ab- 
sorbed ?     We  believe  not. 

On  small  tumors  the  operation  is  very 
simple.  The  integument  should  be 
stretched  over  the  growth  tightly,  and 
the  point  of  the  scalpel  inserted  sufficient- 
ly deep  to  penetrate  its  anterior  surface 
to  the  depth  of  about  a  quarter  of  an 
inch.  The  capsule  is  thus  cut  by  draw- 
ing the  edge  of  the  scalpel  through  it. 
Its  handle  is  next  made  use  of  to  detach 
the  connections  between  the  capsule  and 
the  growth,  and  where  the  fibrous  tissue 
enters  between  its  component  lobes  the 
blade  is  used.  After  this  manner  it  is 
easily  enucleated,  without  cutting  the 
breast-gland  itself.  When  the  adenocele 
is  covered  anteriorly  by  the  gland-tissue, 
the  operator  must  make  an  incision 
through  that  structure,  and  open  the  cap- 
sule as  before  described.  The  edges  of 
the  wound  are  to  be  kept  in  close  appo- 
sition with  plaster.  This  proceeding 
should  be  adopted  in  the  majority  of  pa- 
tients under  thirty  years  of  age.  As  a 
rule,  however  large  the  growth,  the 
gland  should  be  sought  out  and  pre- 
served, if  practicable,  in  young  child- 
bearing  women.1  After  thirty-five,  un- 
less in  exceptional  cases,  we  deem  it  pre- 
ferable to  remove  the  entire  breast  with 
the  growth. 

Duct-cysts. — Perfectly  closed  cysts,  and 
others  so  called,  but  having  an  opening 
communicating  with  a  duct,  which  in 
some  instances  is  so  large  that  the  swell- 
ing assumes  rather  the  character  of  a 
dilatation  or  bulging  of  the  walls  of  the 
tube,  are  frequently  met  with  in  the 
breast.  Their  contents  more  or  less 
closely  resemble  the  mucoid  secretion 
found  in  dilated  ducts.  Hence  their  as- 
sumed origin  and  the  term  by  which  they 
are  designated,  duct-cysts,  retention-cysts; 
or,  from  the  nature  of  their  contents,  mu- 
cous cysts. 

The  wall  of  the  cyst  is  usually  thin, 

1  The  reader  is  referred  to  Mr.  Stanley's 
case,  preparation  No.  208,  in  the  Pathological 
Museum  at  the  Royal  College  of  Surgeons  ; 
the  report  of  the  case  in  Guy's  Hospital  Re- 
ports, 1841,  p.  203  ;  and  its  subsequent  his- 
tory in  the  volume  for  1855,  p.  144,  case  v. 
Also  another  case,  with  a  milk  cyst,  p.  139, 
case  i.,  in  the  same  book.  This  last-mentioned 
patient  is  now  well. 
vol,,  in.— 45 


firmly  united  to  the  surrounding  parts, 
and  consists  of  fibre-tissue.  Its  interior 
is  smooth,  and  covered  with  squamous 
epithelium.  The  contents  are  either  a 
thick  tenacious  mucus,  of  a  dull  green, 
yellowish,  or  brownish  tint,  and  slimy, 
greasy  consistence,  which  renders  water 
turbid,  but  does  not  readily  mix  with  it ; 
or,  if  the  cyst  be  large,  the  fluid  is  more 
serous,  with  an  admixture  of  blood,  caus- 
ing its  color  to  assume  a  dark  red,  brown, 
or  blackish  hue.  Laminae  of  choleste- 
rine  often  float  in  the  fluid.  Sometimes 
only  a  single  cyst  forms  in  one  breast ;  in 
other  cases  cysts  abound  in  one  or  both. 
Indeed,  one  rarely  fails  to  find  some  of 
them  of  minute  size,  if  the  gland  of  a 
woman  of  middle  age  and  who  has  suckled 
several  children  be  examined  after  death. 
Of  course,  examples  of  this  kind  give  no 
trouble  ;  but  when  the  tumor  reaches  one 
or  two  inches  in  diameter,  and  produces  a 
hard,  fluctuating  swelling  in  the  breast 
and  a  blood-colored  fluid  oozes  from  the 
nipple,  considerable  alarm  becomes  ex- 
cited. Such  swellings  are  developed  in 
any  part  of  the  breast.  Most  commonly, 
however,  when  large  they  are  placed  su- 
perficially, near  the  areola,  and  in  the 
neighborhood  of  the  larger  ducts.  When 
numerous  and  minute,  the  posterior  and 
peripheral  regions  of  the  gland  seem  to 
be  the  parts  usually  selected  for  their  de- 
velopment. 

This  disease  is  always  met  with  in  the 
passive  state  of  the  gland,  and  in  adults 
who  have  reached  or  passed  the  middle 
period  of  life.  It  occasionally  occurs  in 
single  women,  but  most  commonly  in 
those  who  have  been  mothers  and  suckled 
children ;  although  married  but  sterile 
women  are  not  exempted.  In  different 
cases  and  at  various  stages  of  the  growth, 
the  accompanying  pain  differs  much.  In 
some,  this  morbid  condition  is  painless. 
When  the  cyst  is  very  large — a  condition 
which,  however,  rarely  happens  —  the 
fluctuation  of  its  fluid  contents  is  very 
distinct ;  and  when  small  and  numerous, 
the  same  may  be  detected  in  the  separate 
cysts,  although  they  often  feel  so  very 
hard  as  to  deceive  the  careless  observei'. 
By  gentle  compression  of  the  cyst  the 
fluid  sometimes  escapes  from  the  nipple, 
which  occurrence  may  almost  be  accepted 
as  pathognomonic  of  this  disease,  and 
especially,  too,  if  the  cyst  can  be  thus 
entirely  emptied.  But  should  a  solid  sub- 
stance be  felt  after  the  escape  of  the  fluid, 
the  probability  is  that  some  other  disease 
exists,  associated  with  the  cyst.  As  the 
cyst  enlarges,  the  integuments  covering  it 
become  thinner  and  thinner,  until  the 
colored  fluid  it  contains  produces  discol- 
oration of  the  skin.  Such  altered  color 
of  the  integumentary  texture,  from  that 
circumstance  alone,  is  a  notable  fact,  and 
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one  which  must  not  be  confused  with  the 
color  depending  upon  congestion  of  its 
bloodvessels,  or  infiltration  by  inflamma- 
tory or  other  products.  The  tint  of  the 
overlying  skin  is  either  pink,  red,  purple, 
or  brown.  At  length  ulceration  of  the 
skin  takes  place,  if  the  disease  be  allowed 
to  take  its  course,  and  the  fluid  contents 
of  the  cyst  escape.  In  some  cases  the 
opening  heals  :  but  as  the  wall  of  the  cyst 
remains,  it  soon  becomes  again  distended 
with  an  accumulation  of  fluid.  We  have 
known  this  operation  to  be  repeated  over 
and  over  again,  occupying  a  period  of 
several  years,  and  merely  giving  rise  to 
trouble  and  annoyance. 

[The  doubts  which  Billroth  has  ex- 
pressed regarding  the  origin  of  these  so- 
called  retention-cysts,  must  be  shared  by 
every  one  who  has  studied  their  histo- 
logical and  clinical  histories.  They  occur 
most  frequently  in  breasts  whose  secreting 
structure  has  atrophied,  and  which  have 
been  quiescent  for  years.  A  retention  of 
normal  secretion  is  therefore  for  the^most 
part  out  of  the  question.  The  ordinarily 
accepted  theory  that  they  arise  from  the 
softening  or  liquefaction  of  epithelium  in 
closed  canals,  has  been  by  no  means  satis-  j 
factorily  established.  Their  frequent  oc- 
currence in  connection  with  cancer — in 
my  practice,  a  most  striking  feature  in 
their  clinical  history  —  suggests  almost 
irresistibly,  that  they  owe  their  being,  in 
some  cases,  any  way,  to  the  action  of  the 
same  unknown  abnormal  force  which  pro- 
duces cancer.  In  cancer,  the  acinous 
epithelium,  which  in  the  involuting  gland 
ought  to  atrophy  and  disappear,  multi- 
plies with  abnormal  vigor,  breaks  through 
the  membrana  propria,  and  involves  the 
surrounding  tissues.  It  is  not  difficult  to 
conceive  that  a  less  powerful  impulse  in 
the  same  direction  might  also  stimulate 
the  proliferation  of  epithelial  cells,  which, 
less  vigorous,  would  speedily  undergo 
liquefaction.  In  such  a  case,  the  term  re- 
tention-cyst would  be  a  misnomer,  as  they 
would  more  properly  belong  to  the  class 
of  cysts  formed  by  the  softening  of  tissue.] 

This  disease  being  of  purely  local  ori- 
gin, and  usually  occurring  at  a  period  of 
life  when  the  organ  is  no  longer  inquired, 
two  methods  of  treatment  are  offered  for 
selection.  The  palliative  treatment  con- 
sists either  in  emptying  the  cyst  by  com- 
pression, when  its  contents  flow  freely 
from  the  nipple,  or  by  making  use  of  a 
trocar  and  canula  for  the  same  purpose. 
When  several  cysts  exist,  a  radical  cure 
.  can  only  be  effected  by  the  removal  of  the 
entire  breast.  If  only  one  cyst,  incision 
and  exciting  inflammation  of  its  walls 
will  cure  it.  All  external  local  applica- 
tions are  unavailing  for  the  cure  of  the 
disease  ;  but  if  a  single  closed  cyst  exist, 
it  may  be  emptied,  and  a  drachm  or  less 


of  the  tincture  of  iodine  injected  and  al- 
lowed to  remain  there.  Obliteration  of 
the  cavity  sometimes  follows  this  treat- 
ment. When  the  disease  originates  as 
above  described,  to  the  exclusion  of  every 
other,  the  prognosis  is  favorable  ;  but  it 
cannot  be  denied  that  a  great  tendency  to 
the  development  of  these  cysts  exists  in 
association  with  carcinoma.  In  certain 
cases,  therefore,  a  guarded  prognosis  is 
desirable.  Preparations  illustrating  this 
disease  are  to  be  seen  in  the  College  Mu- 
seum, Nos.  2742,  2744  ;  and  in  "Guy's 
Museum,  Nos.  229055,  229063,  and  229070. 

Galactocele—  a  milky  tumor,  or  a  swell- 
ing caused  by  rupture  of  the  milk-tubes 
and  escape  of  their  contents  into  the  sur- 
rounding connective-tissue,  or  dilatation 
of  a  lacteal  duct  or  its  sinus  from  obstruc- 
tion— is  rather  a  rare  disease,  and  always 
developed  during  the  active  state  of  the 
organ.  If  it  occur  at  an  early  period  of 
lactation,  and  in  consequence  of  rupture  of 
a  large  duct  or  of  one  of  the  sinuses,  fluc- 
tuation is  perceptible  in  the  tumor,  which 
forms  quickly  and  increases  rapidly  and 
distinctly  during  every  time  the'  infant 
sucks.  On  the  other  hand,  should  the 
extravasation  proceed  slowly,  but  little 
observation  is  taken  of  it :  and  having 
attained  variable  dimensions,  the  tumor 
sometimes  remains  without  alteration  for 
some  time. 

These  cases  being  rare,  the  following  in- 
stance is  here  introduced.  A  very  healthy- 
looking  married  woman  was  twenty-two  years 
old  when  her  first  child  was  bom.  Soon  after- 
wards a  tumor  formed  in  the  left  breast, 
which  after  five  months'  duration  was  punc- 
tured, and  serum  escaped.  She  did  not 
suckle  with  that  breast.  She  gave  birth  to 
six  more  children,  and  at  each  parturition 
the  tumor  increased  in  size,  but  diminished 
as  soon  as  lactation  ceased.  She  came  to  me 
with  a  tumor  of  thirteen  years'  duration.  It 
was  soft,  globular,  and  somewhat  nodulated. 
An  incision  was  made  into  it,  when  ten  ounces 
of  thick  cream  flowed  away.  The  wound 
quickly  closed  by  granulation. 

The  serous  portions  of  the  milk  being 
absorbed  slowly,  the  more  solid,  fatty  con- 
stituents remain,  causing  the  swelling  to 
decrease  and  to  become  firmer.  It  may 
at  last  feel  quite  hard,  the  cyst-wall  be- 
coming rigid  and  crisp,  which  depends 
upon  the  deposition  of  earthy  salts.  In 
this  stage  a  difficulty  may  arise  in  dis- 
tinguishing the  precise  nature  of  the  tu- 
mor. The  swelling,  during  its  formation 
and  subsequent  progress,  is  unattended 
with  pain  ;  the  color  of  the  overlying  in- 
teguments is  unchanged,  and  the  general 
health  is  not  affected. 

The  diagnostication  of  the  swelling  is 
made,  when  first  formed,  by  calling  to  mind 
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the  condition  of  the  organ  at  the  moment 
of  its  development;  its  sudden  formation 
during  suckling,  and  the  changes  pro- 
duced in  it  concurrently  with  that  act  ; 
the  fluctuation ;  the  unaltered  color  of  the 
integuments;  and  the  freedom  from  con- 
stitutional disturbance.  At  a  later  period, 
the  surgeon  must  be  guided  by  the  history 
of  the  case,  its  negative  indications,  his 
experience  of  other  tumors  in  the  breast, 
and  by  manipulation. 

[The  contents  of  galactoceles  to  the 
naked  eye  appear  often  so  like  pus  that 
only  the  microscope  can  determine  the 
diagnosis.  It  is  my  opinion  that  they  are, 
on  this  account,  beiieved  to  be  much  more 
rare  than  is  really  the  case,  being  fre- 
quently mistaken  for  chronic  abscess.  My 
experience  leads  me  to  believe  that  they 
are  of  by*no  means  rare  occurrence.] 

The  treatment  consists  in  incising  the 
integuments  and  the  cyst,  allowing  the  free 
escape  of  its  contents,  'and  exciting  the 
wound  to  heal  by  granulation. 

A  preparation  showing  the  lactiferous 
tubes  dilated  and  filled  with  milk  is  pre- 
served in  the  College  Museum,  ]STo„  2741 ; 
and  others,  showing  a  cyst  which  con- 
tained milk,  in  Guy's  Museum,  So.  229060, 
one  a  mass  of  casein,  229940,  and  229050. 

Sero-cysts  are  characterized  by  the  na- 
ture of  their  contents,  the  globular  out- 
line of  their  form,  the  simplicity  of  their 
structure,  and  their  harmless  influence. 
The  cysts  so  commonly  found  associated 
with  the  new  growths  termed  adenocele 
are  designedly  excluded  from  this  cate- 
gory, as  their  contents  are  peculiar  and 
characteristic. 

The  fluid  of  the  true  sero-cyst  is  limpid, 
and  nearly  colorless,  or  very  pale  yellow, 
or  light  brown,  and  sometimes  just  tinted 
with  the  coloring-matter  of  the  blood. 
It  is  clear,  occasionally  very  slightly  tur- 
bid, and  never  tenaciods.  It  shows  an 
alkaline  reaction.  Neither  the  applica- 
tion of  heat,  unless  the  fluid  be -very  alka- 
line, nor  the  admixture  of  nitric  acid, 
cause  any  coagulation,  although  a  very 
slight  flocculent  precipitate  may  subside 
as  the  liquor  cools.  The  cyst-wall  is  very 
thin,  composed  of  fibre  tissue,  firmly  at- 
tached to  the  surrounding  parts  and  lined 
with  squamous  epithelium.  It  is  always 
perfectly  closed,  and  never  communicates 
with  a  duct.  Usually  a  single  cyst  only 
is  found.  Its  existence  is  discovered  by 
the  patient,  whose  attention  is  drawn  to 
a  painful  spot,  perhaps,  where  the  finger 
detects  a  small  hard  "lump."  This  dis- 
covery may  have  been  made  some  time 
after  the  receipt  of  a  contusion  in  the  re- 
gion, which  merely  produced  temporary 
pain,  and  was  subsequently  forgotten. 
Other  cases  have  occurred,  for  which  the 
patient  was  totally  unable  to  assign  any 


local  cause.  As  the  fluid  slowly  accumu- 
lates the  tumor  progressively  enlarges, 
and  if  seated  superficially,  elevates  the 
skin,  producing,  therefore,  unusual  ful- 
ness of  the  affected  organ.  If  it  be  near 
the  nipple,  that  organ  is  sometimes  pushed 
aside  ;  and  if  the  maiden  state  of  it  exists, 
it  may  be  flattened  out  and  lost  to  touch, 
although  traceable  by  sight.  It  is  never 
really  retracted.  The  skin  at  last  be- 
comes much  stretched  over  the  tumor, 
without  showing  any  other  marked  struc- 
tural change,  and  by  a  careful  adjustment' 
of  a  strong  light,  the  surface  of  the  swell- 
ing appears  translucent.  Fluctuation  is 
now  distinct,  together  with  the  character- 
istic vibration  of  a  circumscribed  collec- 
tion of  fluid  when  gently  and  suddenly 
tapped  with  the  finger.  By  degrees,  the 
pressure  of  the  fluid  acting  upon  the  skin, 
its  vessels  become  congested,  and  some- 
times its  capillaries  dilated  ;  but  there  is 
little  really  inflammatory  action  until  the 
last  moment.  Then  ulceration  takes 
place  at  a  very  small  spot,  the  fluid  flows 
out,  the  cyst  collapses,  and  a  serous 
scarcely- colored  discharge  continues  to 
escape.  That  aperture  sometimes  closes, 
and  never  reopens  ;  in  other  cases,  the 
processes  above  described  are  all  repeated. 
These  cysts  are  developed  at  a  somewhat 
earlier  age  than  those  termed  "duct- 
cysts" — between  forty  and  fifty.  They 
are  generally  painless  ;  but  in  nervous  ir- 
ritable women  they  are  sometimes  de- 
scribed as  being  painful.  The  general 
health  is  undisturbed,  and  the  catamenial 
function  normal. 

The  treatment  consists  in  emptying  the 
cyst  with  a  trocar  and  canula,  after  which 
an  embrocation  may  be  applied  over  the 
part,  consisting  of  hydrochlorate  of  am- 
monia, spirits  of  wine,  and  camphor-mix- 
ture. Sir  B.  Brodie  states1  that  he  has 
cured  cases,  probably  of  this  kind,  by  the 
mere  application  of  a  lotion  composed  as 
follows:  R  Sp.  camph.  sp.  tenuior.,  ana. 
fl.  oz.  iijss  ;  liq.  plumb,  diacet.  fl.  oz.  j. 
This  must  be  applied  on  a  piece  of  flan- 
nel, once  folded,  over  the  site  of  the  tu- 
mor, renewing  it  six  or  eight  times  in  the 
day  and  night,  until  the  skin  becomes  in- 
flamed ;  then  desisting  for  two  or  three 
days,  and  again  using  it.  He  adds  that 
"  three  or  four  weeks, "  and  in  some  cases 
"  some  months,"  elapse  before  this  treat- 
ment is  successful  in  effecting  a  cure.  In 
eighteen  cases  which  I  have  myself  treat- 
ed, a  single  puncture,  as  above  described, 
was  sufficient  to  produce  a  cure. 

Lipoma  and,  excess  of  fat. — Masses  of 
adipose  tissue  are  occasionally  developed 

1  Lectures  illustrative  of  various  subjects 
in  Pathology  and  Surgery,  8vo.,  1846,  Lect. 
vii.,  p.  156. 
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on  the  breast,  within  it,  and  sometimes 
behind  it.  As  age  advances,  fat  is  fre- 
quently generated  in  the  place  of  the 
gland-tissue,  so  that  what  appears  to  be  a 
largely  developed  organ,  really  consists  of 
fat-tissue  only,  through  which  a  few  ducts 
radiate  from  the  nipple. 

But  in  early  life,  tumors  composed  of 
fat  (true  lipoma)  have  been  removed  from 
the  breast.1 

Mr.  Roper,  of  Croydon,  sent  to  the  Museum 
at  Guy's  Hospital  several  pounds  of  fat  (pre- 
paration 230050)  which  had  been  growing  in 
the  site  of  the  mammary  gland  for  fifty-eight 
years.  A  tumor  was  first  noticed  by  the 
woman  in  her  thirtieth  year.  She  died  at 
the  age  of  eighty-seven  years,  having  been 
merely  troubled  with  the  bulk  of  this  pendu- 
lous tumor,  which  measured  twenty-three 
inches  around  its  largest  circumference.  In 
its  centre  there  was  an  irregularly-shaped 
piece  of  bone.  The  same  collection  contains 
a  portrait  of  the  patient  and  tumor  taken 
during  life. 

At  an  early  age,  and  in  persons  dis- 
posed to  obesity,  these  organs  become 
enormously  loaded  with  fat. 

Vascular  growths,  very  rarely  met  with 
pure,  are  generally  associated  with  carci- 
noma. That  is  to  say,  the  new  growth 
contains  a  large  number  of  vessels,  and 
bleeds  freely  when  wounded.  The  case 
published  in  the  Medico-Chirurgical  Trans- 
actions (vol.  xxx.),  which  is  reported  by 
Mr.  Image,  may  be  referred  to.  There  is 
also  a  case  related  in  the  American  Jour- 
nal of  Medical  Sciences,  No.  xxxv. 

Neuromata  are  developed  on  the  cuta- 
neous nerve-filaments,  as  well  as  proba- 
bly on  those  within  the  breast.  Their 
presence  is  recognized  by  the  usual  indi- 
cations, which  require  no  special  mention 
here. 

Enchondroma  and  osteoid  growths. — ]STew 
growths  of  tissues  resembling  those  con- 
stituting special  systems  of  the  body  are 
very  rarely  found  in  the  breast.  Thus 
it  is  extremely  uncommon  to  meet  with 
tumors  composed  of  either  cartilage  or 
bone. 

Sir  Astley  Cooper  relates  the  case  of  a 
woman,  thirty-two  years  old,  who  had  ob- 
served a  tumor  in  her  breast  for  fourteen 
years.  When  removed,  the  growth  consisted 
of  two  portions:  "the  larger  portion  of  it 
had  the  appearance  of  that  cartilage  which 
supplies  the  place  of  bone  in  the  young  sub- 


1  Remarkable  cases  of  lipoma  are  recorded, 
as  follows  :  Sir  A.  Cooper  removed  more  than 
fourteen  pounds  of  fat,  Illustrations  of  the 
Diseases  of  the  Breast,  p.  67  ;  and  another 
case,  p.  68.  Sir  B.  Brodie  relates  a  case  in 
Lectures  on  Pathology  and  Surgery,  p.  271. 
Warren  excised  eight  pounds  of  fat  ;  On  Tu- 
mors, p.  228. 


ject  ;  the  remaining  part  was  ossified."  Also 
Prof.  J.  Miiller  writes,1  in  reference  to  four 
cases  of  enchondroma  :  "In  all  of  these  four 
cases  the  parts  affected  were  glandular  struc- 
tures, namely,  in  one  instance  the  parotid 
gland,  in  another  the  mammary  gland,  and  in 
the  remaining  two  the  testicle."  (Dr. West's 
trans.,  p.  102). 

In  old  books  we  find  reports  of  cases  in 
which  bony  masses  or  concretions  have 
been  found.  In  old  women,  and  in  cases 
of  extreme  atrophy  of  the  breast,  the  ar- 
teries are  not  uncommonly  converted  into 
bony  tubes  :  see  preparations  in  the  Mu- 
seum of  the  Royal  College  .of  Surgeons, 
2811,  2812,  and  one  in  Guy's  Hospital 
Museum.  Of  earthy  concretions  there 
are  several  preparations  in  the  Museum 
of  the  College  (Path.  Cat.,  vol.  iv.,  p. 
342). 


Special  Diseases.    Division  III. 

New  Growths  composed  of   Elements   for- 
eign TO  THE  NORMAL  TISSUES  OF  THE  BODY. 

Hydatid  cysts. — Cysts  containing  ento- 
zoa  are  occasionally  met  with  in  the 
breast. 

Two  cases  have  been  seen  by  the  writer. 
One  of  them  occurred  in  a  woman  fifty- 
one  years  old  ;  the  other  was  twenty-nine 
at  the  time  of  the  operation  for  the  re- 
moval of  the  disease.  Both  were  patients 
in  the  hospital.  In  the  elder  of  the  two 
the  swelling  in  the  breast  had  existed 
eleven  years  ;  in  the  other  one  six  years. 
They  both  enjoyed  very  good  health.  The 
tumors  measured  about  three  inches  in 
diameter  ;  they  were  distinctly  circum- 
scribed, firm,  painful  when  pressed,  and 
fluctuation  was  very  distinct.  In  one 
case  Mr.  B.  Cooper  removed  the  whole 
breast,  together  with  the  tumor ;  in  the 
other,  Mr.  Cooper  Forster  removed  the 
cyst  and  its  contents  only.  The  large  sac 
containing  numerous  globular  hydatids 
was  very  characteristic,  and  with  the  aid 
of  the  microscope  the  tentacles  of  echino- 
coccus  hominis  were  apparent  in  both  in- 
stances. We  are  unable  to  distinguish 
between  these  cysts  containing  entozoa 
and  others  filled  with  serum  or  even  pus  ; 
but  the  length  of  time  which  the  tumors 
have  existed,  their  slow  increase,  and 
painless  nature,  together  with  the  nega- 
tive evidence  to  be  acquired  by  sight, 
touch,  and  the  history  of  the  case,  should 
dispose  the  surgeon  to  open  the  cyst  freely 
before  cutting  off  the  whole  breast. 

Fibro-plastic  growths. — Under  this  terra 
we  include  a  class  of  new  formations,  the 

1  Ueber  d.  feinern  Bau  u.  d.  Formen  d. 
krankhaften  Geschwiilste  ;  fob,  Berlin,  1838. 
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elements  of  which  are  nucleated  cells  of  a 
fusiform  or  oval  shape.  The  tumor  in- 
creases rapidly,  and  becomes  much  iden- 
tified with  the  breast,  although  the  gland- 
tissue  is  not  infiltrated  with  the  new 
elementary  structures ;  the  integuments 
ulcerate,  and  allow  a  fungating,  sprouting 
growth  to  burst  through  the  opening. 
This  disease  is  very  commonly  developed 
in  the  breast.  Sometimes  it  is  associated 
with  adenoid  growths,  and  springs  up  in 
the  gland  of  rather  youthful  women,  who 
seem  to  be  in  the  enjoyment  of  remark- 
ably good  health.  Judging  from  the  cases 
which  have  fallen  under  the  observation 
of  the  writer,  the  recurrence  of  the 
growth  is  almost  certain  to  ensue  after 
removal,  and  the  probability  of  the  vis- 
cera of  either  the  thorax  or  abdomen 
containing  identical  growths  is  almost 
equally  great.  It  chiefly  difi'ers  from  the 
adenoid  tissues  in  being  developed  at  a 
rather  later  period  of  life,  in  the  rapidity 
of  its  development,  and  by  assuming  ex- 
ternally some  of  the  appearances  of  carci- 
noma. In  truth  it  has  not  perhaps  suffi- 
ciently characteristic  external  indications 
to  enable  a  surgeon  to  distinguish  between 
it  and  carcinoma  during  its  growth,  but 
its  elementary  constituents  differ  widely 
from  those  of  carcinoma.  .  When  not 
interfered  with,  the  tumor  often  attains 
enormous  proportions,  and  sometimes  the 
centre  softens  down,  or  the  whole  mass 
sloughs.  It  is  more  vascular  and  succu- 
lent than  carcinoma,  and  when  ulcerated 
often  bleeds  profusely.  The  glands  of  the 
lymphatic  system  of  the  breast  are  not 
involved  in  the  disease,  even  at  the  latest 
period.  In  our  experience  the  removal  of 
the  growth  has  only  been  attended  with 
temporary  advantage,  yet  we  do  not 
hesitate  to  sanction  this  step,  as  it  is  the 
only  one  by  which  the  patient  has  a 
chance  of  being  saved  from  acute  local 
suffering  and  a  speedy  death. 

Colloid  growth.—  This  new  formation, 
termed  by  Prof.  Midler  "  collonema"  and 
"carcinoma  alveolare,"  is  very  rarely 
found  in  tumors  of  the  mammary  gland. 
In  outward  appearance,  the  new  growth 
termed  by  Virchow  "  myxoma"  closely 
resembles  this  one.  Most  specimens  of 
the  disease  have  been  taken  from  other 
parts  of  the  body.  We  have  seen  but  two 
examples  on  living  persons,  and  there  was 
nothing  sufficiently  characteristic  then  to 
lead  to" its  identification.  But  it  is  quite 
the  contrary  when  a  section  of  such  a 
growth  is  examined.  There  is  not  one  so 
marked,  so  distinct,  so  easily  recognizable. 
The  transparent  jelly-like  substance  is 
arranged  in  compartments,  the  walls  of 
which  are  formed  of  a  delicate  fibre- tissue. 
In  the  specimens  we  have  seen  the  color 
has  differed,  but  that  has  merely  been 


owing  to  the  admixture  of  the  coloring 
matter  of  the  blood.  Very  little  change 
takes  place  in  the  appearance  of  the  sec- 
tion after  immersion  in  dilute  rectified 
spirits  of  wine,  but  the  jelly  oozes  out 
slightly  and  projects  from  the  alveoli, 
forming  a  delicate  fiocculent  surface. 
There  seems  to  be  a  tendency  to  local 
recurrence  in  these  growths,  and  there- 
fore the  whole  of  the  affected  organ  should 
be  removed  ;  especially,  too,  as  prepara- 
tions show  that  isolated  centres  of  the 
growths  are  disseminated  freely  around 
the  principal  mass. 

Carcinoma,  a  disease  generally  known 
by  the  term  "cancer,"  is  more  commonly 
developed  in  the  breast  than  any  other 
growth.  It  is  found  under  three  very  dis- 
tinct forms.  First,  the  infiltrating  kind  ; 
secondly,  the  tuberous;  thirdly,  the  cys- 
tiform,  or  associated  with  a  cyst  or  cysts. 

In  the  first  variety,  the  normal  tissues 
of  the  breast,  whether  in  a  healthy  condi- 
tion of  passive  maturity  or  more  or  less 
atrophied,  appear  to  be  infiltrated  with  a 
fluid  and  nucleated  cells.  If  the  diseased 
organ  be  examined  at  this  stage,  its  ap- 
pearance, to  the  unassisted  eye,  differs 
but  slightly  from  that  of  a  gland  affected 
with  chronic  induration  ;  that  is  to  say, 
it  is  hard,  condensed,  incompressible,  and 
sometimes  rather  granular  on  the  surface 
of  the  section.  When  the  part  is  ex- 
amined by  the  aid  of  the  microscope,  the 
nucleated  cells,  identical  with  those  found 
in  tumors  generally  acknowledged  to  be 
cancer,  are  easily  seen  in  the  fluid  oozing 
from  the  tissues.  In  thin  sections  of  such 
a  diseased  breast,  these  nucleated  cells 
are  found  to  be  arranged  in  small  groups, 
between  the  fibres  or  stroma  of  the  organ. 
This  stage  of  cancer  has  often  deceived 
superficial  observers  ;  for  cases  of  this 
kind  have  been  recorded  in  which,  after 
the  removal  of  a  tumor  not  recognized  to 
be  cancer,  that  disease  has  subsequently 
developed  and  killed  the  patient.  The 
entire  gland,  or  a  single  lobe,  may  be 
thus  infiltrated.  After  the  lapse  of  time, 
the  diseased  tissues  lose  their  identity, 
and  they  become  harder,  compact,  and 
of  a  uniform  grayish  tint.  They  '  no 
longer  maintain  any  resemblance  to  the 
section  of  a  mammary  gland,  although, 
perhaps,  a  few  ducts  may  be  indistinctly 
traced.  The  next  marked  change  is 
that  which  is  chiefly  characterized  by 
the  contraction  of  the  growth.  The 
tumor  is  now  as  hard  as  a  stone.  It 
may  be  crushed  by  pressure,  scarcely  torn. 
The  surrounding  textures,  not  those  of  the 
breast  only,  are  drawn  towards  it,  for  it 
seems  to  have  formed  a  sort  of  nucleus  or 
centre,  dragging  all  the  neighboring  parts 
together.  Upon  the  cut  surface  of  such  a 
tumor  the  remains  of  the  ducts  are  often 
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traceable,  forming  a  finely  reticulated 
figure.  This  is  carcinoma  scirrhosurn,  or 
the  scirrhous  cancer,  or  "stone  cancer" 
of  old  writers  and  the  public  ;  carcinoma 
fibrosum  of  more  recent  authors. 

The  changes  before  described,  which 
take  place  in  the  infiltrating  variety  of 
cancer,  may  often  be  observed  in  the 
different  masses  of  the  same  gland  after 
its  removal.  Thus  in  one  part  where  the 
tumor  has  existed  the  longest  time,  and 
over  which  the  integuments  are  dimpled 
or  puckered,  the  gland-structure  will  be 
found  to  be  entirely  destroyed,  and  just  a 
trace  of  ducts  perceptible.  In  this  part 
the  active  growth  of  the  disease  would 
appear  to  have  become  arrested,  its  pro- 
gress terminated.  We  often  meet  with 
cases  in  which  the  entire  gland,  having 
been  at  one  time  so  infiltrated  (in  which 
case  the  disease  usually  commences  in  the 
centre  of  the  organ),  subsides  into  a  mere 
hard  nodule,  and  gives  little  trouble,  if 
any  at  all.  In  another  part,  the  gland- 
tissue  has  lost  its  characteristic  features. 
The  ducts  are  traceable  into  it,  however, 
and  it  may  still  retain  an  indistinct  lobu- 
lation. All  the  interstitial  fat  has  disap- 
peared. The  disease  has  here  been  grow- 
ing a  comparatively  short  time,  and  in 
sections  of  such  a  tumor  the  elementary 
structures  of  carcinoma  are  well  seen.  At 
another  part,  the  section  of  the  gland- 
tissue  appears  to  be  merely  indurated,  its 
lobulation  is  marked,  and  small  lobules  of 
fat  are  still  interspersed.  The  condition 
of  this  portion  is  the  result  of  quite  a  re- 
cent change.  It  is  due  to  the  earliest 
stage  of  infiltration,  and  the  elements  of 
cancer-growths  exist  there.  Thus  these 
three  stages  of  infiltrating  carcinoma  may 
be  clearly  demonstrated  in  different  re- 
gions of  the  same  breast,  as  well  as  in 
three  separate  glands  removed  from  three 
distinct  individuals.  We  have  not  space 
to  give  here  a  description  of  the  minute 
anatomy  of  these  growths  at  the  three 
stages  above  described  ;  but  it  should  be 
stated  that  their  elementary  structures, 
invisible  without  the  aid  of  a  microscope, 
are  quite  as  characteristic  as  the  appear- 
ances to  the  ordinary  vision. 

The  tuberous  variety  of  carcinoma 
forms  a  distinct  tuber  or  circumscribed 
mass  in  the  breast,  quite' within  its  fascial 
envelope.  Its  synonyms  are  numerous. 
Thus,  if  soft  and  brainlike,  C.  medullare 
or  cerebriform  ;  if  firm  and  solid,  sola- 
noid  ;  if  jelly-like,  gelatiniform  ;  when 
black,  it  is  called  melanic  or  melanotic. 
Having  ulcerated  through  the  integu- 
ments, it  is  called  fungoid  ;  and  if  profuse 
hemorrhage  supervene,  the  term  fungus 
hrematodes  has  been  employed  to  mark 
the  fact.  But  the  single  feature  which 
most  distinctly  characterizes  this  form  of 
carcinoma  is  its  isolation  from  the  <dand- 


tissues  by  means  of  a  more  or  less  well- 
defined  membranous  capsule.  Thus  the 
tissues  of  the  breast  itself  are  pushed  aside 
by  the  encroachment  of  the  new  growth, 
and,  as  they  are  not  at  first  absorbed,  the 
dimensions  of  the  affected  organ,  in  com- 
parison with  the  healthy  one,  accord  with 
the  progressively  increasing  development 
of  new  tissue.  Contraction,  a  feature  so 
characteristic  of  infiltrating  cancer,  does 
not  occur  in  this  variety.  Therefore  the 
progress  of  tuberous  cancer  more  or  less 
rapidly  advances,  in  the  majority  of  cases, 
to  the  formation  of  a  tumor  of  consider- 
able dimensions.  Distinct  and  separate 
nuclei  of  tubers  are  occasionally  developed 
in  different  parts  of  the  same  breast.  By 
degrees  they  coalesce,  and  form  one  large 
growth.  Again,  the  tissues  of  a  single 
tuber  will  occasionally  burst  through 
their  envelope,  as  it  were,  and  form  a 
very  large  lobulated  mass,  which  sepa- 
rates the  breast  into  several  divisions. 

The  cystiform  variety  of  carcinoma,  or 
a  growth  of  cancer-tissue  associated  with 
a  collection  of  fluid  circumscribed  by  a 
fibrous  capsule  or  cyst,  scarcely  possesses 
sufficient  individuality  to  allow  of  its  ad-" 
mission  as  a  distinct  species,  though  its 
form  is  distinct.  The  solid  growth  be- 
longs usually  to  the  tuberous"  form,  and 
the  collection  of  fluid  which  always  bathes 
a  larger  or  smaller  portion  of  its  surface 
is  really  but  an  accidental  formation.  In 
morbid  structures  of  this  nature,  the  cyst 
seems  to  have  attracted  the  notice  of 
anatomists  in  a  more  marked  degree  than- 
the  solid  growth.  Thus  we  continually 
meet  with  the  expression,  "  the  growth 
from  the  cyst-wall,"  whereas,  when  cases 
of  this  description  are  watched  during  the 
growth  of  the  disease,  the  collection  of 
fluid  is  often  progressively  formed  upon 
the  surface  of  a  solid  tumor.  In  such  a 
case,  the  cyst  which  circumscribes  the 
fluid  is  a  secondar}r  formation,  and  the 
solid  growth  was  the  cause  of  its  develop- 
ment in  the  following  manner.  All  sur- 
geons must  have  observed  the  quantity  of 
serous  fluid  poured  out  from  tubers  of 
cancer  over  which  the  integuments  have 
ulcerated.  This  serum  flows  away,  in 
the  absence  of  anything  to  allow  of  its 
accumulation.  But  let  the  fluid  ooze 
from  a  growth  of  cancer  surrounded  by  a 
fibrous  envelope,  and  it  will  collect,  when 
in  excess,  between  the  envelope  and  the 
growth,  and,  separating  the  capsule  fur- 
ther and  further,  a  larger  and  larger  cyst 
will  be  developed.  Now,  if  such  a  tumor 
be  removed,  and  the  walls  of  the  cyst  cut 
open  opposite  to  the  growth,  the  mem- 
branous structure  falls  collapsed,  and  a 
solid  substance  seems  to  bud  forth  from 
its  tissues.  But  make  such  a  single  sec- 
tion of  the  tumor  as  shall  divide  the  cap- 
sule and  growth  into  symmetrical  halves, 
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and  then  the  relations  of  the  solid  growth 
to  the  envelope  of  the  tluid  will  he  visihle. 
The  observer  will  notice  that  he  has  be- 
fore him  the  section  of  a  solid  growth  of 
cancer,  limited  by  a  more  or  less  distinct 
membrane,  and  united  with  the  surround- 
ing tissues  of  the  breast.  The  "cyst" 
will  now  appear  in  a  different  relation. 
It  may  be  traced  in  continuation  with  the 
fibrous  envelope  of  the  tumor,  which  is, 
however,  more  delicate  than  it,  but  clear- 
ly identical.  The  surface  of  the  growth, 
bathed  by  the  serum,  has  not  this  en- 
velope ;  for  it  has  been  separated  from  it 
by  the  continual  oozing  which  has  taken 
place,  at  the  same  time  becoming  thicker. 
Thus  the  only  peculiarity  possessed  by 
such  a  growth  of  cancer  is  the  addition  to 
some  part  of  its  surface  of  an  accumula- 
tion of  serum  in  a  fibrous  capsule..  The 
serum  is  generally  deeply  tinged  of  a 
brown  tint.  It  is  often  quite  clear. 
After  standing  a  few  hours  in  a  test-tube, 
blood-discs  are  precipitated.  Heat,  or 
nitric  acid,  being  applied,  more  or  less 
turbidity  or  coagulation  takes  place. 
After  the  serum  has  been  removed 
through  a  canula,  it  generally  rapidly 
collects  again.  This  variety  of  cancer 
long  ago  attracted  the  attention  of  sur- 
geons, and  several  writers  have  alluded 
to  such  cases  under  the  title  of  "  bloody 
cysts  in  cancerous  breasts." 

Age  when  carcinoma  is  most  commonly 
developed.— The  fifth  decade  of  life  is  that 
in  which  carcinoma  is  most  frequently 
developed  in  the  breast ;  that  is,  from  the 
40th  to  the  50th  year.  Before  20  years  of 
age  the  writer  has  never  seen  a  case.1 

The  table  below  shows  the  proportion, 
of  cases  at  various  ages.  Most  of  the 
cases  were  under  the  observation  of  the 
writer ;  they  have  not  been  in  any  way 
selected  by  him,  and  great  care  was  taken 
to  note  the  age  at  which  the  disease  was 
first  observed  :  — 


19 

100 

193 

97 

34 

6 

7 

2 
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Even  taking  into  the  calculation  the  dis- 
proportion of  individuals  alive  at    any 

1  Mr.  Lyford  (Lancet,  vol.  xii.,  p.  332)  and 
Mr.  B.  B.  Cooper  (Lectures  on  Surgery,  8vo., 
1851)  each  record  a  case ;  the  former  at  eight 
years  of  age,  the  latter  at  thirteen.  In  the 
Museum  of  St.  Bartholomew's  Hospital,  the 
preparation,  ser.  xxxiv.,  4,  was  removed  from 
a  girl  aged  sixteen  years. 


Age  from  20  to    30  years 

" 

30  to    40     " 

" 

40  to    50     " 

<( 

50  to    60     " 

u 

60  to    70     " 

11 

70  to    80     " 

ti 

80  to    90     " 

a 

90  to  100     " 

definite  periods,  the  numerical  proportion 
here  given  shows  that  an  excess  of  cases 
belongs  to  the  fifth  decade  ;  for  only  36 
less  than  half  the  total  number  appear  in 
those  ten  years,  or  rather  more  than  two- 
fifths  against  all  the  cases  at  other  ages. 

The  constitutional  nutrition  of  persons 
afflicted  with  carcinoma  varies,  at  the  de- 
velopment of  the  disease,  between  the  ap- 
pearances of  robust  health  and  general 
cachexia.  In  some  cases  late  in  its  pro- 
gress, or  even  in  the  last  stages,  its  rav- 
ages upon  the  general  health  are  not  very 
apparent.  Some  writers  assert  that,  if 
careful  inquiries  be  made,  it  will  be  in 
most  cases  ascertained  that  the  state  of 
the  general  health  has  been  below  the 
average  healthy  standard  for  some  time 
previous  to  the  discovery  of  the  disease. 
But,  after  the  most  careful  researches  in 
reference  to  this  most  important  point, 
the  writer  has  been  unable  to  arrive  at 
any  definite  results.  The  statement  may 
certainly  be  made,  without  fear  of  contra- 
diction, that  all  circumstances  tending  to 
depress  the  vital  powers  are  very  com- 
monly associated  with  the  development 
of  cancer.  Thus  severe  mental  distress, 
losses  of  blood,  poverty,  intemperance, 
are  commonly  marked  features  in  the 
history  of  the  lives  of  individuals  afflicted 
with  this  disease.  Still,  who  would  be 
bold  enough  to  assert,  after  much  experi- 
ence of  the  vicissitudes  of  social  life,  or  of 
the  habits  of  the  people,  that  these  are 
predisposing  causes  to  its  development  ? 
Surely,  if  they  were,  the  disease  would 
be  even  much  more  common  than  it  is. 

To  the  cessation  of  the  catamenial  function 
it  is  usual  to  refer  some  baneful  influence, 
and  thus  to  associate  cancer  with  this 
natural  result.  But,  after  careful  inquiry, 
it  is  found  that,  of  any  given  number  of 
cases,  in  a  large  majority  of  the  women 
the  function  is  persistent  at  the  moment 
of  the  development  of  the  disease.  Thus, 
abstracting  this  fact  from  a  hundred  cases, 
not  selected,  but  as  they  chanced  to  come 
under  observation,  we  found  that  the 
catamenia  were  persistent  in  70,  and  that 
the  function  had  ceased  in  30  only. 
Again,  the  foregoing  table  of  various  ages 
shows  that  the  largest  number  of  cases 
occur  between  thirty  and  fifty  years, 
during  which  period  this  function  is  ac- 
tive, admitting  its  cessation  about  the 
forty-fifth  year  as  an  average. 

Unmarried  women  are  said  to  be  more 
prone  to  cancer  of  the  breast  than  the 
married,  and  sterile  women  rather  than 
prolific.  The  following  facts,  derived 
from  an  examination  of  a  hundred  cases, 
prove  the  fallacy  of  such  assertions. 
Thus,  of  100  females  suffering  with  can- 
cer, 86  were  married,  14  were  single.  Of 
the  86  married  women,  73  were  prolific,  4 
had  aborted,  and  9  were  sterile.    As  re- 
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gards  lactation,  the  writer  has  failed  in 
establishing  any  marked  relation  between 
the  imperfect  performance  of  this  func- 
tion and  the  subsequent  development  of 
cancer.  It  is  a  notable  fact,  especially  in 
relation  to  diagnosis,  that  cancer  is  very 
rarely  developed  during  pregnancy  or 
suckling. 

The  primary  development  is  usually 
observed  in  the  substance  of  the  breast, 
upon  its  surface  or  at  its  periphery.  The 
patient  very  frequently  accidentally  dis- 
covers the  hardness  first  by  the  touch, 
neither  pain  nor  uneasiness  in  the  part 
having  been  experienced.  "When  the 
growth  is  seated  at  the  margins  of  the 
gland,  or  upon  its  surface,  it  is  frequently 
very  movable,  circumscribed,  and  distinct. 


If,  however,  lobular  infiltration  exists,  the 
tumor  seems  to  form  an  integral  portion 
of  the  breast,  and  its  isolation  from  the 
surrounding  structures  is  impracticable. 
Diseased  gland-tissue  and  healthy  seem 
to  be  inseparably  blended  together.  Often, 
if  the  infiltration  involves  the  central 
portion  of  the  breast,  the  whole  organ 
feels  merely  indurated,  and  is  perhaps 
unaltered  in  shape.  At  this  early  stage 
there  is  usually  very  slight  change  in 
form.  Unless  the  patient  be  very  "thin, 
there  is  no  visible  sign  of  the  tumor.  We 
assume,  at  this  time,  that  its  dimensions 
do  not  exceed  two  inches  in  diameter. 
The  progress  of  the  infiltrating  variety  of 
the  disease  may  be  wholly  confined  to  the 
breast  throughout  the  remainder  of  the 


Fig.  927. 


Progressive  infiltration  of  the  whole  gland  is  represented  in  the  woodcut,  with  the  infiltration  extending 
between  the  ducts,  and  by  their  side  to  the  integuments.  The  nipple  is  not  retracted,  because  infiltrated. 
From  a  drawing  in  the  museum   at  Guy's  Hospital,  No.  41338. 


life  of  the  patient.  In  such  a  case  the 
gland-tissue  having  been  destroyed  by  the 
new  growth,  contraction  takes  place  ;  and 
the  disease,  where  first  observed,  subsides 
into  a  mere  rigid  inert  mass. 

If  the  growth  be  of  the  tuberous  variety, 
a  circumscribed  swelling  is  discovered  in 
the  breast,  which  at  first  increases  slowly. 
But  here  there  is  always  a  visible  sign  of 
something  new  being  superadded  to  the 
bulk  of  the  gland,  so  that  in  proportion  to 
the  size  of  the  growth  the  affected  breast 
is  just  so  much  in  excess  of  the  dimen- 
sions of  the  sound  one. .  This  marked 
disproportion  in  the  comparative  sizes  of 
the  two  glands,  in  relation  to  the  quan- 
tity of  new  growth  in  the  one  diseased,  is 
much  more  noticeable  in  tuberous  cancer 
than  in  infiltrating.  In  the  early  stage, 
too,  the  pain  in  the  part  is  more  marked. 

Occasionally,  at  the  commencement  of 
the  disease,  the  truly  infiltrating  form 
may  occur,  and  during  its  progress  pass 
into  the  tuberous.  But  we  do  not  meet 
with  the  opposite  condition,  at  least  as  re- 
gards the  gland-tissue.  It  frequently 
happens  that,  during  the  growth  of  a  tu- 


mor or  circumscribed  mass  of  cancer,  a 
cyst  is  formed  upon  its  surface.  At  least 
a  collection  of  serous  fluid  and  blood,  in 
relation  with  the  growth,  is  frequently 
designated  a  cyst.  In  such  a  case  the 
fluctuation  of  the  fluid  is  usually  distinct. 
Another  change  results  from  the  centre 
of  the  new  growth  softening.  "Whether 
this  process  arises  from  inflammation 
or  the  immediate  death  of  the  tissues, 
we  cannot  here  discuss  ;  but  the  fact  is 
important  on  account  of  the  alteration  it 
produces  in  the  palpable  signs  of  the  tu- 
mor. After  feeling  solid,  perhaps  rather 
elastic,  fluctuation  is  detected,  and  the 
surgeon  hopes  the  case  may  prove  to  be 
one  of  chronic  abscess.  Even  the  visible 
signs  which  subsequently  arise  may  favor 
the  delusion  ;  for  the  skin,  becoming  thin 
and  red,  almost  assumes  the  ordinary  ap- 
pearance of  the  "  pointing"  of  pus.  The 
integuments  ulcerate  slowly.  Several 
openings  sometimes  form  consecutively. 
But  the  discharge  is  never  genuine  pus. 
It  is  curdy  or  flak}r,  blood-tinged,  it  emits 
a  fetid,  perhaps  an  offensive  odor,  and  a 
healthy  process  is  not  excited.    At  last, 
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the  tumor  being  removed,  a  section 
through  its  centre  shows  the  new  growth, 
with  a  cavity  in  its  interior  ;  the  walls  of 


the  hollow  being  formed  of  cancer-tissue, 
usually  varying  from  a  quarter  of  an  inch 
to  three-quarters  in  thickness.    The  fistu- 


Fig.  928. 


The  woodcut  shows  a  section  of  a  growth  of  this  kind,  which,  softening  down  in  the  centre,  leaves  a  hol- 
low. The  borders  of  the  growth  are  seen,  and  pieces  of  glass  (6)  passed  through  the  sinuses  or  flstulse  in  the 
skin  communicating  with  the  cavity  (c).  (o)  Nipple  and  ducts  with  bristles  introduced.  From  a  drawing  in 
the  museum  at  Guy's  Hospital. 


lous  openings  in  the  skin  lead  to  sinuses 
communicating  with  the  interior  of  this 
growth. 

As  a  rare  form  of  the  disease,  we  must 
mention  that  one  in  which  innumerable 
tubercles  are  disseminated  throughout 
the  substance  of  the  gland  ;  and  which, 
by  slowly  growing,  form  larger  and  larger 
tubers,  until  they  coalesce  into  a  single 
mass. 

Hitherto  we  have  only  described  the  de- 
velopment of  cancer  in  relation  to  the 
breast.  But  in  the  progress  of  the  dis- 
ease all  the  surrounding  structures  become 
involved.  Hence  there  are  certain  stages 
of  this  fearful  malady  which  it  is  neces- 
sary absolutely  to  describe  briefly  before 
alluding  to  its  treatment. 

In  both  kinds  of  carcinoma,  infiltrating 
and  tuberous,  the  integuments  become  in- 
volved in  the  disease,  but  in  very  different 
conditions  and  degrees.  In  the  former,  the 
fat  between  the  gland  and  the  skin  be- 
comes absorbed,  and  the  new  growth  ex- 
tends along  the  fibrous  septa,  infiltrating 
those  structures  ;  and  when  it  has  reached 
the  skin  it  spreads  in  that  envelope  far 
and  wide.  The  adhesion  between  the 
skin  and  the  anterior  surface  of  the  breast 
is  very  clearly  indicated  by  dimpling  or 
puckering  of  the  integuments  over  the 
tumor,  and  the  loss  of  the  natural  free- 
dom of  movement  of  the  skin  upon  the 
gland.  Very  superficial  ulceration  next 
takes  place  in  that  part  of  the  skin  which 
has  been  for  some  time  of  a  dull  red  or 
purplish  tint.  The  ulceration  extends 
deeper  and  deeper,    wider    and    wider, 


sometimes  leaving  a  large  portion  of  the 
breast  in  a  healthy  state,  whilst  it  creeps 
onwards  in  the  surrounding  integuments 
only.  Occasionally  with  merely  redness 
of  the  skin,  sometimes  even  with  scarcely  a 
blush,  and  in  rare  cases  with  an  absence 
of  red  altogether,  the  infiltration  of  the 
integuments  advances,  contraction  of  the 
infiltrated  tissues  takes  place,  and  the 
whole  surface  of  one  side  of  the  chest  or 
of  both  sides  is  converted  into  a  horny, 
rigid,  unyielding  envelope,  which  entails 
most  acute  suffering.  Such  is  the  cancer 
like  a  cuirass  (en  cuirasse)  of  the  French 
writers. 

In  another  case,  after  the  skin  has  be- 
come once  infiltrated,  minute  and  isolated 
centres  of  cancer  spring  up  in  the  neigh- 
boring integuments,  and  as  they  grow, 
the  skin  ulcerates,  and  several  detached 
cutaneous  ulcers  are  developed. 

The  tuberous  variety  increases  with 
more  or  less  rapidity,  elevating  the  skin, 
which  becomes  thin,  its  vessels  congested, 
and  therefore  of  a  brilliant  hue,  shining, 
and  tense.  This  appearance  sometimes 
closely  resembles  that  of  a  pointing  ab- 
scess ;  but  it  may  be  distinguished  from  it 
by  its  slow  progress,  the  little  pain  ac- 
companying the  disease,  a  more  sharply 
circumscribed  redness,  and  the  absence  of 
that  gently  varying  shade  of  tint  from  the 
centre  to  the  periphery  of  the  colored 
surface,  so  characteristic  of  inflammation. 
As  regards,  however,  intensity  of  color, 
there  is  no  disease  which  in  this  respect 
at  all  approaches  the  brilliant  red  of  some 
varieties  of  tubers  of  carcinoma  developed 
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in  the  skin.  The  progress  of  this  variety 
differs  remarkably  in  different  cases.  The 
changes  which  occur  are  chiefly  due  either 
to  morbid  processes  taking  place  in  the 
new  growth,  and  destroying  it,  or  to  the 
vitality  of  the  growth  being  maintained 
when  the  disease  progresses.  Thus,  two 
most  opposite  conditions  result.  In  one, 
after  the  integuments  have  ulcerated, 
nearly  the  whole  growth  sloughs  out ;  in 
the  other,  the  tumor  continues  to  grow, 
and  a  large  fungating  mass  is  formed, 
which  reaches  prodigious  dimensions  in 
some  cases.  Accompanying  this  fungous 
cancer  there  is  generally  a  profuse  serous 
secretion,  sometimes  almost  clear,  but 
emitting  a  sickening  nauseating  odor  ;  at 
other  times  a  sanious,  purulent  discharge, 
mixed  with  the  debris  of  the  growth,  the 
effluvium  from  which  is  intolerably  offen- 
sive. Profuse  hemorrhages  commonly 
take  place  from  such  growths,  from  which 
circumstance  William  Hey  attempted  to 
establish  a  special  variety  of  cancel*. 

The  above  remarks  apply  to  the  rrfost 
common  varieties  of  cancer  affecting  the 
breast.  Varieties  both  in  appearance, 
mode  of  increase,  rapidity  and  slowness 
of  growth,  from  infiltration  of  neighbor- 
ing tissues,  and  from  accumulations  of- 
serum  and  blood  enclosed  in  cysts,  often 
occur ;  into  a  description  of  which  the 
limits  assigned  to  this  essay  do  not  permit 
us  to  enter. 

Retraction  of  the  nipple  occurs  in  the 
infiltrating  variety  of  carcinoma  ;  it  does 
not  in  the  tuberous.  It  is  always  most 
marked  when  the  infiltration  is  central ; 
and  sometimes  the  nipple  may  be  drawn 
in  and  towards  the  hardness  when  lobular 
infiltration  only  exists.  This  state  of  the 
nipple  then  is  pathognomonic  only  of  the 
variety  of  the  disease,  and  of  the  stage  at 
which  it  has  arrived.  It  should  never  be 
regarded  as  conclusive  evidence  of  the 
nature  of  the  disease,  but  merely  as  an 
accidental  occurrence. 

The  nipple  sometimes  projects  consider- 
ably after  having  been  deeply  retracted. 
That  organ  is  then  infiltrated  with  carci- 
noma. When  thus  diseased,  the  section, 
as  represented  in  the  woodcut  [fig.  929], 
shows  a  remarkable  prominence  of  the 
nipple. 

The  lymphatic  glands 'in  the  axilla, 
above  the  clavicle,  and  even  those  at  the 
side  of  the  neck,  become  infiltrated  with 
cancer  as  the  disease  advances.  Usually, 
however,  the  growth  in  the  breast  has 
been  observed  some  months  before  they 
arc  affected,  and  generally  the  integuments 
are  more  or  less  implicated  before  they  are 
deeply  involved.  Sometimes  the  disease, 
first  noticed  in  the  breast,  seems  to  remain 
quiescent,  and  the  axillary  growth  ad- 
vances rapidly.  As  the  morbid  condition 
of  the  axillary  glands  advances,  the  upper 


extremit}r  becomes  cedematous,  serous 
effusion  into  the  pleura  of  the  same  side 
takes  place,  and  the  sufferer  dies  without 
the  primary  local  disease  causing  much 
trouble. 


Infiltrating  carcinoma  of  the  breastand  nipple.  The 
figure  shows  a  projecting  nipple  though  apparently 
embedded  in  the  adjacent  tissues.  Patient  aged 
forty  five,  growth,  one  year.  Drawing  in  Guy's  Hos- 
pital Museum,  40918. 

The  causes  of  cancer,  and  hereditary 
influence,  if  fhere  be  any,  relating  to  its 
generation,  are  points  belonging  to  the 
natural  history  of  the  disease,  which  have 
been  already  described  in  the  essay  on 
Cancer. 

The  treatment  of  cancer  of  the  breast 
may  be  carried  out  upon  two  principles. 
The  surgeon  has  therefore  to  decide 
whether  the  growth  shall  be  allowed  to 
pursue  its  course  under  a  palliative  plan 
of  treatment,  or  whether  the  tumor  and 
diseased  organ  shall  be  taken  off  from  the 
body  1))'  a  cutting  operation,  or  by  some 
other  method. 

There  are  those  who  refuse  to  admit 
the  efficacy  of  removing  a  growth  of  can- 
cer under  any  circumstances,  and  there 
are  others  who  would  take  it  away  in 
every  case.  A  surgeon  who  would  adopt 
either  the  one  proceeding  or  the  other  ex- 
clusively must,  we  think,  err  in  the  treat- 
ment of  this  class  of  cases.  The  fact  is, 
we  believe,  that,  in  a  great  number  of 
persons,  life  may  be  prolonged,  local  suf- 
fering may  be  prevented,  and  much  men- 
tal anxiety  is  sure  to  be  avoided,  by  a 
careful  and  judicious  selection  of  those 
cases  in  which  the  removal  of  the  primary 
growth  can  be  easily  effected,  and  in 
which  the  constitutional  powers  of  the 
patient  render  a  surgical  operation  ad- 
missible. 

We  may  here  add,  in  a  very  few  words, 
that  in  every  case  of  the  kind  the  state  of 
the  patient's  general  health  is  of  primary 
importance.  If  that  be  impaired,  the 
doubtful  issue  of  an  operation  would  deter 
most  surgeons  from  recommending  a  pro- 
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ceeding  under  the  influence  of  which  the 
sufferer  may  sink ;  bat  when,  as  often 
happens,  the  constitution  seems  to  be 
unaffected,  surely  that  which  the  surgeon 
knows  to  be  a  sign,  a  source,  an  origin  of 
impending  misery,  may  be  taken  away 
with  a  fair  hope  of  advantage.  In  order 
to  point  out  the  cases  in  which  the  re- 
moval of  the  cancer  is  neither  desirable 
nor  admissible,  we  may  refer  the  reader 
to  the  lecture  of  Sir  Benjamin  Brodie,1 
and  to  the  essay  on  Cancer. 

We  consider  the  operation  of  removing 
the  tumor,  together  with  the  breast, 
always  admissible  when  the  health  of  the 
patient  appears  to  be  favorable  to  recov- 
ery from  that  operation,  when*  the  dis- 
ease involves  the  tissues  of  the  breast  only, 
and  when  the  axillary  lymphatic  glands 
are  not  involved. 

We  believe  it  may  be  undertaken  with 
advantage  when  the  disease  has  extended 
to  the  skin  without  infiltrating  the  cuta- 
neous tissue  to  a  wide  extent,  when 
ulceration  has  taken  place,  and  even  when 
the  axillary  lymphatic  glands  are  dis- 
tinctly perceptible  and  somewhat  enlarged. 
As  a  general  rule,  it  may  be  stated  that 
the  more  limited  the  local  disease  is  at 
the  time  of  the  operation,  the  better  the 
chance  of  a  satisfactory  result  as  regards 
the  region,  and  that  if  the  general  health 
of  the  patient  be  well  attended  to,  after 
the  wound  has  healed,  some  prospect  ap- 
pears of  considerably  ameliorating  the 
condition  of  a  sufferer  affected  by  this 
disease. 

We  cannot  here  discuss  the  advantages 
or  disadvantages  of  a  cutting  operation, 
as  compared  with  the  removal  of  the 
tumor  by  other  methods.  Both  means 
have  their  advocates  ;  both  plans  may  be 
adopted  in  special  cases.  The  one  is  ex- 
peditious, attended  with  little  suffering, 
certain  of  removing  the  whole  of  the 
diseased  organ.  The  treatment  by  caus- 
tics is  tedious,  attended  generally  with 
excruciating  pain,  and  very  uncertain  in 
its  operation. 

In  comparing  the  results  of  the  two 
methods  upon  the  constitutional  progress 
or  local  relapse  of  the  disease,  there  is 
not  sufficient  evidence  in  favor  of  one 
over  the  other.  Both  are  commonly  fol- 
lowed by  a  development  of  cancer  either 
in  the  region  first  affected  and  its  vicinity, 
or  new  centres  of  growth  become  estab- 
lished in  distant  parts. 

The  treatment  of  ulcerated  cancer  con- 
sists in  following  out  the  principles  appli- 
cable to  all  sloughing  open  surfaces  ;  thus, 
all  those  applications  which  tend  to 
cleanse  the  surface  ai*e  especially  service- 
able.     Lotions  composed  of  solutions  of 


1  Lectures  on  various  subjects  in  Pathology 
and  Surgery. 


the  chloride  of  zinc,  permanganate  of 
potash,  terchloride  of  carbon,  or  chloride 
of  potash,  are  very  useful ;  with  which  se- 
datives, as  morphia,  solutions  of  opium, 
or  belladonna,  may  be  combined  to  soothe 
the  pain.  Some  substances,  applied  in  the 
form  of  powder,  as  equal  parts  of  chloride 
of  zinc  and  oxide  of  zinc,  or  the  former 
mixed  with  some  farinaceous  powder  or 
gum,  serve  very  well  to  induce  a  more 
rapid  sloughing  of  the  new  growth,  and 
a  more  tolerable  state  of  the  ulcerated 
surface.  By  persisting  in  these  applica- 
tions, the  wound  occasionally  even  closes, 
and  a  tolerably  healthy  cicatrization  of 
the  normal  tissues  is  the  result. 

The  hemorrhages  attending  these  ul- 
cerated and  sloughing  surfaces  may  be  con- 
trolled by  cold,  by  the  application  of  as- 
tringent powders  or  lotions,  and  other 
common  styptics.  When  practicable,  the 
slough  from  under  which  the  bleeding 
usually  takes  place  should  be  removed, 
in  order  that  the  styptic  may  reach  the 
open  vessel. 

The  oedematous  condition  of  the  tissues 
of  the  upper  extremity  which  in  some 
cases  ensues  upon  infiltration  of  the  axil- 
lary lymphatic  glands,  is  a  source  of  great 
suffering,  which  it  is  very  difficult  to  ame- 
liorate. Local  means  generally  avail 
little.  The  elevation  of  the  arm  assists 
the  return  of  the  serum,  and  subcutaneous 
punctures  are  beneficial. 

When  a  second,  a  third,  or  even  a  fourth 
or  more  growths  appear,  their  removal  is 
quite  justifiable,  provided  the  constitu- 
tional powers  of  the  patient  be  good,  and 
the  local  disorder  threatens  to  become  a 
source  of  prolonged  misery  and  suffering. 

The  mortality  depending  upon  causes 
referable  to  the  operation  of  amputation 
of  the  breast  is  extremely  small ;  the  pro- 
portion in  cases  treated  in  Guy's  Hos- 
pital being  about  six  per  cent.  ;  whilst  in 
private  practice  it  has  not  amounted  to 
anything  like  that  figure. 

The  limits  of  this  essay  preclude  even 
touching  upon  the  many  points-  of  great 
interest  in  the  natural  history  of  cancer  ; 
but  the  reader  may  supply  the  deficiency 
by  turning  to  that  on  Cancer,  in  which 
the  whole  subject  of  the  disease  is  fully 
treated  of.  But  I  cannot  conclude  with- 
out urging  the  expediency  of  removing 
the  first  growth  of  cancer  in  select  cases.  I 
do  so  upon  the  firm  conviction,  based  upon 
experience,  that  by  so  acting  life  may  be 
prolonged  ;  a  certain  amount  of  immu- 
nity from  bodily  suffering  and  mental  dis- 
tress may  be  ensured  ;  the  chance  of  free- 
dom from  all  local  suffering  is  given  ;  and 
that,  when  unhappily  the  recurrence  of 
the  disease  gives  rise  to  ulceration,  the 
duration  of  that  distressing  state  is  short- 
ened. 

[Mr.  Birkett's  classification  of  tumors 
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differs  so  much  from  that  of  many  recent 
authors,  "that  it  seems  necessary  to  say  a 
few  words  regarding  the  theories  more 
prevalent  at  the  present  time.  The  popu- 
lar, hut  hy  no  means  thoroughly  estab- 
lished doctrine  of  the  Germans,,  that  the 
three  layers  of  the  blastoderm  preserve 
through  life  their  individuality  and  inde- 
pendence, each  giving  rise  to  its  own  pe- 
culiar kind  of  tissue,  has  led  to  the  adop- 
tion of  a  classification  of  tumors  founded 
upon  their  anatomical  and  genetic  pecu- 
liarities. Advocates  of  this  doctrine  di- 
vide neoplasms  into  two  great  classes : 
1st,  the  epidermal  and  epithelial  growths, 
which  are  supposed  to  spring  invariably 
from  the  outer  and  inner  blastodermic 
layers ;  and  2d,  the  neuromata,  angio- 
mata,  myomata,  lymphadenomata,  and 
tumors  of  connective  tissues,  all  of  which 
arise  from  the  meso-blast.  In  placing  a 
tumor,  therefore,  they  seek,  1st,  to  deter- 
mine its  tissue  origin,  and  2d,  its  anatom- 
ical characters,  the  latter  determining  the 
sub-class  to  which  it  shall  be  assignetf. 
"Without  entering  further  upon  a  subject 
which  has  doubtless  been  discussed  in  the 
chapter  on  the  general  subject  of  tumors, 
it  is  sufficient  to  say  that  Mr.  Birkett's 
fibro-plastic  tumors,  and  many  of  his  tu- 
berous and  cystic  cancers,  are  described  in 
other  authors  as  atypical  tumors  of  con- 
nective-tissue type,  under  the  name  of 
sarcoma.  Certain  tuberous  and  cystic 
cancers  still  hold  their  place  as  true  ..can- 
cer, arising  from  an  epithelial  matrix. 
The  infiltrating  variety,  or  scirrhus,  re- 
garded by  most  authors  as  a  true  epithe- 
lial cancer,  is  assigned  by  Cornil  and 
Ranvier  a  place  among  the  tumors  of 
connective-tissue  origin. 

As  regards  the  diagnosis  and  treatment 
of  tumors,  the  systematic  authors  fail  ap- 
parently to  comprehend  the  necessities  of 
the  general  practitioner.  In  the  early 
stages  of  a  neoplasm's  growth,  when  the 
family  physician  is  called  upon  for  advice 
and  treatment,  the  difficulties  of  diagnosis 
are  different  and  vastly  greater  than  at  a 
later  period,  when  it  comes  before  the 
consulting  surgeon.  The  determining 
symptoms,  which  afterwards  make  the 
character  of  the  swelling  unmistakable, 
are  then  absent.  An  ill-defined  tume- 
faction, a  scarcely  perceptible  hardening 
of  the  tissues,  may  be  the  sole  indication 
of  what  may  soon  grow  into  a  large  tu- 
mor. The  rules  for  diagnosis,  laid  down 
at  great  length  in  the  books,  and  depend- 
ing upon  the  mode  of  growth  and  devel- 
opment of  the  tumor  for  their  value,  do 
not  meet  the  needs  of  that  stage  when  the 
tumor  has  hardly  begun  to  grow,  nor  to 
show  its  peculiar  tendencies.  The  inexpe- 
rienced practitioner  finds  himself  thrown 
then  upon  his  own  resources  in  a  matter 
of  great  concern.     It  would  seem  neces- 


sary to  supply  this  gap  in  our  literature, 
if  in  no  other  way,  by  at  least  stating  defi- 
nitely the  limits  of  our  art.  The  general 
practitioner  is  not  so  much  concerned 
about  the  refinements  of  diagnosis  as 
about  those  major  questions  which  bear 
directly  upon  treatment.  It  is  to  the  pa- 
tient immaterial  whether  a  certain  growth 
be  called  sarcoma  or  cancer,  but  it  is  of 
vital  importance  to  determine  whether  its 
tendencies  are  or  are  not  malignant.  If 
this  cannot  be  determined,  it  then  be- 
comes important  that  the  physician  should 
pursue  the  right  course  until  the  doubt 
shall  have  been  solved.  It  is  singular 
that  the  most  common  and  serious  diffi- 
culties are  often  lost  sight  of  while  lesser 
problems  are  treated  at  great  length. 
Gross,  in  his  recent  work  on  Mammary 
Tumors,  devotes  a  chapter  to  diagnosis, 
and  discourses  at  length  upon  the  differ- 
ences between  benign  and  malignant  tu- 
mors, a  matter  of  comparatively  little  im- 
portance as  regards  treatment.  A  neo- 
plasuushould  be  cut  out,  whether  benign 
or  malignant,  and  the  only  difference  "in 
the  treatment  would  be  in  the  greater  or 
less  promptitude  in  operating,  and  in  the 
amount  of  tissue  removed.  He  says  al- 
most nothing,  on  the  other  hand,  about  the 
far  greater  and  more  perplexing  problem 
of  diagnosticating  tumors  in  their  early 
stages  from  inflammatory  conditions  and 
indurations.  In  fact,  by  far  the  greater 
number  of  errors  committed  in  the  diag- 
nosis of  mammary  tumors,  are  made  in 
confusing  the  phenomena  of  inflammation, 
acute  or  chronic,  and  those  of  the  growth 
of  tumors.  I  have  seen  malignant  sarco- 
mata mistaken,  again  and  again,  for  acute 
and  subacute  inflammation,  but  only, once 
in  a  mammary  tumor.  In  February, 
1874,  an  intelligent  physician  brought  his 
wife  to  me  for  advice.  Her  last  child  was 
born  on  June  23, 1873.  She  had  nursed  it 
from  both  breasts.  In  September  the 
right  breast  became  sore  and  swollen.  It 
seemed  inflamed,  and  was  treated  accord- 
ingly. After  several  weeks  the  swelling 
partially  subsided,  the  pain  grew  less,  and 
fluctuation  was  felt  deep  in  the  breast.  It 
was  lanced,  and  a  quantity  of  straw- 
colored  fluid  evacuated.  It  was  after 
this  that  the  husband  began  to  sus- 
pect that  the  continued  swelling  meant 
something  more  than  an  abscess.  "When 
I  saw  it,  the  breast  was  occupied  by  a 
large,  soft  tumor,  which  extended  up  un- 
der the  great  pectoral  muscle.  The  lym- 
phatic glands  were  not  then  involved.  Ex- 
tirpation on  March  3d  was  followed  by 
recurrence  in  the  supra-clavicular  glands, 
and  a  speedy  death.  The  tumor  was  a 
round-celled  sarcoma. 

A  case  was  once  related  to  me  which 
had  a  similar  history  of  acute  inflamma- 
tion marking  the  growth  of  malignant  dis- 


DISEASES    OF    THE    NIPPLE, 


709 


ease.  A  young  girl  received  a  blow  on 
the  breast ;  a  severe  inflammation  fol- 
lowed. In  the  inflammatory  tissue  a  tu- 
mor developed,  which  soon  destined  her. 

I  have  seen  several  cases  with  similar 
history  but  of  other  organs,  and  especially 
the  eye,  upper  jaw,  and  axillary  space, 
and  1  will  frankly  confess  that  I  do  not 
know  of  any  means  of  diagnosis  except- 
ing to  await  the  development  of  the  dis- 
ease by  time  ;  the  apparent  inflammation 
accounts  for  all  the  phenomena.  An  ex- 
ploring needle,  if  introduced,  would  secure 
only  blood  or  at  most  a  few  cells  not  to  be 
distinguished  from  pus  cells.  It  must  be 
remarked  also  that  the  preconception  in 
the  mind  of  the  attending  physician  de- 
lays the  recognition  of  such  cases,  long 
after  their  character  has  become  patent 
to  an  unprejudiced  observer. 

There  are  but  two  pathological  condi- 
tions which  are  frequently  mistaken  for 
hard  cancer  of  the  'breast ;  the  one  are 
the  little  cysts,  so  common  in  middle-aged 
and  old  women.  These  grow  sometimes 
quite  rapidly,  become  tensely  filled  with 
fluid,  and  feel  quite  hard  under  the  over- 
lying tissues.  They  are  often  associated 
with  cancer.  The  exploring  needle  will 
readily  detect  their  nature,  and  they  need 
never  be  mistaken  except  when  surround- 
ed with  a  very  thick  wall.  The  other  are 
the  chronic  indurations  which  are  quite 
common  in  the  breast  either  as  a  hard, 
circumscribed  lump,  or  as  a  general  inter- 
stitial chronic  mastitis.  The  common 
error  of  the  inexperieuced  practitioner  is 
to  mistake  the  beginning  of  scirrhus  for 
this  more  benign  trouble.  Either  the 
lump  in  the  gland  has  a  history  of  injury 
or  there  has  been  a  previous  mastitis,  or 
the  physician  is  reluctant  to  suspect  evil 
of  a  small  knot,  deep  in  the  tissue,  with- 
out adhesions  or  accompanying  lymphatic 
involvement.  The  diagnosis  .of  scirrhus 
from  inflammatory  trduble  becomes  easy 
enough  in  time,  but  is  exceedingly  diffi- 
cult if  the  surgeon,  wishing  to  operate  at 
the  period  of  its  earliest  infancy,  refuses 
to  await  the  evidences  of  infection.  Occa- 
sionally it  is.  the  other  way,  and  indura- 
tions are  mistaken  for  scirrhus.  I  was 
once  consulted  by  a  woman  of  forty,  who 
a  month  previous  had  discovered  a  pain- 
less lump  in  the  lower  margin  of  the  right 
breast.  It  was  very  hard,  and  attached 
to  the  adjacent  tissue.  I  urged  an  opera- 
tion. She  lived  in  Buffalo,  and  went  home 
to  consult  an  eminent  surgeon  of  that 
city.  He  coincided  in  my  opinion,  and 
she  began  to  prepare  for  an  operation, 
when  suddenly  the  knot  became  dissolved 
in  pus.  In  diagnosticating  inflammatory 
conditions  from  malignant  growths,  the 
student  may  remember  that  while  acute 
and  subacute  inflammations  of  the  breast 
are  quite   common,  encephaloid   tumors 


simulating  them  are  quite  rare,  and  on 
the  other  hand  that  in  nine  cases  out  of 
ten,  hard  lumps  accruing  in  the  breasts 
of  women  of  thirty-five  and  over  will 
prove  to  be  scirrhus,  and  only  in  the  tenth 
case  an  inflammatory  induration. 

In  considering  the  treatment  of  tume- 
factions of  the  mammary  glands,  the  sur- 
geon must  bear  in  mind  that  the  very 
worst  physical  evil  which  can  befall  a 
human  being  is  to  become  infected  with 
malignant  disease.  He  who  believes  in 
the  local  origin  of  all  tumors  will  not  hesi- 
tate long  in  concluding  to- operate  when 
possible,  upon  all  such  cases,  before  evi- 
dences of  infection  have  become  manifest. 
To  do  this,  is  to  operate  before  the  clinical 
proofs  of  cancer  have  become  positive,  at 
a  time  when  it  may  be  yet  doubtful 
whether  the  surgeon  have  before  him  a 
benign  induration  or  malignant  tumor. 
The  rule  should  be  held  imperative  that 
all  cases  which,  after  a  short  trial  of 
remedies,  still  remain  doubtful,  should  be 
subjected  to  the  knife.  The  clangers  of 
an  operation  do  not  for  a  moment  com- 
pare with  those  of  malignant  infection.] 


Special  Diseases.    Division  IV. 

Diseases  of  the  Nipple  and  Areola  ;  the 
Sinuses ;  the  Sebaceous  Glands. 

Deficiency  of  thenipijle.— This  deformity 
results  from  an  arrest  of  its  development, 
or  is  produced  by  disease.  When,  how- 
ever, a  breast  exists,  there  is  always  a 
trace  of  a  nipple  and  areola.  There  may 
not  be  the  slightest  elevation  ;  even  a  de- 
pression may  occupy  the  site  of  the  mam- 
milla ;  but  the  milk-tubes  terminate  be- 
tween the  ruga?  on  a  small  spot  of  skin. 
The  nipple  is  often  destroyed  by  disease. 
Thus  gangrene  occasionally  attacks  it,  and 
the  whole  organ  falls  off.  Also,  a  nipple 
once  well  formed  may  be  drawn  inward 
or  retracted,  and  so  deeply  that  its  ex- 
tremity is  entirely  lost  to  view.  But  in 
every  case  in  which  a  surgeon  observes 
this  condition,  especially  if  associated 
with  disease,  he  should  be  scrupulously 
careful  to  ascertain  if  the  deformed  organ 
was  ever  perfectly  developed. 

A  bifid  nipple  is  sometimes  seen  ;  and 
occasionally  it  is  ill-shaped,  being  clavate, 
pendulous,  and  covered  with  small  tuber- 
cles. Hypertrophy  of  its  tissues  occurs 
but  rarely.  There  are  cases  on  record  in 
which  several  nipples  have  been  developed 
on  one  breast  (pleiomastia). 

Inflammation  often  attacks  the  nipple. 
It  is  especially  prone  to  this  condition 
during  the  first  occasion  of  suckling,  and 
with  some  women  at  the  commencement 
of  every  lactation.  The  most  frequent 
result  of  that  morbid  condition  is  the  pro- 
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duction  of  superficial  ulceration  upon  its 
surface.  Small  ulcers  are  formed  between 
the  rugse,  on  its  apex  and  sides,  and 
sometimes  they  encircle  its  base,  even  ex- 
tending upon  tbe  areola.  The  abraded 
surfaces  are  exquisitely  painful,  and  they 
often  bleed  freely.  Much  constitutional 
disturbance,  mental  distress,  and  acute 
local  suffering  are  excited  by  these  super- 
ficial ulcers,  which  are  commonly  termed 
"  cracks,"  "fissures,"  or  "chaps."  It  is 
asserted  that  these  ulcers  are  frequently 
engendered  by  the  morbid  state  of  the 
mucous  membrane  of  the  infant's  mouth. 
We  have  not,  however,  been  able  to 
obtain  sufficient  evidence  of  the  va- 
lidity of  the  statement.  As  regards 
treatment,  the  most  essential  point  to- 
wards remedying  these  troubles  consists 
in  frequent  ablutions  with  warm  water, 
in  abstaining  from  the  application  of  irri- 
tating lotions  and  ointments,  but  protect- 
ing the  part  with  moist  cotton-wool  and 
gutta-percha  tissue.  A  difficulty  in  most"' 
cases  arises  from  the  necessity  of  suckfrng 
the  infant.  Various  "shields"  are  con- 
structed, therefore,  to  protect  the  organ 
from  the  pressure  and  dragging  caused  by 
the  lips  and  tongue  of  the  infant.  The 
application  of  soothing  substances  is  pre- 
ferable to  those  which  produce  pain,  and, 
therefore,  a  little  glycerine,  collodion,  or 
almond-oil  is  beneficial.  Astringent, 
stimulating,  and  narcotic  applications  are 
not  always  admissible,  on  account  of  the 
suffering  they  entail  upon  the  mother,  and 
the  risk  of  injuring  the  infant.  Sub- 
stances in  dry  impalpable  powder  are 
beneficial.  Thus,  the  oxide  of  zinc,  car- 
bonate of  magnesia,  lycopodium,  prepared 
chalk,  may  be  tied  up  in  very  fine  muslin, 
and  the  nipple  dusted  with  the  particles 
which  pass  between  the  threads.  Ab- 
scesses, sloughing,  herpetic  or  eczematous 
eruptions  affecting  the  nipple,  require  no 
special  mode  of  treatment. 

Hyperozsthesia  of  the  nipple. — "We  have 
seen  a  curious  condition  of  the  nipple,  but 
only  once,  to  which  the  term  hyperesthe- 
sia seems  the  most  applicable.  The  organ 
became,  upon  exposure,  rigid,  its  follicles 
very  distinct,  its  base  red,  and  its  point 
bloodless  and  hence  quite  white.  It  was 
on  the  person  of  a  middle-aged,  married, 
but  sterile  woman,  who  described  the 
pain  as  most  acute. 

Inflammation  and  abscesses,  together 
with  various  cutaneous  eruptions,  are  de- 
veloped in  the  tissues  of  the  areola.  Ab- 
scess often  forms  in  the  portion  of  the 
gland  immediately  beneath  it.  The  point 
of  chief  importance  to  remember,  in  con- 
nection therewith,  is  that  the  lacteal 
sinuses  are  placed  here,  and  that  great 
care  is  requisite  to  avoid  cutting  them 
transversely  if  a  bistoury  is  required  to 
be  used.    It  is  always  desirable  to  allow 


pus  to  point  very  prominently  when  it  is 
formed  beneath  the  areola  ;  and  if  an  in- 
cision be  made,  the  direction  should  al- 
ways pursue  a  straight  line  radiating 
from  the  nipple.  The  effect  of  departure 
from  these  directions  may  be  the  division 
of  a  duct ;  the  consequence  of  which  will 
be  that,  a  fistulous  opening  being  estab- 
lished, the  milk  will  flow  freely  every  time 
the  woman  suckles,  for  it  rarely  heals 
until  after  weaning. 

Within  the  area  of  thenipple  and  areola 
new  growths  are  occasionally  developed. 
Pendulous,  cutaneous  formations  :  follicu- 
lar tumors,  or  cysts,  containing  sebaceous 
secretion  ;  vascular  growths  of  true  erec- 
tile tissue ;  epithelioma  and  infiltrating 
carcinoma,  have  all  been  met  with  in 
various  degrees  of  frequency  ;  but  as  they 
require  to  be  treated  upon  the  same  prin- 
ciples as  when  found  in  other  parts,  it 
would  be  idle  to  dwell  upon  them  here. 


Special  Diseases.    Division  y. 

Diseases  of  the  Male  Mammilla. 

The  affections  of  the  male  organ  relate 
to  its  conditions  in  a  perfectly  rudiment- 
ary state,  and  when  there  is  a  gland  de- 
veloped ;  for  we  have  seen  and  dissected 
as  perfect  a  passive  glandular  structure 
taken  from  a  man  as  was  ever  formed  in 
a  young  girl.  Soon  after  birth  the  organ 
becomes  tumid,  and  a  secretion  forms 
within  the  ducts.  If  left  to  nature,  no 
difficulty  arises.  Should  inflammation 
happen,  which  usually  arises  from  the 
ofticiousness  of  nurses,  it  must  be  treated 
as  before  described. 

At  puberty  the  gland  usually  enlarges, 
becomes  painful  for  a  few  days,  and  then 
slowly  decreases  until  nothing  but  the 
nipple  is  perceptible.  But  if  the  part  be 
irritated,  inflammation  running  on  to  the 
formation  of  abscess  will  be  excited.  In 
rather  delicate  men  the  gland  is  some- 
times largely  developed, —  hypertrophy. 
This  may  occur  on  one  side  only,  or  on 
both  sides.  The  circumstance  generally 
excites  annoyance,  but  no  ill  result ;  al- 
though the  curious  may  see  in  pathologi- 
cal museums  breasts  of  this  kind  which 
have  been  removed  and  labelled  "  scir- 
rhus."  When  these  breasts  are  painful, 
the  improvement  of  the  general  health  is 
indicated,  and  all  local  pressure  must  be 
avoided. 

The  male  is  subject  to  deformities  arising 
from  excess  of  mammillae  :  thus  we  have 
seen  a  man  with  four  nipples.  We  have 
met  with  a  man  who  had  one  only,  on  the 
right  side.  The  defect  was  associated 
with  absence  of  the  lowermost  fibres  of 
the  left  pectoral  muscle. 
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The  diseases  of  this  organ  in  the  male 
are  of  the  same  kind  as  those  in  the  fe- 
male, already  described.  But  disease 
very  rarely  attacks  this  part  in  a  man. 
We  have  seen  a  sebaceous  cyst  developed 
close  to  the  nipple  and  elevating  it,  and 
so  closely  resembling  the  bluish-red  tint 
of  a  tuber  of  cancer  just  about  to  ulcerate 
as  to  excite  grave  apprehensions  ;  but  it 
was  excised  with  the  happiest  result.  Not 
long  since,  Mr.  Prescott  Hewett1  removed 


a   cyst  and  intra-cystic  growth  from  a 
man's  breast. 

Carcinoma  is  the  new  growth  most  com- 
monly developed  in  the  malt  breast.  It 
occurs  generally  between  forty  and  fifty 
years  of  age,  either  in  the  infiltrating  or 
tuberous  form ;  generally,  however,  in  the 
former,  extending  slowly,  and  affecting 
the  integuments  in  its  progress.  Its  treat- 
ment is  similar  to  that  adopted  in  the 
case  of  a  like  disease  in  the  female. 


[DISEASES  OF  THE  SKIN.2 

By  Arthur  Van  Harlingen,  M.D. 


Ik  order  to  gain  a  satisfactory  concep- 
tion of  the  nature  of  any  given  skin-dis- 
ease, in  itself  considered,  some  prelimin- 
ary knowledge  of  the  structure  and  func- 
tions of  the  normal, skin  is  necessary,  and 
also  a  clear  idea  of  the  character  and  ap- 
pearance of  the  individual  lesions  which 
go  to  make  up  the  objective  picture  known 
as  the  eruption.  To  understand  the  va- 
rious diseases  of  the  skin  in  their  relation 
to  each  other,  they  must  be  arranged  in 
some  sort  of  classification. 

With  regard  to  the  first  of  these  desid- 
erata, the  anatomy  and  physiology  of  the 
normal  skin,  the  reader  is  referred  to  the 
various  text  books  upon  skin-diseases, 
particularly  that  of  Duhring,2  where  these 

1  Lancet,  vol.  i.,  1864. 

[2  It  was  at  first  intended  that  the  article 
on  Diseases  of  the  Skin,  in  the  latest  English 
edition  of  this  work,  should  be  reproduced 
here  with  such  notes  and  additions  as  might 
seem  desirable  to  bring  the  text  up  to  the 
level  of  our  present  knowledge.  The  pro- 
gress of  this  branch  of  medicine  has,  how- 
ever, been  so  great  during  the  past  ten  years 
as  practically  to  revolutionize  the  entire  sub- 
ject, and  it  has  been  decided,  after  some  con- 
sideration, that  the  purpose  in  view  would  be 
better  gained  by  a  completely  new  article 
written  from  the  standpoint  of  the  dermatol- 
ogy of  to-day.  In  preparing  this  article, 
therefore,  I  have  only  made  use  of  the  Eng- 
lish authors'  work  incidentally,  quoting 
them  as  in  the  case  of  the  other  authorities. 

3  A  Treatise  on  Diseases  of  the  Skin,  by 
Lewis  A.  Duhring,  M.D.,  2ded.,  Phila.,  1881. 
Also,  by  the  same  author,  Atlas  of  Skin  Dis- 
eases, in  nine  parts,  Phila.,  1876-81.  These 
will  hereafter  be  referred  to  in  an  abbrevi- 
ated form.  Duhring's  work,  the  most  com- 
plete in  the  English  language,  has  been  used 
largely  in    the   preparation    of   this   article, 


subjects  are  clearly  set  forth  and  illus- 
trated. With  respect  to  the  various  le- 
sions of  the  skin  and  the  classification  of 
the  different  affections,  these  may  be  suc- 
cinctly described  here  before  entering  into 
their  consideration  individually. 

Primary  lesions  of  the  skin.— These  are 
such  as  show  themselves  as  primary  forms 
of  disease.  They  are  :  maculae  (macules); 
papula?  (papules) ;  vesiculce  (vesicles) ;  bul- 
lae (blebs)  ;  pustuloz  (pustules) ;  pomphi 
(wheals)  ;  tubercular  (tubercles)  ;  and  tu- 
mores  (tumors). 

Maculae  are  variously  sized,  shaped,  and 
colored  portions  of  altered  skin,  unac- 
companied by  elevation  or  depression. 
Papules  are  circumscribed,  solid  eleva- 
tions of  the  skin,  varying  in  size  from  a 
pin-head  to  a  split  pea.  'Vesicles  are  cir- 
cumscribed rounded  elevations  of  the  epi- 
dermis, varying  in  size  from  a  pin-point 
to  a  split  pea,  containing  a  clear  serous 
fluid.  Blebs  are  irregularly  shaped  eleva- 
tions of  the  epidermis,  varying  in  size 
from  a  split-pea  to  a  goose-egg,  containing 
a  clear  or  opaque  fluid.  Pustules  are 
circumscribed,  rounded  elevations  of  the 
epidermis,  varying  in  size  from  a  pin- 
point to  a  finger  nail,  containing  pus. 
Wheals  are  firm,  flat,  elongated,  or  round- 
ed, slightly  raised  elevations  of  an  eva- 
nescent character.  Tubercles  are  firmly 
seated  solid  elevations  of  the  skin,  vary- 
ing in  size  from  a  split  pea  to  a  cherry. 
Tumors  of  the  skin  are  variously  sized, 
shaped,  and  constitute  firm  prominences. 

and  the  definitions  of  the  several  diseases 
have  in  each  case  been  taken  entirely  from 
it.  For  further  information  regarding  the 
rarer  affections  omitted  here  or  only  touched 
upon,  the  reader  is  referred  to  the  work  it- 
self. 
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Secondary  lesions  of  the  skin. — Such  le- 
sions of  the  skin  as  exist  either  as  the  re- 
sult of  primary  lesions  or  from  other 
causes.  They  are :  crustce  (crusts) ; 
squamce  (scales)  ;  excoriationes  (excoria- 
tions) ;  rhagades  (fissures) ;  ulcera  (ulcers); 
and  cicatrices  (scars). 

Crusts  are  effete  masses  of  dried  mate- 
rial composed  of  the  products  of  disease 
of  the  skin.  Scales  are  dry  laminated 
masses  of  epidermis  which  have  separated 
from  the  tissues  beneath.  Excoriations 
are  losses  of  tissue  occurring  in: the  super- 
ficial layers  of  the  skin.  Fissures  are 
linear  wounds  having  their  seat  in  the 
epidermis  or  corium.  Ulcers  of  the  skin 
are  irregularly  sized  and  shaped  excava- 
tions of  the  cutaneous  tissues,  the  result 
of  disease.  Scars  are  new  formations  oc- 
cupying the  place  of  former  normal  tissue. 

Classification  of  diseases  of  the  skin. — No 
classification  of  the  skin-diseases  has  yet 
been  devised  which  has  gained  universal 
acceptance.  That  of  Hebra,  however,  has 
of  late  years  come  more  and  mom^nto 
use,  and  is  perhaps  more  generally  em- 
ployed at  present  than  any  other.  The 
American  Dermatological  Association  has 
adopted  Hebra's  classification  with  some 
modifications,  and  has  given  the  weight 
of  its  authority,  that  of  the  leading  derma- 
tologists of  this  country,  to  this  plan. 
For  that  reason,  and  because  the  classifi- 
cation is  one  which  is  intelligible  and  prac- 
ticable, it  has  been  adopted  in  this  article. 
It  includes  the  following  nine  classes  : — 
I.  Disorders  of  the  Glands  ;  (1) 
of  the  sweat  glands  ;  (2)  of  the 
sebaceous  glands. 

IT.  Inflammations. 

III  Hemorrhages. 

IV  Hypertrophies;  (1)  of  pigment ; 

(2)  of  epidermal  and  papillary 
layer  ;  (3)  of  corium. 
V.  Atrophies  ;  (1)  of  pigment ;  (2)  of 
hair;  (3)  of  nail;  (4)  of  corium. 
VI.  New  Growths  ;  (1)  of  connective- 
tissue  ;    (2)  of  vessels  ;   (3)   of 
granulation-tissue. 
VII.  Ulcers.1 
VIII.  Neuroses. 
IX.  Parasitic  Affections  ;  (1)  vege- 
table ;  (2)  animal. 


Class  I.—  DISOKDEKS  OF  THE 
GLANDS. 

(1)  OF  the  sweat-glands. 
Hyperidrosis. 

Hyperidrosis  is  a  functional  disorder  of 
the   sweat-glands,   consisting    in    an  in- 

1  Ulcers,  having  been  treated. of  elsewhere 
in  this  work,  will  not  be  described  in  tbe  pre- 
sent paper. 


creased  flow  of  sweat.  The  affection  may 
be  very  slight,  merely  manifesting  itself 
in  a  dampness  of  the  skin,  as  in  those 
persons  who  suffer  from  "clamminess"  of 
the  hands  or  feet ;  or  it  may  show  itself 
in  the  pouring  forth  of  very  large  amounts. 
It  may  be  acute  or  chronic,  and  it  may  be 
localized  at  certain  points,  as  the  palms 
and  soles,  which  are  the  ordinary  seat  of 
the  disease,  or  it  may  involve  the  whole 
body,  as  in  pneumonia,  tuberculosis,  rheu- 
matism, etc.  Local  hyperidrosis  is  often 
a  disagreeable  and  stubborn  disease.  It 
usually  occurs  on  the  palms,  soles,  axillae, 
and  genitalia, — on  one  or  both  sides. 
Cases  of  unilateral  sweating  are  occasion- 
ally recorded,  when  the  disease  may  affect 
one  entire  half  of  the  body.  The  quan- 
tity of  perspiration  secreted  when  the 
disease  occurs  on  the  palms  or  soles  is  oc- 
casionally excessive ;  when  affecting  the 
former,  the  sweat  may  at  times  drip  from 
the  ends  of  the  fingers  when  the  hand  is 
held  down,  as  if  it  had  just  been  dipped  in 
water.  The  amount  of  sweat  secreted  at 
one  time  or  another  depends  on  various 
circumstances,  as  the  condition  of  the  pa- 
tient, exercise,  temperature,  etc. 

The  skin  cannot  be  kept  dry,  and  it 
usually  presents  a  whitish  or  yellowish 
color  and  a  soggy,  water-logged  appear- 
ance. When  the  soles  are  affected,  the 
socks  and  shoes  become  moist,  and  the 
latter  especially  becoming  soaked  with 
decomposing  secretion,  are  apt  to  smell 
very  badly  and  to  render  the  patient  an- 
noying to  himself  and  disgusting  to  oth- 
ers. Sometimes  the  epidermis  of  the  sole 
peels  oft*  and  walking  becomes  difficult. 
The  disease  may  last  for  years  ;  when  it 
occurs  about  the  genitalia,  erythema  and 
intertrigo  frequently  accompany  it. 

The  causes  of  hyperidrosis  are  often 
difficult  or  impossible  to  determine.  In 
many  cases  it  appears  to  be  the  result  of 
some  disturbance  of  the  nervous  system, 
debility,  or  faulty  innervation.  It  occurs 
at  all  ages  and  in  both  sexes  :  in  the 
cleanly  and  among  the  dirty  alike.  It  is 
apt  to  be  worse  in  summer. 

The  treatment  of  hyperidrosis  should 
be  both  general  and  local.  If  there  be 
debility,  tonics  are  called  for.  Iron,  qui- 
nine, strychnia,  and  the  mineral  acids 
are  to  be  employed.  Belladonna,  ergot, 
and  faradization  have  been  employed  with 
success.  The  cause  should  be  ascertained 
if  possible  and  vigorously  combated. 
Every  hygienic  means,  as  diet,  regimen, 
cold  bathing  particularly,  should  be 
brought  into  play.  Local  treatment  is 
particularly  useful.  Patients  are  apt  to 
use  too  much  water,  in  washing  the  parts 
too  frequently.  The  parts  should  be 
wiped  with  a  damp  cloth  from  time  to 
time,  and  immediately  dried  with  a  soft 
towel  without  friction.  Various  dusting 
powders,  as  starch,  lycopodium,  magne- 
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sia,  and  oxide  of  zinc,  or  the  same  with 
the  addition  of  half  a  drachm  of  salicylic 
acid  to  the  ounce  may  be  used.  They 
should  be  removed  and  renewed  as  soon 
as  they  become  moist  and  caked.  They 
are  ordinarily  only  serviceable  in  milder 
cases.  Lotions  containing  alcohol  alone, 
or  with  the  addition  of  some  astringent, 
will  be  found  useful.  The  following  is  a 
convenient  formula : — 


Sisr. 


R.  Acidi  tannici,  JJj. 
Alcoholis,  §viij.     M. 
Use  as  a  lotion. 


Salt  baths  are  sometimes  found  service- 
able. Tincture  of  belladonna,  diluted  or 
in  full  strength,  may  be  employed  ;  its  con- 
stitutional effects  being  guarded  against. 
Weak  solutions  of  chloral,  permanganate 
of  potassium,  and  salicylic  acid  have  been 
employed  with  success.  In  hyperidrosis 
of  the  palms  and  soles,  Mr.  Wilson  sug- 
gests washing  with  carbolic-acid  or  juni- 
per-tar soap,  followed  by  the  application 
of  the  following  ointment  spread  upon 
cloths  and  secured  in  place  with  a  band- 
age. 

I£.  Ung.  picis  liq., 

Ung.  sulphuris,  aa  §j.  M. 

For  obstinate  cases,  involving  more 
particularly  the  soles,  and  when  the  pa- 
tient is  able  to  give  up  his  occupation  for 
the  time  being,  the  treatment  recom- 
mended by  Hebra  is  the  most  satisfac- 
tory. In  order  to  be  successful,  its  vari- 
ous steps  must  be  carried  out  with  care 
and  fidelity.  The  parts  are  to  be  cleansed 
with  water  and  soap,  and  the  following 
ointment  applied  : — 

fy.  Emplast.  diachyli,  §iv. 
Olei  olivffi,  f|iv.     M. 
The  plaster  is  to  be  melted   and  the   oil 
added  and  stirred  until  a  homogeneous  mass 
results. 

Pieces  of  muslin  or  cotton-cloth  are  to 
be  cut  to  the  size  of  the  parts,  and  the 
ointment  spread  on  thickly  and  applied. 
Lint  smeared  with  the  ointment  is  also 
to  be  placed  between  the  toes  or  fingers, 
so  that  every  portion  of  the  skin  may  be 
completely  covered  with  a  layer  of  the 
ointment.  The  dressings  are  to  be  bound 
down  closely  by  means  of  a  bandage.  The 
clothes  are  to  be  changed  twice  in  the  twen- 
ty-four hours,  when  the  parts  are  not  to  be 
washed,  but  simply  rubbed  dry  with  lint 
and  a  starch  dusting-powder,  after  which 
new  dressings  are  to  be  applied  in  exactly 
the  same  manner.  This  treatment  is  to  be 
continued  from  one  to  several  weeks,  ac- 
cording to  the  severity  of  the  case.  Even 
when  the  disease  is  on  the  soles,  the  pa- 
tient may  be  permitted  to  walk  about  in 
loose  shoes.  At  the  expiration  of  eight 
or  ten  days,  the  parts  are  to  be  rubbed 
vol.  in. — 46 


with  the  dusting-powder  and  the  dressings 
discontinued.  The  powder  should  be 
used  for  several  weeks  longer.  Usually 
the  sweating  tends  to  lessen  and  gradu- 
ally disappear  after  two  or  three  weeks 
from  the  beginning  of  the  treatment.  A 
repetition  of  the  course  in  severe  cases 
is  sometimes  necessary  before  bringing 
about  a  complete  cure.  Slight  cases  of 
hyperidrosis  may  often  be  cured  by  the 
use  of  juniper-tar,  carbolic-acid,  or  sul- 
phur soaps. 

The  prognosis  depends  somewhat  upon 
the  state  of  the  patient's  health,  the  du- 
ration and  locality  of  the  disease  and  its 
extent.  Many  cases  are  easily  cured, 
while  others  are  extremely  intractable. 
The  ability  of  the  patient  to  follow  the 
treatment  must  also  be  considered,  as 
careful  attention  to  the  directions  given 
is  almost  essential  to  a  cure. 

Anidrosis  is  a  functional  disorder  of  the 
sweat-glands  consisting  in  a  diminished 
and  insufficient  secretion  of  sweat.  It 
occurs  in  connection  with  certain  chronic 
diseases  of  the  skin,  as  ichthyosis.  In 
some  cases  an  individual  ceases  at  times 
to  sweat.  In  these  cases  the  health  is 
more  or  less  impaired,  and  serious  symp- 
toms may  arise,  especially  during  warm 
weather.  In  the  treatment  every  effort 
should  be  instituted  to  promote  the  ac- 
tivity of  the  skin.  Hot  or  cold  baths, 
steam-baths,  and  frictions  may  be  em- 
ployed. It  would  seem  that  in  cases  like 
these,  the  administration  of  pilocarpine 
might  prove  useful.  I  do  not  know,  how- 
ever, of  any  case  in  which  this  has  been 
tried.  Of  course  all  such  hygienic  meas- 
ures as  tend  to  promote'  the  general 
health  should  be  brought  into  play. 

Bromidrosis  is  a  functional  disorder  of 
the  sweat-glands,  characterized  by  more 
or  less  sweating  and  an  offensive  odor. 
The  affection  may  be  local  (it  usually  oc- 
curs on  the  soles)  or  general.  The  odor 
may  be  of  a  general  disagreeable  charac- 
ter or  it  may  be  distinctive,  resembling 
that  of  a  goat  or  of  urine.  Hammond1 
relates  several  cases  of  odorous  sweat, 
the  smell  resembling  that  of  violets  or 
pine-apple,  and  occurring  during  attacks 
of  lrysteria,  an^er,  or  sexual  excitement. 
The  treatment  is  that  of  hyperidrosis. 
One  of  Hammond's  cases  was  cured  by 
the  administration  of  salicylate  of  sodium 
in  five-grain  doses. 

Chromidmsis  shows  itself  in  the  exces- 
sive secretion  of  variousty-colored  sweat, 
which  may  be  bluish,  blackish,  reddish, 
greenish,  or  yellowish.  It  is  apt  to  be 
intermittent. 

1  The  odor  of  the  human  body  as  devel- 
oped by  certain  affections  of  the  nervous 
svstem  ;  New  York  Med.  Record,  vol.  xii., 
1877,  p.  460. 
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Uridrosis  is  the  name  given  to  an  ex- 
cretion from  the  sweat-glands  containing 
the  elements  of  the  urine,  especially  urea. 
It  shows  itself  generally  in  the  formation 
upon  the  skin,  usually  of  the  face  and 
hands,  of  a  colorless  or  whitish,  saline, 
crystalline  deposit  or  coating,  which  in 
some  cases  is  said  to  have  had  the  ap- 
pearance as  though  dour  had  been  sprin- 
kled over  the  surface.  The  deposit  can 
be  scraped  off  with  a  knife,  and  is  seen 
under  the  microscope  to  present  small 
crystalline  spiculae.  In  most  of  the  cases 
reported,  partial  or  complete  suppression 
of  the  renal  function,  with  disease  of  the 
kidneys  and  ursemic  poisoning,  were  pre- 
sent. 

Phosphorescent  sweat  is  sometimes  ob- 
served. Carpenter1  reports  a  case  from 
Koster,  where  the  body-linen  was  rendered 
luminous  by  the  perspiration  after  any 
violent  exercise. 

SUDAMINA, 

(called  by  Hebra,  miliaria  crystallina) 
is  a  non-inflammatory  disorder  of  the 
sweat-glands  characterized  by  pin-point 
or  pin-head  sized,  translucent,  whitish 
vesicles.  These  are  discrete,  but  are 
usually  crowded  together  in  great  num- 
bers. They  occur  mostly  on  the  neck, 
chest,  abdomen,  and  other  regions  of  the 
trunk.  They  are  slightly  elevated,  and 
resemble  minute  drops  of  free  sweat. 
They  form  quickly,  their  contents  do  not 
become  puriform  ;  nor  do  they  rupture. 
They  simply  diy  up,  and  their  desiccated 
covering  membrane  forms  a  slight  des- 
quamation. The  disorder  occurs  in  some 
fevers,  and  also  among  children,  and  in 
delicate  persons  during  hot  weather.  Its 
presence  is  to  be  considered  as  a  sign  of 
debility.  The  treatment,  of  course,  is  to 
be  directed  against  the  cause.  In  addi- 
tion, a  slight  astringent  powder,  as  starch 
or  the  oxide  of  zinc,  may  be  employed  for 
the  patient's  relief. 

(2)  of  the  sebaceous  glands. 

Seborrhcea. 

Seborrhoea  is  a  disease  of  the  seba- 
ceous glands  of  the  skin,  consisting  es- 
sentially in  an  increase  of  the  quantity 
of  secretion  poured  out,  and  usually 
also  in  a  change  in  the  quality  of 
this  secretion.  In  the  new-born  in- 
fant seborrhcea  is  to  a  certain  extent 
physiological ;  it  may  form  a  fatty  layer 
over  the  entire  surface,  a  remnant  or 
modification  of  which  is  seen  in  the  caked 
incrustation  that  is  subsequently  ob- 
served on  the  scalp.  There  are  two  vari- 
eties of  seborrhcea — S.  oleosa  and  S.  sicca. 

'  La  France  Med.,  March  31,  1877.  Cin- 
cinnati Lancet  and  Observer,  May,  1877,  p. 
504. 


Seborrhcea  oleosa  appears  in  the  form  of 
an  oily  coating  upon  the  skin,  giving  it 
an  unctuous  and  greasy  feel.  Its  most 
common  seat  is  the  region  of  the  face,  and 
more  particularly  the  nose  and  forehead, 
where  it  appears  as  a  greasy  layer  contain- 
ing more  or  less  dust  and  dirt,  and  looking 
as  though  the  skin  had  been  smeared  with 
a  dirty  ointment.  It  is  sometimes  ob- 
served on  the  scalp,  when  it  collects  in 
the  hair,  giving  it  a  dark  limp  look,  as 
if  freely  oiled.  In  bald  persons  it  some- 
times occurs  in  the  scalp,  making  it  look 
as  if  freshly  oiled. 

Seborrhcea  sicca,  which  is  by  far  the 
commoner  form  of  the  disease,  manifests 
itself  both  upon  the  hairy  and  non-hairy 
regions.  It  shows  itself  in  the  form  of 
dry  masses  of  scales  of  a  dirty  white  or 
yellowish  color,  which  ordinarily  tend  to 
adhere  to  the  skin.  On  the  scalp  these 
scales  are  sometimes  of  a  rather  dry, 
branny  character,  which  are  constantly 
shed  and  fall  upon  the  patient's  clothing, 
forming  the  well-known  "dandruff."  At 
other  times  they  are  larger  and  oilier, 
tending  to  cling  to  the  skin  in  masses, 
and  leaving  when  picked  off  a  smooth, 
grayish,  moist,  or  oily  surface  beneath. 
After  a  while  the  hair  becomes  affected 
and  commences  to  fall  out,  the  process 
eventually  terminating  in  permanent 
baldness  of  greater  or  less  extent.  Sebor- 
rhcea is  one  of  the  commonest  causes  of 
premature  loss  of  hair. 

On  the  face,  seborrhoea  sicca  is  rather 
unusual,  the  disease  here  more  commonly 
taking  the  oily  form.  When  it  does  oc- 
cur, it  is  in  the  form  of  oily  crusts,  occur- 
ring about  the  cheeks,  nose,  and  forehead, 
having  deep  prolongations  or  plugs  run- 
ning down  into  the  sebaceous  glands, 
and  when  removed  showing  a  general 
hypersemic  condition  of  the  surface  be- 
neath. These  crusts  ai-e  usually  of  a 
bright  yellow,  but  maj'  be  grayish,  green- 
ish, or  even  blackish.  Particles  of  extra- 
neous matter  floating  in  the  air  at  times 
collect  on  the  surface,  and  add  to  the  dis- 
figurement caused  by  the  disease.  The 
crusts  re-form  rapidly  when  cleaned  off. 
Itching  and  burning  sensations  usually, 
but  not  invariably,  accompany  the  dis- 
ease in  this  locality.  When  seborrhoea 
occurs  upon  the  nose,  this  organ  is  usually 
of  a  dusky-red  and  shiny.  Though  look- 
ing as  if  the  seat  of  inflammation,  it  is  in 
reality  unnaturally  cold  ;  the  opening's  of 
the  glands  are  enlarged  and  patulous. 
Seborrhoea  of  the  nose,  and  less  frequently 
of  the  face,  is  one  of  the  sequela?  of  vari- 
ola. Seborrhoea  frequently  attacks  the 
genitalia  in  both  sexes,  the  sebaceous 
glands  in  these  parts  being  numerous. 
In  the  male  the  glans  penis  and  sulcus 
are  most  usually  affected.  When  the 
foreskin  is  long  and  not  often  retracted 
balanitis  may  result,  the  secretion  when 
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not  removed  rapidly  decomposing  and 
becoming  acid  and  irritating.  In  the 
female  the  same  product  is  found  about 
the  labia  and  clitoris.  On  the  body 
seborrhoea  presents  a  peculiar  aspect.  It 
usually  occurs  between  the  scapulae  or 
over  the  sternum,  not  often  showing  itself 
in  other  localities  ;  it  appears  in  the  form 
of  finger-nail  to  palm-sized,  irregularly- 
grouped  patches,  of  a  reddish-yellow  or 
dirty-yellow  aspect,  covered  with  loose 
scales,  or,  when  these  have  been  rubbed 
off,  showing  the  gaping  mouths  of  the 
sebaceous  follicles.  Acne  papules  and 
pustules  are  seen  here  and  there  about 
these  patches,  indicating  the  involvement 
of  the  sebaceous  glands.  On  the  back, 
these  patches  resemble  tinea  versicolor, 
but  on  the  chest  they  often  assume  a 
circinate  appearance  like  ring -.worm. 
Seborrhoea  of  the  body  frequently  itches, 
but  ordinarily  is  without  sensation.  It  is 
apt  to  disappear  in  summer. 

Seborrhoea  is  induced  by  various  causes, 
prominent  among  which  is  the  chlorotic 
or  ansemic  state.  Persons  who  suffer 
from  seborrhoea  are,  as  a  rule,  pale, 
thin,  and  poorly  nourished.  The  various 
functions  of  the  body  are  apt  to  be  de- 
ranged. It  is  more  apt  to  occur  about 
puberty  or  in  early  adult  age.  It  may 
occur  in  healthy  persons,  and  is  usually 
in  such  cases  easily  curable  by  local 
measures. 

Seborrhoea  is  altogether  a  functional 
disorder  of  the  sebaceous  glands,  no 
change  ordinarily  taking  place  in  their 
structure.  It  consists  essentially  in  the 
excessive  secretion  of  more  or  less  altered 
sebum,  mingled  with  a  greater  or  less 
proportion  of  epithelial  scales.  If  the 
process  be  allowed  to  run  on  indefinitely, 
however,  atrophy  of  the  glands,  follicles, 
and  adjacent  structures  may  occur,  espe- 
cially upon  the  scalp. 

The  diagnosis  of  seborrhoea  is  ordinarily 
not  a  matter  of  much  difficulty  ;  the  evi- 
dent sebaceous  origin  of  the  disease  mark- 
ing its  nature  sufficiently.  Occasionally, 
however,  owing  to  its  varied  aspect,  as  the 
oily  or  epithelial  character  of  the  diseased 
product  predominates,  or  as  the  affection 
occurs  in  one  part  of  the  body  or  another, 
it  is  apt  to  be  confounded  with  several 
affections  more  or  less  closely  resembling 
it.  Upon  the  scalp  the  dry  form  is  apt 
to  be  mistaken  for  dry  eczema,  but  the 
latter  usually  gives  a  history  of  moisture 
at  some  period,  and  the  scales  are  drier 
and  scantier.  Eczema  is  likely  to  occur 
in  patches  instead  of  bemg  diffused, 
whereas  seborrhoea  is  more  uniformly 
distributed.  Eczema  itches  more  se- 
verely than  seborrhoea.  The  skin  is  rea- 
dish  and  infiltrated  in  eczema,  while  in 
seborrhoea  of  the  scalp  it  is  paler.  About 
the  face  seborrhoea  sometimes  resembles 


eczema,  but  the  involvement  of  the  seba- 
ceous glands  is  usually  obvious.  Sebor- 
rhoea, both  on  the  scalp  and  on  the  body, 
often  resembles  psoriasis.  On  the  scalp, 
however,  psoriasis  is  more  apt  to  occur  in 
patches  with  good  skin  between.  In 
psoriasis  the  scalp  beneath  the  scales  is 
always  reddish  and  inflamed,  the  affec- 
tion is  likely  to  crop  down  beyond  the 
edge  of  the  hair,  and  characteristic  pso- 
riasis patches  are  often  found  on  the 
knees  and  elbows.  Moreover,  the  histo- 
ries of  the  two  diseases  are  very  different. 
On  the  body,  patches  of  seborrhoea  often 
look  extremely  like  ring-worm.  Their 
history,  the  slowness  with  which  they 
have  developed,  and  their  greasy  appear- 
ance, will  usually  decide  the  question, 
while  in  doubtful  cases  the  presence  or 
absence  of  fungus  (see  tinea  circinata) 
will  settle  definitely  the  nature  of  the 
affection.  From  lupus  erythematosus, 
which  seborrhoea  often  closely  resembles, 
especially  upon  the  face,  and  of*  which  in 
fact  the  latter  is  often  the  precursor,  the 
diagnosis  is  sometimes  difficult.  When 
fully  developed,  however,  lupus  presents 
very  decided  differences  of  appearance. 
It  presents  a  sharply-defined  border,  often 
slightly  raised  ;  there  is  more  hypersemia, 
infiltration,  and  thickening.  The  patches 
of  seborrhoea  are  pale  or  reddish,  those 
of  lupus  are  dark  red,  at  times  almost  the 
color  of  raw  beef;  they  are  covered  with 
flat  tenacious  scales,  are  evidently  the 
result  of  new  cell-growth,  and  are  fol- 
lowed by  cicatrices.  Seborrhoea  never 
eventuates  in  a  cicatrix. 

The  treatment  of  seborrhoea  should  usu- 
ally be  both  local  and  constitutional. 
Fresh  air  and  exercise,  especially  in  the 
case  of  young  women,  is  to  be  insisted 
upon.  A  carefully  regulated  diet  should 
be  prescribed,  with  a  view  to  excluding 
indigestible  or  highly  seasoned  food,  and 
also  the  avoidance  of  such  articles  as  are 
found  by  experience  to  disagree  with  the 
patient.  In  seborrhoea,  as  in  some  other 
skin-diseases  of  an  inflammatory  nature, 
diet  and  regimen  are  of  the  highest  im- 
portance. The  history  of  the  patient  and 
the  course  of  the  disease  should  be  care- 
fully looked  into,  and  any  functional  ir- 
regularities corrected  when  possible.  The 
causes  upon  which  the  disease  depends  in 
any  given  case  are  to  be  carefully  sought 
out,  and  these  are  sometimes  obscure. 
Success  in  treatment  often  depends  upon 
ascertaining  and  meeting  the  exciting 
cause  of  the  seborrhoea  in  the  individual. 
"When  the  patient  betrays  a  consumptive 
or  strumous  taint,  cod-liver  oil,  or,  in 
some  cases,  ground  flaxseed  in  tablespoon- 
ful  doses,  mixed  in  a  tumblerful  of  warm 
milk,  and  taken  at  meal-times,  should  be 
proscribed.  Iron  is  very  valuable,  and 
will  be  found  indicated  in  a  large  number 
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of  cases.  The  following  is  an  agreeable 
form  for  the  administration  of  the  tincture 
of  the  chloride  : — 

fy.  Tinct.  ferri  chloridi,  fjj.j. 
Acidi  phosphorioi  dil.,  t'3J. 
Syrupi  limonis,  f§ij.     M. 
Sig.  Half  a  teaspoonful  three  times  a  day 
with  a  wineglassful  of  water.     To  be  taken 
through  a  glass  tube. 

Arsenic  is  often  of  great  use,  but  it 
should  be  remembered  in  the  employment 
of  this  drug  in  other  skin-diseases  as  well 
as  in  seborrhoea  that  it  must  be  given  in 
somewhat  smaller  doses  than  those  usu- 
ally recommended,  and  that  its  use  must 
be  continued  through  a  considerable  period 
in  order  to  obtain  the  best  results.  With 
many  persons  arsenic  does  not  agree  well 
at  first,  and  it  should  always  be  given  cau- 
tiously in  the  first  instance.  Should 
moderate  doses  disagree  the  drug  may  be 
given  in  minute  doses,  a  single  minim  or 
less,  of  Fowler's  solution — increasing  the 
amount  as  toleration  is  established.  I 
have  thus  been  able  to  give  as  high  a  dose 
as  ten  minims  in  the  case  of  a  patient 
who  could  at  first  tolerate  only  half- 
minim  doses.  Arsenic  may  advan- 
tageously be  combined  with  iron  as  fol- 
lows : — 

$.   Liquor  potassii  arsenitis,  f3ij. 
Vini  ferri,  f§iv.     M. 
Sig.  A  teaspoonful  thrice  daily,  after  eating, 
in  a  little  water. 

The  dose  of  Fowler's  solution  here  indi- 
cated is  four  minims,  which  is  a  fair  aver- 
age amount.  The  patient  should  take  a 
half  teaspoonful  at  first  and  increase  the 
quantity  at  each  taking  until  the  full  tea- 
spoonful is  reached  if  the  medicine  be 
found  to  agree.  A  little  griping  pain  in 
the  stomach  or  a  little  itchiness  of  the 
eyelids  with  slight  lachrymation  are  the 
only  signs  of  want  of  toleration  to  be  ex- 
pected, and  it  is  never  necessary  to  push 
the  drug  to  this  extent  in  the  treatment 
of  seborrhoea. 

The  local  treatment  of  seborrhoea  is  very 
important.  It  should  differ  somewhat 
according  to  the  region  involved.  In 
seborrhoea  of  the  head,  if  there  be  an 
accumulation  of  scales,  these  are  first  to  be 
removed  in  order  that  the  applications 
may  reach  the  diseased  skin.  Hot  water 
and  white  castile  soap  made  into  a  lather 
and  used  as  a  shampoo  will  ordinarily 
suffice  for  the  purpose  of  removing  the 
scales,  but  when  these  are  very  abundant 
and  tenacious  further  means  must  be  em- 
ployed. The  seal))  may  be  thoroughly 
rubbed  with  one  of  the  bland  oils,  as  olive 
or  almond  oil,  which  should  be  used  in 
abundance  and  allowed  to  macerate  the 
inspissated  sebum  and  scales  ;  the  opera- 
tion should  be  performed  in  the  evening, 
the  patient's  scalp  being  covered  with  a 


night  cap  and  bandage  to  keep  the  oil 
from  soaking  through.  In  the  morning 
the  cap  is  to  be  removed  and  the  scalp" 
thoroughly  cleansed  with  the  following 
soapy  wash,  which  will  be  found  more  effi- 
cient than  a  hard  soap. 

]J.  Saponis  viridis  (Hebra),  §viij. 
Alcoholis,  f§iv.     M. 
Solve  et  filtra.     Sig.  To  be  used  as  a  wash 
or  shampoo. 

This  wash  is  the  "  spiritus  saponis  kali- 
nus"  of  Hebra,  and  is  a  most  efficient  de- 
tergent. A  tablespoonful  may  be  applied 
to  the  scalp  with  a  sponge,  and  a  con- 
siderable quantity  of  warm  water  added 
so  as  to  make  a  lather.  After  vigorously 
shampooing  the  scalp  for  a  few  minutes 
the  soapy  matters  are  to  be  washed  away 
with  an  abundance  of  clear  warm  water, 
the  scalp  dried  quickly  with  a  soft  towel, 
and  it  is  then  ready  for  the  local  applica- 
tion of  remedies.  These  should  be  in  the 
form  of  oils.  Ointments  should  rarely  be 
used  in  the  scalp  unless  the  hair  is  very 
thin  or  absent,  as  they  mat  the  hair  and 
make  it  sticky  and  greasy  without  pene- 
trating to  the  spot  where  they  are  most 
needed,  namely  the  skin  itself.  The  kind 
of  oil  to  be  used  will  depend  upon  the 
condition  of  the  scalp.  If  irritated,  one  of 
the  simple  oils  or  benzoated  vaseline, 
which  is  not  open  to  the  objection  made 
against  other  ointments,  may  be  used. 
Glycerine  and  water,  or  glycerine  and 
alcohol  in  the  proportion  of  one  part  of  the 
former  to  two  or  four  of  either  of  the  lat- 
ter, constitute  excellent  mild  applications. 
Generally,  however,  the  scalp  will  bear 
more  stimulating  applications.  Of  these 
carbolic  acid  is  one  of  the  most  efficient,  as 
in  the  following  combination  : — 

fy.  Acidi  carbolici,  Qj. 
01.  ricini,  fgij. 

Aqua  Cologniensis,  f^iss.     M. 
Sig.     Apply  after  washing. 

In  some  cases,  especially  where  there  is 
but  little  hair  upon  the  scalp,  the  follow- 
ing ointment  may  be  advantageously 
employed  : — 

I£.  Sulphuris  prrecipitat.  5SS- 
Vaselini,  3iv.     M. 
Sig.  A  small  quantity  to  be  rubbed  in  once 
a  day. 

The  amount  of  these  applications  and 
the  frequency  witli  which  they  are  to  be 
used  must  depend  on  the  severity  of  the 
disease  and  the  rapidity  with  which  the 
scales  are  renewed  after  having  been  re- 
moved. The  oil  or  ointment  should  be 
used  after  each  washing. 

The  local  treatment  of  seborrhoea  occur- 
ring upon  non-hairy  portions  of  the  body 
is  in  principle  the  same  as  that  employed 
upon  the  scalp,  but  modified  by  the  differ- 
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ent  condition  of  the  parts.  Thus  the 
scales  are  more  easily  cleansed  off'  by  the 
simple  application  of  soap  and  water,  and 
ointments  are  to  be  employed  preferably 
to  oils.  The  applications  are  as  a  gene- 
ral thing  to  be  made  of  less  strength  than 
is  permissible  on  the  scalp.  In  addition 
to  those  mentioned  the  following  formula 
will  be  found  very  effective  in  seborrhea 
of  the  body  : — 

ty.  Hydrargyri  oxidi  rubri,  gr.  x. 
Vaselini,  £j.     M. 

The  prognosis  of  seborrhoea  will  de- 
pend upon  the  general  condition  of  the 
patient  and  the  probability  of  removing 
the  cause.  The  length  of  time  which  the 
disease  has  lasted  will  also  influence  the 
prospect  of  early  recovery.  As  a  rule  the 
affection  is  rather  obstinate  ;  months  are 
sometimes  required  to  alter  the  abnormal 
secretion.  On  the  scalp  the  disease  is 
apt  to  prove  most  intractable.  When 
the  hair  has  already  begun  to  fall  out  a 
greater  or  less  degree  of  baldness  is  apt  to 
result  in  spite  of  every  effort,  and  the 
utmost  that  can  be  promised  is  that  the 
further  ravages  of  the  disease  shall  be 
stayed. 


Comedo. 

Comedo  is  a  disorder  of  the  sebaceous 
glands,  characterized  by  yellowish  or 
whitish  pin-head  size  elevations,  contain- 
ing in  their  centre  exposed,  blackish 
points.  It  is  observed  chiefly  about  the 
face,  neck,  chest,  and  back.     Each  single 

Fig.  930. 


Demodex  folliculorum  (Wilson). 

elevation  is  called  a  comedo  (plural  come- 
dones). The  common  name  "  flesh 
worms"  or  "grubs"  is  calculated  to  con- 


vey the  erroneous  idea  that  the  small 
inspissated  plug  of  altered  sebum  which 
can  be  expressed  from  the  follicle  is  a 
parasitic  worm.  It  is  true  that  a  little 
mite,  the  microscopic  demodex  folliculo- 
rum (Fig.  930)  is  sometimes  found  in  the 
mass,  but  this  cannot  be  regarded  as  in  any 
way  essentially  connected  with  the  disease. 
Its  presence  is  merely  fortuitous  and  with- 
out significance.  The  affection,  though 
trifling  and  without  subjective  symptoms, 
is  often  extremely  annoying  to  patients. 
It  is  due  in  part  to  idiosyncrasy,  in  part  to 
a  general  sluggish  condition  of  perform- 
ance, not  only  of  the  functions  of  the  skin 
but  of  those  of  the  whole  body.  Patients 
are  apt  to  suffer  from  dyspepsia  with  con- 
stipation. In  young  women,  chlorosis  and 
menstrual  difficulties  are  likely  to  be  pre- 
sent. 

Local  treatment  suffices  in  many  cases 
to  relieve  the  condition.  Frequent  bath- 
ing of  the  affected  surface  with  hot  water 
alone  or  with  Castile  soap,  followed  by 
friction,  serves  to  stimulate  the  glands  to 
activity,  and  tends  to  remove  the  inspis- 
sated secretion.  A  good  plan  when  the 
comedones  are  conspicuous!}'  placed  upon 
the  face,  and  not  too  numerous,  is  to  ex- 
press each  one  separately,  pressing  upon 
it  with  a  watch-key,  the  opening  of  which 
is  placed  directly  over  the  black  point. 
Previous  bathing  of  the  parts  with  hot 
water  will  aid  this  process  of  removal. 
Stimulating  ointments,  especially  such  as 
contain  sulphur,  are  useful,  as  the  follow- 
ing:— 

I£.  Sulphur,  praecipitat.,  5l- 
Ung.  aquae  rosae,  §j.     M. 
Sig.  To  be  rubbed  in  at  night. 

Sulphur  lotions,  such  as  those  given  un- 
der the  head  of  acne,  may  also  be  useful. 
Should  the  skin  tend  to  become  harsh 
under  the  use  of  these  remedies,  weak  al- 
kaline ointments  may  be  used  for  a  time, 
as  this : — 


I£.  Sodii  bibovatis,  £ss. 
Glycerinae,  TT^xvj. 
Ung.  aquae  rosae,  §j. 


M. 


The  functions  of  the  body  should  be 
carefully  looked  after,  and  any  derange- 
ment corrected.  Such  hygienic  measures 
as  fresh  air,  out-door  exercise,  and  cold 
bathing  are  all  of  benefit. 


Milium. 

Milia  are  those  small,  roundish,  whitish, 
pearly,  non-inflammatory  elevations  which 
are  situated  in  the  skin  just  beneath  the 
epidermis,  and  which  have  their  seat  for 
the  most  part  upon  the  face,  although 
they  may  occur  elsewhere  upon  the  body. 
They  may  occur  singly  or  in  great  num- 
bers, and  when  formed  may  last  for  years 


718 


DISEASES    OF    THE    SKIN. 


without  change.  They  give  rise  to  no 
subjective  sensations,  and  no  annoyance 
beyond  the  slight  disfigurement  which 
they  cause. 

The  affection  consists  in  an  accumula- 
tion of  sebum  within  the  sebaceous  gland, 
which,  owing  to  the  obliteration  of  the 
duct,  is  unable  to  escape.  If  an  incision 
is  made  into  one  of  the  little  pearly  milia, 
the  more  or  less  inspissated  sebaceous 
matter  may  be  expressed.  Sometimes 
calcareous  degeneration  takes  place  in 
milia,  forming  the  so-called  cutaneous 
calculi.  Milium  usually  exists  without 
any  general  derangement  of  the  skin. 

The  treatment  consists  in  opening  each 
of  the  little  tumors  with  a  knife,  and 
squeezing  out  its  contents.  Frictions 
with  soap  and  hot  water  are  useful.  In 
some  cases  the  milia  tend  to  return,  and 
here  the  secreting  gland  must  be  de- 
stroyed by  inflammatory  action,  excited 
either  by  the  application  of  a  drop  of  tinc- 
ture of  iodine  after  removing  the  contents 
of  the  milium,  as  Pittard  recommends,  or 
by  electrolysis,  as  advised  by  Hardaway. 


Molluscum  Sebaceum. 

Molluscum  sebaceum,  which  used  some- 
times to  be  called  "molluscum  contagio- 
sum,"  though  its  contagious  character 
has  never  been  satisfactorily  shown,  is  a 
disease  of  the  sebaceous  glands,  charac- 
terized by  rounded,  semi-globular,  or 
wart-like  papules  or  tubercles,  varying  in 
size  from  a  pin-head  to  a  cherry.  The 
color  of  the  lesions  is  that  of  normal  skin, 
or  pinkish.  Sometimes  they  are  waxy — in 
fact  they  may  resemble  a  drop  of  white 
wax  upon  the  skin,  or  they  may  look  like 
pearl  buttons.  Upon  their  summits  they 
often  show  a  little  depression.  They  are 
usually  found  on  the  eyelids,  neck,  breast, 
and  genitalia.  Eventually  the  lesions  dis- 
integrate or  slough.  They  give  rise  to  no 
sensation  or  inconvenience. 

Opinions  as  to  the  nature  of  the  disease 
differ.  By  some  the  px'ocess  is  regarded 
as  having  its  seat  in  the  sebaceous  glands, 
while  others  maintain  that  the  affection  is 
one  of  the  rete  mucosum.  If  one  of  the 
tumors  be  cut  into  with'a  knife  the  con- 
tents may  usually  be,  expressed,  in  the 
form  either  of  a  firm  yellowish,  roundish 
body,  or  of  a  milky  or  cheesy  fluid.  Mol- 
luscum sebaceum  is  to  be  distinguished 
from  molluscum  fibrosum,  with  which  it 
is  occasionally  confounded.  Molluscum 
sebaceum,  however,  consists  in  a  collec- 
tion of  sebaceous  matter,  while  M.  fibro- 
sum is  a  connective-tissue  hypertrophy 
possessing  a  solid  fibrous  feel.  As  a  rule, 
in  M.  sebaceum  sebaceous  matter  may  be 
squeezed  out  of  the  duct,  the. opening  of 
which  is  usually  to  be  seen  as  a  darkish 


point  in  the  centre  of  a  slight  depression 
on  the  apex  of  the  tumor.  Molluscum 
sebaceum  occurs  about  the  face,  and  is  a 
disease  of  infancy  and  childhood,  while 
M.  fibrosum  is  more  commonly  found  on 
the  body  and  in  adults.  Local  treatment 
is  alone  required  in  molluscum  sebaceum. 
When  the  lesions  are  few  and  small,  a 
stimulating  application,  as  sulphur  or 
white  precipitate  ointment,  may  be  suf- 
ficient. In  other  cases  the  tumors  may 
be  opened  and  the  contents  expressed, 
after  which  the  interior  of  the  sac  may  be 
touched  with  nitrate  of  silver,  or  better 
removed  by  forceps,  if  possible.  Occa- 
sionally the  larger  tumors  may  be  excised. 
It  must  be  remembered,  however,  that  the 
affection  tends  to  spontaneous  recovery, 
and  that,  therefore,  too  vigorous  treat- 
ment is  to  be  avoided. 


Sebaceous  Cyst. 

Sebaceous  cyst  appears  as  a  variously- 
sized,  firm  or  soft,  roundish  tumor, 
seated  in  the  skin  or  subcutaneous  con- 
nective tissue.  The  skin  covering  the 
tumor  is  natural  in  color,  or  whitish  from 
stretching.  The  tumors  may  occur  sin- 
gly or  in  great  numbers.  They  may  vary 
from  the  size  of  a  pea  to  that  of  a  walnut, 
and  are  firm,  or  more  often  soft  and 
doughy.  As  a  rule,  they  are  freely  mov- 
able, and  are  painless.  Their  favorite 
seat  is  upon  the  scalp,  face,  back,  and 

Fig.  931. 


Sebaceous  tumors  of  the  scalp,  one  of  them  being  laid 
open  to  show  its  cyst  and  contents  (Gross). 

scrotum.  Usually  they  last  for  years,  but, 
sometimes  break  down  and  ulcerate.  In 
old  persons  epitheliomatous  degeneration 
may  take  place  in  them.  In  one  variety 
of  sebaceous  cyst  the  duct  is  open,  and 
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the  tumor  is  flat  in  form,  tending  to  spread 
laterally  rather  than  above  the  level  of 
the  skin.  In  the  other  variety,  when  the 
duet  has  become  obliterated,  the  tumor 
assumes  a  semi-globular,  or  even  a  globu- 
lar form,  projecting  considerably  above 
the  skin.  This  form  is  apt  to  occur  on 
the  scalp,  when  it  is  usually  bare  of  hair. 
The  contents  of  sebaceous  cysts  may  be 
milky  or  cheesy.  They  are  often  decom- 
posed and  fetid.  The  tumors  are,  in  fact, 
enormously  distended  sebaceous  ducts  and 
glands,  the  walls  of  which  have  become  hy- 
pertrophied  until  they  form  a  tough  sac. 
The  treatment  of  sebaceous  cyst  is  ex- 
cision. The  cyst  should  be  carefully  dis- 
sected out,  as  otherwise  the  disease  is  apt 
to  recur. 


Class  II.— INFLAMMATIONS. 


Erythema. 

Four  varieties  of  erythema  may  be  men- 
tioned :  E.  simplex,  E.  intertrigo,  E.  mul- 
tiforme, and  E.  nodosum.  Of  these,  the 
first  two  are  simply  hypersemic,  with  little 
or  no  inflammatory  exudation,  while  the 
last  two  are  characterized  by  more  or  less 
exudation  of  a  plastic  character.  The 
ery  themata  disappear  without  leaving  any 
mark  or  scar. 

Erythema  simplex  is  characterized  by 
redness,  occurring  in  the  form  of  variously- 
sized,  diffused,  or  circumscribed,  non-ele- 
vated patches,  irrespective  of  cause.  There 
are  two  varieties  :  the  idiopathic,  under 
which  head  are  included  the  erythemata 
occasioned  by  heat  and  cold,  continued 
pressure  or  rubbing,  and  the  action  of  irri- 
tant or  poisonous  substances,  as  mustard, 
arnica,  various  dye-stuffs,  acids,  and  alka- 
lies ;  and  the  symptomatic,  due  to  some 
general  derangement  of  the  economy,  as 
disorders  of  the  stomach  and -bowels,  etc. 
Certain  general  diseases  are  at  times  ac- 
companied with  hypereemia  of  the  skin, 
which  shows  itself  in  the  form  of  roundish 
spots,  the  size  of  a  pea  or  finger-nail,  to 
which  the  name  of  roseola  has  been  given. 
It  denotes  simply  the  form  of  erythema, 
and  in  no  way  indicates  the  nature  of  the 
disease  which  has  brought  it  forth. 

The  treatment  of  erythema  must  ob- 
viously depend  upon  its  cause  in  any  given 
case.  The  removal  of  the  obvious  cause 
is  alone  usually  sufficient  in  idiopathic 
erythema,  but  in  the  symptomatic  form 
of  the  disease  the  internal  disorder  to 
which  the  cutaneous  manifestation  is  due 
must  be  diligently  sought  out  and  treated 
with  a  view  to  removal.  Locally,  the 
various  bland  dusting-powders,  as  those 
to  be  mentioned  under  the  treatment  of 


acute    eczema,   or   bland   ointments,  as 
simple  vaseline,  may  be  employed. 

Erythema  intertrigo  is  characterized  by 
redness,  heat,  and  an  abraded  surface 
with  maceration  of  the  epidermis.  It  oc- 
curs chiefly  in  those  parts  where  the  nat- 
ural folds  of  the  skin  come  in  contact  with 
one  another,  as  about  the  nates,  peri- 
neum, groins,  axilla?,  and  beneath  the 
mammse,  and  is  produced  by  the  friction 
of  two  opposing  surfaces.  It  is  especially 
common  among  fat  persons,  women  with 
pendulous  mammae,  and  infants  whose 
skin  is  tender.  The  skin  feels  chafed, 
and  becomes  hot  and  sore.  Perspiration 
also  at  times  takes  place,  which  macerates 
the  epidermis,  and  gives  rise  to  an  acrid, 
mucoid  fluid.  If  neglected,  a  true  derma- 
titis may  set  in.  The  affection  comes  sud- 
denly, and  if  taken  in  time  may  usually  be 
quickly  checked,  but  if  not  treated  it  soon 
becomes  very  annoying.  Occurring  be- 
tween the  nates,  a  common  seat  of  the 
disease,  it  may  interfere  with  walking. 
It  is  usually  harder  to  cure  in  infants 
when  the  diaper,  saturated  with  more  or 
less  acrid  secretions,  is  constantly  in  con- 
tact with  the  skin. 

The  disease  is  one  of  summer  rather 
than  winter,  although  it  may  occur  at 
any  time  of  the  year  if  sufficient  cause  be 
present.  It  is  sometimes  brought  on  by 
wearing  rough  under-clothing.  I  have 
known  severe  erythema  intertrigo  of  the 
nates  and  thighs,  caused  b}'  walking  about 
after  sea-bathing  in  wet  bathing-clothes. 
The  rough  surface  of  the  flannel,  as  it  dries, 
becomes  coated  with  minute  acicular  crys- 
tals of  salt,  which  cut  like  tiny  knives. 
The  patient  sometimes  supposes  himself 
to  have  been  "poisoned"  by  a  hired  bath- 
ing dress,  when  the  cause  of  his  intertrigo 
is  purely  mechanical,  as  above  mentioned. 

The  treatment  of  erythema  intertrigo  is 
commonly  an  easy  matter.  As  a  rule, 
very  little  is  required  beyond  cleanliness 
and  attention.  The  parts  should  be 
washed  with  cold  water  and  Castile  soap, 
and  dried  with  a  soft  rag  or  towel.  The 
folds  of  the  skin  are  to  be  separated,  and 
kept  apart  by  pieces  of  soft  linen  or  lint. 
Dusting-powders  ordinarily  constitute  the 
best  topical  remedies.  Starch,  oxide  of 
zinc,  lycopodium,  and  French  chalk  are 
conveniently  employed.  The  following  is 
a  good  formula  : — 

R.  Pulv.  zinci  oxidi,  gij. 
Pnlv.  amyli,  3vj.    M. 

In  cases  which  are  obstinate,  diluted 
lotio  nigra,  applied  once  or  twice  a  day, 
alone,  or  followed  by  the  use  of  some 
bland  powder,  as  above,  is  an  efficacious 
remedy.  Dilute  alcoholic  lotions,  or  as- 
tringent lotions  composed  of  alum  or  sul- 
phate of  zinc,  a  few  grains  to  the  ounce, 
also  prove  serviceable  in  stubborn  cases. 
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In  the  case  of  infants,  when  the  inter- 
trigo is  about  the  anus,  and  the  stools  are 
thin  with  an  acid  smell,  the  following 
powder  may  be  given  internally  : — 


R,.  Calcis  prsecipitat.,  gr.  iss. 
Bismuthi  sub-nitrat,,  gr. 
Sacch.  alb.,  gr.  iij.      M. 
Sig,    One,  thrice  daily. 


ij« 


When  the  stools  show  casein,  minute 
doses  of  hydrochloric  acid  may  be  given. 
In  the  severer  forms  of  erythema  intertrigo 
in  infants,  where  milder  measures  fail, 
the  following  formula  is  said  to  be  use- 
ful :— 

R.  Hydrarg.  bichlor.,  gr.  ij. 
Aqure  distillat.,  §iv.     M. 

Pieces  of  lint  are  soaked  in  this  solu- 
tion and  laid  upon  the  diseased  surface, 
three  or  four  times  a  day  for  an  hour  at  a 
time  ;  only  rarely  is  it  necessary  to  make 
the  application  continuous.  I  have  never 
myself  employed  this  treatment,  but  it  is 
recommended  on  good  authority,  arwf  is 
said  generally  to  cure  in  twenty-four  to 
thirty-six  hours. 

Erythema  multiforme  is  characterized 
by  reddish,  more  or  less  variegated,  ma- 
cules, papules,  and  tubercles,  occurring - 
discretely  or  in  patches  of  various  size 
and  shape.  The  name  has  been  given  to 
this  form  of  erythema  on  account  of  the 
protean  character  of  the  lesions  which 
manifest  themselves  as  erythematous 
patches  of  the  most  varied  shapes  and 
sizes,  or  as  papules,  vesico-papules,  and 
tubercles  scattered  or  in  groups.  Various 
names  are  given  denoting  the  arrange- 
ment of  the  lesions.  Thus  we  have  E. 
annulare,  occuring  in  circular  patches ; 
E.  iris,  occurring  in  concentric  rings  often 
of  beautifully  variegated  colors,  as  red, 
purple,  yellow,  and  blue.  Sometimes  the 
circles  are  very  large,  or  are  broken  and 
assume  syrate  forms  ;  this  is  E.  margina- 
tum. Distinct  papules  and  tubercles  oc- 
cur in  E.  papulatum  and  E.  tuberculosum. 
The  former  of  these  varieties  is  that  in 
which  the  affection  is  commonly  encoun- 
tered. It  shows  itself  in  the  form  of  iso- 
lated or  aggregated  flat  papules  of  varied 
size  and  shape,  bright  red,  bluish,  or  pur- 
plish in  color,  and  which  soon  fade,  seldom 
lasting  longer  than  a  week  or  ten  days. 
E.  tuberculosum  is  simply  an  exaggeration 
of  this  form,  and  all  of  the  varieties  men- 
tioned are  but  forms  and  stages  of  the 
same  process,  and  are  often  met  with  ;  two 
or  more  occurring  together  simultaneous- 
ly on  the  same  individual.  The  lesions 
of  E.  multiforme  disappear  spontaneous- 
ly, leaving  perhaps  slight  pigmentation 
and  desquamation. 

Erythema  multiforme  is  usually  found 
on  the  backs  of  the  hands,  fingers,  fore- 
arms, and  legs,  occurring  simultaneously. 


It  may  show  itself  on  the  face  and  trunk. 
Sometimes  it  attacks  the  mucous  mem- 
branes. Now  and  then  it  is  general,  in- 
volving the  whole  surface,  usually  in' the 
erythematous  form.  A  marked*  feature 
of  the  disease  is  the  disproportion  between 
its  appearance  and  the  subjective  symp- 
toms to  which  it  gives  rise.  Notwith- 
standing the  angry  look  which  the  erup- 
tion often  assumes,  there  is  very  little 
itching  or  burning.  Sometimes  constitu- 
tional symptoms,  as  malaise,  headache, 
rheumatic  pains,  and  gastric  derange- 
ment are  present  in  marked  cases. 

The  affection  is  much  commoner  in  the 
spring  and  fall,  although  it  sometimes  oc- 
curs at  other  periods  of  the  year.  The 
papular  form  is  sometimes  brought  on  by 
derangement  of  the  stomach,  and  runs  a 
course  resembling  that  of  urticaria.  Geni- 
to-urinary  diseases  are  said  to  dispose  to- 
ward the  occurrence  of  the  efflorescence. 
In  the  majority  of  cases  no  active  treat- 
ment is  called  for  ;  light  diet,  the  avoid- 
ance of  stimulating  drinks,  mild  saline 
laxatives,  with  the  local  application  of 
dilute  alcohol,  or  of  carbolic  acid,  a  drachm 
to  the  pint  of  water,  will  usually  prove 
sufficient.  Dusting-powders  of  equal 
quantities  of  starch  and  oxide  of  zinc 
are  also  useful. 

Erythema  nodosum  is  characterized  by 
the  formation  of  rounded  or  ovalish,  vari- 
ously-sized, more  or  less  elevated  reddish 
nodes.  The  disease  is  apt  to  be  ushered 
in  with  some  disturbance  of  the  system  ; 
the  nodes  often  appear  suddenly  ;  they 
may  come  on  any  part  of  the  body,  but 
are  commonly  found  on  the  legs  and 
arms.  They  vary  in  size  from  a  small 
nut  to  an  egg,  are  reddish  in  color,  tend- 
ing to  become  bluish  or  purplish.  As 
they  disappear  they  undergo  various 
changes  of  color  like  a  bruise,  and  it  is 
often  difficult  to  distinguish  the  lesions 
from  ordinary  contusions,  especially  when 
they  occur  over  the  shins.  When  the  dis- 
ease is  at  its  height  the  lesions  have  a 
tense,  shining  look,  as  if  they  contained 
fluid,  and  often  an  indistinct  sense  of 
fluctuation  is  perceptible.  They  never 
suppurate,  however.  Not  unfrcquently 
they  are  more  or  less  hemorrhagic  in  cha- 
racter. They  vary  in  number  from  a  few 
to  a  dozen  or  more.  They  come  out  as  a 
rule  in  crops.  They  are  painful  or  tender 
on  pressure,  and  are  usually  attended  by 
burning  sensations.  Sometimes  the  lym- 
phatic vessels  are  involved.  The  affection 
terminates  in  spontaneous  recovery  in  two 
to  four  weeks.  An  "  ominous"  form  has 
been  described  when  the  eruption  is  the 
precursor  of  tuberculous  disease.  I  met 
such  a  case  several  years  ago  in  a  little 
boy,  in  whom,  after  the  disease  had  last- 
ed for  three  or  four  weeks,  symptoms  of 
tubercular  meningitis  showed  themselves, 
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to  which  the  little  patient  finally  suc- 
cumbed. This  form  is  very  rare.  In 
fact  the  disease  itself  is  a  rare  one,  but  27 
cases  occurring  in  the  10,863  cases  of  skin 
disease  recorded  in  the  statistics  of  the 
American  Dermatological  Association. 

^No  active  treatment  is  called  for.  Rest 
in  the  recumbent  posture,  the  correction 
of  any  functional  derangement ;  quinine, 
if  required,  is  all  that  will  usually  be 
needed.  If  there  is  a  tubercular  family 
history,  I  should  be  inclined  to  give  cod- 
liver  oil  from  the  beginning. 


Urticaria. 

Urticaria  is  an  inflammatory  affection 
characterized  by  the  development  of 
wheals  of  a  whitish  or  reddish  color,  ac- 
companied by  stinging,  pricking,  tingling 
sensations.  The  disease  shows  itself  by 
the  sudden  formation  of  wheals,  of  vari- 
able size,  shape,  and  color.  Sometimes 
these  are  no  larger  than  a  split  pea;  at 
other  times  they  may  be  as  large  as  the 
palm  or  larger  ;  usually  they  are  small 
finger-nail  sized.  The  larger  patches  are 
made  up  of  a  number  of  small  ones  which 
have  coalesced.  While  the  smaller  lesions 
are  usually  round,  the  larger  ones  may  be 
very  irregular,  crescentic,  or  linear  ;  often 
they  assume  a  grotesque  outline.  They 
may  be  barety  elevated  above  the  skin  or 
several  lines  in  height.  They  are  at 
times  soft  to  the  touch,  at  other  times 
quite  firm.  In  color  they  may  be  whitish, 
pinkish,  or  reddish.  When  they  occur 
on  the  face,  they  may  give  rise  to  great 
temporary  deformity.  The  lip,  or  half 
the  lip,  for  instance,  may  within  a  few 
minutes  swell  out  to  a  great  size  and  re- 
main thus  for  an  hour  or  more.  The 
eruption  burns,  stings,  and  tingles,  as  if 
the  skin  had  been  stung  by  nettles ;  hence 
the  popular  name  "  nettle  x*ash"  applied 
to  the  affection.  Sometimes  these  sensa- 
tions are  merely  annoying,  at  other  times 
they  may  prove  distressing  to  the  last  de- 
gree. Rubbing  and  scratching  commonly 
aggravates  the  disease,  bringing  out  new 
wheals. 

Urticaria,  as  it  usually  occurs,  is  one  of 
the  most  ephemeral  of  skin-diseases.  I 
have  often  been  called  upon  to  treat  cases 
where  the  wheals  could  never  be  seen,  al- 
though between  the  patient's  visits  to  me 
they  had  appeared  in  large  crops.  The 
disease  frequently  changes  its  localitv,  the 
eruption  appearing  now  in  one  part  of  the 
body  and  now  in  another.  It  occurs  at 
all  ages  and  in  both  sexes.  Its  duration 
depends  entirely  upon  the  presence  or  re- 
moval of  the  exciting  cause.  There  are 
several  varieties  :  1."  Urticaria  papulosa, 
which  occurs  commonly  among  children, 
in  the  form  of  widely  dispersed,  pin-head, 


to  split-pea  sized,  flat  or  acuminated 
papules,  which  appear  suddenly  and  last 
for  hours  or  days.  It  is  attended  by  in- 
tense itching.  2.  Urticaria  hemorrhagica, 
which  is  in  fact  urticaria  occurring  in  the 
seat  of  a  purpuric  eruption.  3.  Urticaria 
bullosa,  where  the  wheals  are  transformed 
into  blebs  which  may  assume  the  chai'ac- 
teristics  of  pemphigus.  4.  Urticaria  tube- 
rosa1  occurring  in  the  form  of  large-walnut 
or  even  egg-sized,  firm,  more  or  less  per- 
sistent nodes  or  tumors,  resembling  some- 
what exaggerated  lesions  of  erythema 
nodosum. 

Urticaria,  according  to  the  duration  of 
the  disease,  may  be  described  as  acute  or 
chronic.  The  acute  variety  is  commonly, 
though  by  no  means  invariably,  ushered 
in  by  slight  febrile  symptoms,  languor, 
headache,  depression,  gastric  disturbance, 
furred  tongue,  etc.  The  efflorescence  ap- 
pears sudden ly,  and  may  involve  the  whole 
body  or  a  portion  only,  accompanied  by 
intense  and  almost  intolerable  burning 
and  stinging  sensations.  In  a  variable 
time,  from  an  hour  to  a  day,  the  symp- 
toms subside,  and  the  eruptions  disappear 
without  leaving  a  trace  unless  in  the  form 
of  scratch-marks.  The  termination  of  the 
attack  is  greatly  influenced  by  the  re- 
moval of  the  exciting  cause,  as  well  as 
by  active  treatment.  Relapses  may  take 
place.  Chronic  urticaria  may  continue 
for  months  or  years,  or,  indeed,  as  long  as 
the  cause  exists.  The  individual  wheals 
come  and  go  as  in  the  acute  form ;  the 
lesions,  however,  are  usually  smaller. 
Crop  after  crop  may  appear,  the  skin 
being  hardly  ever  free  from  them.  The 
patient's  general  health  may  appear  fair. 

The  causes  of  urticaria  are  numerous, 
and  of  a  verjr  diverse  character.  Certain 
external  irritants  and  poisons  to  the  skin, 
as  the  stinging  nettle,  jelly-fish,  caterpil- 
lars, fleas,  bedbugs  and  mosquitoes,  are 
not  infrequent  causes.  Among  internal 
causes,  gastric  and  intestinal  derange- 
ments are  by  far  the  most  common  ;  they 
in  fact  are  the  cause  of  the  majority  of 
acute  urticarias.  An  over-loaded  stom- 
ach, excess  in  wine,  beer,  or  highly  sea- 
soned food  may  occasion  an  attack,  while 
certain  articles  of  food,  as  fish,  oysters, 
clams,  crabs,  lobsters,  pork,  especially 
sausage,  oatmeal,  mushrooms,  raspberries, 
and  strawberries  are  all  apt  to  bring  out 
the  eruption.  A  number  of  medicinal 
substances  may  also  bring  on  an  urticarial 
eruption2  in  some  individuals.  In  most 
cases  of  urticaria  from  these  causes,  a 
certain  idiosyncrasy  seems  to  exist.     Any 

1  A  monograph  by  Milton  under  the  title 
"Giant  Urticaria."  gives  an  account  of  two 
cases  of  this  eruption,  with  a  striking  por- 
trait of  the  lesions,  London,  1878. 

2  See  under  Medicinal  Eruptions. 
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irritation  of  the  bowel,  as  of  worms  in 
children,  may  bring  out  the  eruption. 
Sudden  emotion  or  unusual  excitement  in 
certain  persons  may  also  produce  it.  In 
females  menstrual  and  uterine  difficulties 
may  cause  urticaria.  The  disease  is  inti- 
mately connected  with  the  nervous  sys- 
tem, and  patients  with  chronic  urticaria 
are  apt  to  be  persons  of  more  or  less  de- 
praved nervous  organization. 

The  diagnosis  of  urticaria  does  not 
often  present  any  difficulty.  The  peculiar 
and  evanescent  character  of  the  eruption, 
the  excessive  burning  and  tingling,  and 
the  anatomical  appearance  of  the  wheal, 
all  serve  to  differentiate  the  disease. 

The  treatment  of  urticaria  depends 
greatly  for  its  success  upon  the  discovery 
and  removal  of  the  cause.  When  this  is 
suspected  to  be  some  gastric  disturbance, 
the  precise  articles  of  food  which  the  pa- 
tient has  been  partaking  of  should  be  in- 
quired into  ;  their  quality  as  to  freshness, 
etc.,  should  also  be  a  matter  of  scrutiny. 
The  possibility  of  the  patient  having 
eaten  anything  unusual  should  also  be 
considered,  as  well  as  the  previous  inges- 
tion of  medicine.  An  emetic  may  be 
given  in  acute  cases,  if  the  contents  of  the 
stomach  have  been  recently  ingested,  and 
are  suspected  of  being  the  cause.  The 
bowels  also  should  be  freely  opened  by  a 
saline  purgative.  The  diet  should  be  of 
the  most  simple  and  unstimulating  char- 
acter, and  the  subsequent  internal  treat- 
ment should  be  directed  against  the  di- 
gestive difficulty.  Tbe  treatment  in  any 
given  case  must  depend  upon  the  result  of 
a  careful  investigation  into  its  nature  and 
cause. 

The  laxative  mineral  waters,  Friedrich- 
shall,  Hunyadi  Janos,  Ofner  Rakoczy, 
or  the  alkaiine  waters,  as  Vichy  or  Sara- 
toga Vichy,  may  at  times  be  used  with 
advantage.  Diuretics  are  often  of  use. 
Quinia  is  a  most  useful  remedy  whether 
symptoms  of  malaria  are  present  or  not. 
Arsenic  is  sometimes  of  service  when 
'other  remedies  fail.  Iron  also  is  useful. 
Bromide  of  potassium,  chloral,  and  other 
sedatives  may  be  required  to  give  rest  and 
calm  to  the  nervous  system  often  injured 
by  long  suffering.  Tincture  of  gelsemi- 
num,  as  recommended  by  Bulkley,  in 
pruritus,  may  probably  prove  useful.  I 
have  not  yet  had  an  opportunity  to  try  its 
virtues. 

The  local  treatment  is  of  importance, 
the  burning  and  stinging  sensations  pecu- 
liar to  this  disease  being  extremely  dis- 
tressing. Irritating  underclothing  should 
be  avoided,  and  the  patient  should  sleep  in 
a  cool  room  with  as  little  covering  as  may 
be.  Baths  and  lotions  are  the  most  avail- 
able npplications.  The  following  local 
remedies  may  be  mentioned  ;  when  one 
fails,  another  should  be  tried.     Sponging 


with  vinegar  and  water,  or  alcohol  in  the 
form  of  whiskey,  alone  or  diluted,  often 
gives  relief;  it  should  be  employed  fre- 
quently. Salt-water  baths  may  be  men- 
tioned. Alkaline  baths,  containing  three 
ounces  each  of  the  carbonate  of  sodium 
and  the  bicarbonate  of  potassium  to  thirty 
gallons  of  water,  may  often  be  used  with 
advantage.  A  handful  of  starch  boiled 
in  a  quart  of  water,  or  a  double  handful 
of  bran  tied  up  in  a  bag,  which  is  then 
squeezed  like  a  sponge  in  the  water  of  the 
bath,  until  this  becomes  milky,  may  be 
added  with  benefit.  Gelatine  (1  to 3  lbs.) 
may  also  be  added  to  the  alkaline  bath. 
Sometimes  a  bath  containing  one  to  two 
ounces  of  sulphuret  of  potassium,  serves 
to  allay  irritation.  Acid  baths,  contain- 
ing hydrochloric  or  nitric  acids,  half  an 
ounce  to  thirty  gallons  of  water,  are  also 
recommended.  Carbolic  acid,  as  in  the 
following  formula,  is  one  of  the  most  gene- 
rally useful  prescriptions : — 

fy.  Acid,  carbolic,  f5ij,  ad  f5iij. 
Glycerinse,  f§ j. 
Aquse,  Oj.     M. 

I  have  sometimes  found  benzoic  acid, 
five  to  ten  grains  to  the  ounce  of  water, 
efficient,  and  borax  in  the  same  strength 
may  be  used.  Chloral,  ten  to  twenty 
grains  to  the  ounce  ;  chloral  and  camphor 
of  each  a  drachm  to  one  ounce  of  simple 
cerate  ;  chloroform,  a  drachm  to  the  ounce 
of  rose  ointment,  or  as  a  lotion,  a  drachm 
to  the  ounce  of  alcohol,  or  even  alone,  I 
frequently  find  most  grateful  in  allaying 
the  burning  and  stinging  ;  corrosive  sub- 
limate, five  grains  to  the  pint  of  water,  or 
the  following  formula,  may  be  employed 
in  some  cases  : — 

I£.   Hydrarg.  biclilor.,  gr.  ij. 
Acidi  hydro-cyan ici  dil.,  f5'j- 
Emuls.  ol.  amygdalae,  i§xij.     M. 

The  dilute  hydrocyanic  acid  may  be 
used  alone  in  the  strength  of  one  to  three 
drachms  to  the  pint,  and  bromide  of  po- 
tassium, from  four  to  eight  drachms  to 
the  pint,  may  likewise  prove  serviceable. 
Acid  lotions,  as  for  example  of  acetic  and 
citric  acids ;  dilute  ammonia-water  and 
carbonate  of  ammonia,  ten  to  twenty 
grains  to  the  ounce,  may  likewise  suit 
some  cases. 

The  prognosis  in  urticaria  varies  in 
each  case. "  If  the  cause  is  a  temporary 
gastric  derangement,  its  removal  will 
soon  result  in  a  cure.  If,  however,  the 
urticaria  is  chronic  and  dependent  upon 
some  derangement  of  the  nervous,  diges- 
tive, or  generative  system  of  long  stand- 
ing, it  is  apt  to  prove  very  stubborn. 

Under  the  name  urticaria  pigmentosa, 
a  rare  and  obscure  form  of  the  disease 
has  been  described  ;  occurring  first  in  in- 
fancy, it  is  apt  to  last  for  years.     Cases 
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have  been  well  reported  by«Tilbury  Fox1 
and  others  in  England,2  and  by  Morrow 
in  this  country.3 

Eczema. 

Eczema  is  an  inflammatory,  acute  or 
chronic,  non-contagious  disease  of  the 
skin,  characterized  at  its  commencement 
by  erythema,  papules,  vesicles,  or  pus- 
tules, or  a  combination  of  these  lesions, 
accompanied  by  more  or  less  infiltration 
and  itching,  terminating  either  in  dis- 
charge with  the  formation  of  crusts,  or  in 
desquamation.  It  is  eminently  a  protean 
disease.  At  one  time  it  begins  as  an 
erythema  ;  later  this  may  become  moist 
and  secreting,  and  finally  terminate  in  a 
thickened  dry  desquamative  surface.  At 
another  time,  the  affection  may  begin  in 
the  form  of  vesicles  or  pustules  with 
swelling  and  heat.  These  soon  burst,  and 
a  red  weeping  surface  results,  which  is 
soon  coated  with  bulky  crusts  from  the 
drying  of  the  liquid  gummy  discharge. 
The  character  of  the  patch  may  then  sud- 
denly change,  and  instead  of  a  weeping 
surface,  there  may  exist  a  dry,  scaly,  in- 
filtrated, fissured  piece  of  skin  which  con- 
tinues until  the  disease  is  removed.  Or, 
again,  papules  may  first  appear ;  these 
may  remain  as  such  throughout  their 
course,  or  may  pass  into  other  lesions,  or 
they  may  be  associated  sooner  or  later 
with  vesicles. 

There  is  no  other  affection  of  the  skin 
in  which  the  lesions  undergo  such  sudden 
and  manifold  changes,  and  every  vari- 
ety may  manifest  itself  in  turn  upon  the 
same  individual. 

More  or  less  itching  is  almost  always 
present  in  eczema.  It  may  vary  in  degree 
from  the  merest  titillation  to  unendurable 
torture.  Sometimes  burning  takes  the 
place  of  itching  ;  at  other  times,  they  oc- 
cur together.  But  eczema  is  the  itching 
disease  par  excellence. 

Eczema  may  be  acute,  running  its 
course  in  a  few  weeks  and  then  perma- 
nently disappearing,  or  it  may  be  chronic 
and  continuous  or  recurring  through 
years.  It  may  occur  in  small  patches, 
single  or  multiple,  or  more  rarely  cover- 
ing extensive  surfaces.  Unless  very  ex- 
tensive it  is  not  ushered  in  by  constitu- 
tional symptoms. 

The  varieties  of  eczema  are  named  ac- 
cording to  the.  lesions  which  the  disease 
assumes  at  its  beginning.  These  are  as 
follows : — 

1  Under  the  name  of  xanthelasmoidea,  on 
account  of  its  resemblance  to  xanthelasma  or 
xanthoma,  he  gives  a  plate  representing 
the  affection  in  his  Atlas  of  Skin  Diseases. 

2  See  Duhring,  1.  c,  2d  ed.,  p.  155. 

3  Archives  of  Dermatology,  Jan.,  1879. 


Eczema  erythematosum.  —  This  form 
shows  itself  in  typical  cases,  first  as  an 
undefined  erythematous  state  of  the  skin, 
occurring  in  small  or  large  patches  with- 
out discharge  or  moisture.  Commonly, 
the  patch,  which  is  sometimes  slightly  in- 
filtrated, is  covered  with  fine  thin  scales  of 
epidermis,  and  now  and  then  the  surface 
is  slightly  excoriated.  The  skin  may  be 
bright  or  dark  red,  or  even  violet.  It 
often  has  a  yellowish  tinge.  It  is  occa- 
sionally mottled.  The  process  may  affect 
a  small  surface  or  a  large  one  ;  it  is  often 
better  one  day,  and  worse  the  next,  as  it 
may  even  go  away  entirely  only  to  return 
a  little  later.  It  is  apt  to  be  chronic,  and 
the  relapses  are  annoying  and  discour- 
aging, especially  in  winter  time.  The  influ- 
ence of  exposure  to  external  heat  or  cold, 
a  heavy  meal  or  indulgence  in  alcoholic 
drink,  is  apt  to  be  followed  by  an  exacer- 
bation of  the  disease.  Burning  and  itch- 
ing, alone  or  together,  are  prominent 
symptoms.  Eczema  erythematosum  may 
run  its"  course  as  such,  or  may  develop 
into  E.  squamosum.  Vesicles  or  pustules 
are  rarely  seen.  E.  erythematosum  is 
most  apt  to  occur  upon  the  face'  and  gen- 
itals. 

Eczema  vesiculosum. — Vesicular  eczema 
commonly  begins  by  a  feeling  of  heat  and 
irritation  in  the  part,  which  shows  a 
diffused  or  punctate  redness  with  itching 
and  burning,  and  small  vesicles  soon 
show  themselves,  either  alone  or  grouped 
or  sometimes  running  together.  They 
are  soon  filled  with  a  yellowish  gummy 
fluid,  and  then  they  ordinarily  break  and 
form  a  crust.  Sometimes,  however,  the 
vesicles  simply  dry  up  without  breaking. 
In  more  marked  cases  new  crops  of  vesi^ 
cles  continue  to  come  out,  and  when  a 
considerable  surface  is  covered  the  quan- 
tity of  fluid  poured  out  is  quite  large,  and 
the  underclothing  or  dressings  are  satu- 
rated. When  the  secretion  dries  it  is 
very  itchy  and  tenacious,  and  this  is  char- 
acteristic of  this  form  of  eczema.  Typical 
eczema,  as  described,  is  not  as  common  as 
the  more  complex  varieties  where  the 
lesions  are  multiform  ;  papules,  papulo- 
vesicles, vesicles,  pustules,  and  other 
lesions  beinrj  found  in  conjunction.  The 
two  chief  characteristics  of  this  form  of 
eczema,  wherever  found,  are  the  itching 
and  the  gummy  secretion. 

Vesicular  eczema  may  occur  in  very 
small  patches  or  in  quite  extensive  areas. 
As  it  shows  itself  in  children  over  the  face 
and  scalp  it  forms  the  eruption  popularly 
known  as  u  milk  crust,"  "tooth  rash,"  or 
"  moist  tetter." 

Eczema  pustulosum   (eczema  impetigino- 

1  A  most  excellent  portrayal  of  the  affection 
as  it  occurs  on  the  face,  is  given  in  Prof. 
Duhring's  Atlas  ;  Plate  A. 
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sum). — Pustular  eczema  is  very  much  the 
same  in  its  original  appearance  as  ve- 
sicular eczema,  only  that  the  lesions 
assume  the  form  of  pustules  rather  than 
of  vesicles.  There  is  usually  less  heat  and 
itching.  A  strict  line  cannot  be  drawn 
between  the  two  forms,  for  they  are  apt 
to  run  into  each  other,  and  may  coexist 
on  the  same  subject,  and  in  the  same 
patch.  The  scalp  and  face  are  favorite 
seats  of  pustular  eczema,1  and  it  is  apt  to 
occur  in  children  who  are  badly  nourished 
or  who  are  being  brought  up  by  hand.  It 
also  commonly  occurs  in  ill-fed  and  scrofu- 
lous adults. 

Eczema  papulosum.  —  Papular  eczema 
appears  in  the  form  of  small  round  or 
acuminated  papules  varying  in  size  from 
a  small  to  a  large  pin-head.  In  color,  the 
lesions  are  briglit  or  dusky  red,  sometimes 
violaceous.  They  may  be  discrete,  or  may 
run  together,  forming  large  patches,  and 
these  are  often  infiltrated.  Now  and 
then  they  become  abraded  and  moist, 
forming  eczema  rubrum.  Papular  "Ec- 
zema is  apt  to  occur  on  the  arms,  trunk, 
and  thighs,  especially  the  flexor  surfaces.2 
It  may  involve  a  very  small  surface,  or  it 
may  cover  a  large  area  of  the  body,  and  it  is 
apt  to  be  the  most  stubborn,  troublesome, 
and  annoying  of  all  the  forms  of  eczema. 
Itching  is  the  most  prominent  and 
troublesome  symptom  ;  at  times  this  is 
agonizing.  Patients  tear  and  gash  them- 
selves in  their  efforts  to  gain  relief, 
and  I  have  seen  chronic  cases  where  the 
nails  have  been  worn  to  the  quick,  and 
the  ends  of  the  fingers  polished,  with  the 
almost  ceaseless  efforts  of  the  patient  to 
assuage  momentarily  the  torment. 

Eczema  rubrum. — This  must  be  re- 
garded rather  as  a  secondary  condition 
resulting  from  previous  morbid  action 
than  a  distinct  variety.  It  is  a  variety 
only  in  a  clinical  sense.  It  may  result 
from  eczema  erythematosum,  vesiculo- 
sum,  pustulosum,  or  papulosum.  In  ec- 
zema rubrum  the  surface  of  the  skin 
is  inflamed  and  infiltrated,  red,  moist, 
and  weeping ;  occasionally  it  is  more  or 
less  covered  with  yellowish  or  brown- 
ish crusts,  often  completely  covering  the 
part.3  Unless  artificially  detached,  these 
crusts  may  sometimes  continue  to  adhere, 
the  process  of  exudation  meanwhile  going 
on  underneath.  Under  these  circum- 
stances the  appearance  of  a  rough,  dirty, 
yellowish,  or  brownish  scale  is  observed 
instead  of  the  shining  red,  oozing  surface. 
Eczema  rubrum  may  occur  upon  any  part 

1  See  Duhring's  Atlas  of  Skin  Diseases, 
Plate  Y. 

1  See  Duhring's  Atlas  of  Skin  Diseases, 
Plate  X. 

3  See  Duhring's  Atlas  of  Skin  Diseases, 
Plate  0. 


of  the  body,  •  although  it  is  most  com- 
monly found  upon  the  legs  or  the  flexures 
of  the  joints. 

Eczema  squamosum. — Scaly  eczema  is 
an  important  clinical  variety  of  the  dis- 
ease. Like  E.  rubrum  it  may  follow  and 
result  from  the  erythematous,  vesicular, 
pustular,  or  papular  forms  of  the  disease. 
It  is  particularly  apt  to  succeed  erythe- 
matous eczema.  When  typical,  it  shows 
itself  in  the  form  of  variously  sized  and 
shaped  reddish  patches,  which  are  dry 
and  more  or  less  scaly.  The  skin  is  al- 
ways more  or  less  infiltrated  or  thickened.1 
Squamous  eczema  may  be  unly  an  ephe- 
meral stage  in  the  evolution  of  the  dis- 
ease. More  commonly,  however,  the 
term  is  applied  to  denote  a  chronic  con- 
dition which  may  last  for  a  long  time. 

Other  lesions  are  encountered  in  eczema 
which  are  worth}- of  mention.  These  are, 
rhagades,  or  fissures  occurring  when  the 
disease  and  infiltrated  skin  becomes 
cracked  by  flexure,  as  about  the  joints  or 
at  the  margins  of  the  lips  or  anus. 
Chapped  hands,  for  example,  are  typical 
instances  of  fissured  eczema.  Sometimes 
eczema  may  assume  a  warty  condition, 
and  at  other  times  hard  sclerosed  patches 
•  may  form. 

In  addition  to  the  clinical  varieties  of 
eczema  above  described,  the  disease  may 
fitly  be  divided  into  varieties  according 
as  it  assumes  the  acute  or  chronic  form. 
The  division,  which  is  a  distinct  one,  re- 
fers not  so  much  to  the  actual  duration 
of  the  disease  as  to  the  pathological 
changes  which  occur  during  its  course. 
When  the  general  inflammatory  symp- 
toms are  high,  and  the  secondary  changes 
insignificant,  the  disease  may  be  said  to 
be  acute.  When,  however,  the  process 
has  settled  into  a  definite  course,  the 
same  lesions  continually  repeating  them- 
selves, accompanied  by  secondary  changes, 
the  disease  is  to  be  considered  chronic. 

Eczema  is,  in  this  country  at  least,  by 
far  the  commonest  of  skin  diseases.2    It 

1  See  Duhring's  Atlas  of  Skin  Diseases, 
Plate  I.,  which  represents  a  typical  case  of 
squamous  eczema  occurring  on  the  back  of 
the  neck. 

2  The  comparatively  large  space  which  has 
been  given  in  this  article  to  the  consideration 
of  eczema  may  be  accounted  for  by  the  state- 
ment that  more  than  one-third  of  all  cases  of 
skin-disease  met  with  in  this  country  are 
eczematous  in  character.  The  statistics  of 
the  American  Dermatological  Association 
(Trans.  Amer.  Derm.  Assoc,  New  York, 
1879)  show  6179  cases  out  of  16,863  cases  of 
skin-disease.  In  Philadelphia  it  occurs  in 
the  proportion  of  forty  to  fifty  per  cent,  of  all 
skin  cases.  It  is  otherwise  in  Europe  ;  He- 
bra,  in  Vienna,  out  of  29,535  cases,  recorda 
only  2195  of  eczema. 
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attacks  persons  in  all  grades  of  society, 
and  occurs  at  all  ages  and  in  both  sexes. 
In  some  cases  it  appeal's  to  be  in  a  certain 
sense  hereditary.  I  have  found  it  com- 
monly in  the  children  of*  persons  of  light 
complexion,  with  fair  to  reddish  hair, 
with  a  tendency  to  scrofulous  affections. 
Some  persons  are  so  prone  to  eczema  that 
the  slightest  provocation  will  bring  on 
the  eruption,  and  an  attack  of  dyspepsia 
which  in  another  person  would  have  no 
effect  on  the  skin,  or  contact  with  an  irri- 
tant which  in  most  persons  would  only 
cause  a  transient  dermatitis,  are  in  such 
individuals  a  sufficient  cause  to  bring  out 
an  eczematous  eruption.  Dyspepsia  and 
constipation  are  among  the  commonest 
constitutional  causes  of  eczema.  In  cer- 
tain individuals  the  presence  of  an  excess 
of  uric  acid  and  urates  in  the  system  is 
sufficient  to  produce  and  keep  up  eczema. 
The  occurrence  of  gout  and  rheumatism 
in  connection  with  eczema,  has  often  been 
alluded  to  by  writers.  I  am  inclined, 
however,  to  think  that  gout  is  among  the 
rarer  exciting  causes.  It  is  certain,  in- 
deed, that  this  disease  is  rare  among  the 
younger  generation  in  Philadelphia,  and 
I  may  say,  so  far  as  my  personal  expe- 
rience goes,  that  in  some  three  thousand 
cases  of  eczema  which  I  have  had  under 
observation,  not  a  single  one  has  occurred 
in  connection  with  the  gouty  diathesis. 
Improper  food,  as  to  quantity  or  quality, 
acts  as  an  exciting  cause.  During  the 
period  of  commercial  depression  which 
occurred  some  few  years  ago,  I  found 
many  working  people  the  subjects  of  ec- 
zema, clearly  brought  on  or  much  aggra- 
vated by  coarse  and  insufficient  food.  It 
is,  however,  among  infants  and  young 
children  that  this  cause  of  eczema  most 
frequently  comes  into  play.  Pregnancy 
and  lactation,  debility,  nervous  exhaus- 
tion, excessive  mental'  or  bodily  work, 
dentition,  vaccination,  internal  irritation, 
as  of  ascarides  or  taenia  in  the  bowels, 
may  also  determine  the  eruption  of  ec- 
zema. 

Eczema  is  not  contagious.  It  cannot 
be  acquired  from  being  in  contact  with  or 
handling  the  discharge. 

Among  the  local  causes  of  eczema 
which  are  numerous  and  important,  and 
which  give  rise  to  the  condition  known  as 
"artificial  eczema,"  are  certain  cuta- 
neous irritants,  as  croton  oil,  mercurial 
ointment,  tincture  of  arnica,  tincture  of 
cantharides,  mustard,  antimonial.  oint- 
ment, sulphur,  and  turpentine.  Here, 
also,  may  be  mentioned  the  rhus  vene- 
nata and  toxicodendron,  the  poison  oak 
and  ivy,  which,  although  usually  giving 
rise  to  dermatitis,  may,  under  some  cir- 
cumstances, and  in  certain  individuals, 
give  rise  to  true  eczema.  Heat  and  cold, 
excessive  perspiration,   especially  about 


the  genitalia  and  other  places  where  the 
skin  inclines  to  form  folds,  may  give  rise 
to  the  affection,  which,  under  the  latter 
circumstance,  is  known  as  eczema  inter- 
trigo. 

Eczema  is  of  much  commoner  occur- 
rence in  the  winter  than  in  the  summer. 
The  atmosphere  of  January  and  Feb- 
ruary, and  particularly  the  cold,  bleak 
weather  of  March,  seem  to  favor  the  oc- 
currence of  the  disease. 

Many  cases  of  eczema  get  well  in  sum- 
mer only  to  recur  again  in  winter.  Wa- 
ter, as  in  water-dressings  or  fomenta- 
tions, or  in  the  inordinate  use  of  bathing, 
may  be  a  cause  of  eczema.  The  insen- 
sate declamation  against  filth,  or  want  of 
personal  cleanliness,  as  an  almost  univer- 
sal cause  of  skin  diseases,  which  is  too 
common  not  only  among  superficial  wri- 
ters but  among  physicians  who  ought  to 
know  better,  would  in  many  cases  be  bet- 
ter replaced  by  a  caution  against  exces- 
sive ablution.  The  custom  of  very  fre- 
quent bathing,  especially  when  soap  is 
used,  is  often  harmful  to  the  skin  to  a 
considerable  degree.  Alkalies,  acids, 
strong  and  harsh  soaps,  may  give  rise  to 
chapping  and  Assuring  of  the  skin  and  to 
eczema.  Some  years  ago,  when  the  view 
that  sapo  viridis  was  a  sort  of  specific  in 
diseases  of  the  skin  was  prevalent,  I  fre- 
quently saw  severe  and  extensive  erup- 
tions of  eczema  which  had  been  brought 
about  by  the  injudicious  or  improper  em- 
ployment of  this  semi-caustic  application. 
Finally,  among  the  local  causes  of  eczema 
may  be  mentioned  the  irritation  caused 
by  the  presence  of  lice  and  the  itch-mite, 
together  with  the  scratching  to  which  they 
give  rise. 

The  diagnosis  of  eczema  is  of  great 
importance,  especially  as  the  disease 
shows  itself  in  such  protean  forms.  There 
are,  however,  certain  features  of  eczema, 
one  or  more  of  which  are  present  in  every 
form  of  the  affection,  and  these  may  serve 
to  aid  in  the  diagnosis.  Infiltration  of  the 
skin  exists  to  a  greater  or  less  decree  in  all 
cases  of  eczema.  It  is  indicated  by  a  cer- 
tain thickening  of  the  skin,  which  may 
usually  be  seen  by  the  eye,  and  in ,  most 
places  detected  by  rolling  a  small  pinched- 
up  portion  of  the  skin  between  the  finger 
and  thumb.  Swelling  and  oedema  exist 
in  all  acute  eczemata,  and  often  in  chronic 
cases.  The  patch  is  red  and  congested. 
In  most  cases  of  eczema  there  has  been 
more  or  less  fluid  exudation  or  moisture 
at  one  stage  or  another  in  the  history  of 
the  disease.  This  is  termed  weeping, 
discharging,  or  running.  The  fluid  may 
be  clear,  limpid,  and  yellowish,  turbid, 
and  puriform,  or  it  may  contain  blood. 
This  discharge  is  a  most  characteristic 
feature  of  eczema,-  and  is  not  present  in 
any  other  disease.     The  crusts  formed  by 
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the  drying  up  of  the  discharge  are  charac- 
teristic. When  this  has  been  copious, 
the  crusts  form  rapidly,  and  in  quantity 
so  as  sometimes  to  cover  and  mask  the 
skin.  They  are  yellowish,  brownish,  or 
greenish  in  color,  and  when  removed  show 
a  moist  surface  beneath. 

Among  the  most  important  diagnostic 
symptoms  of  eczema  is  the  subjective  one 
of  itching.  It  is  often  intense,  being 
more  marked  than  in  other  diseases.  It 
is  never  altogether  absent,  though  it  may 
vary  much  in  degree.  Burning  is  also  a 
not  unfrequent  subjective  symptom,  being 
more  apt  to  be  present  in  erythematous 
eczema,  and  often  giving  way  to  itching 
as  the  disease  progresses.  The  itching 
of  eczema  often  gives  rise  to  an  irresistible 
inclination  to  scratch,  as  was  noted  in 
speaking  of  the  papular  variety  of  the 
affection. 

The  diseases  with  which  eczema  is 
most  likely  to  be  confounded  are  the 
following :  Erysipelas  sometimes  -re- 
sembles eczema  erythematosum,  espe- 
cially as  it  occurs  upon  the  face.  It  is, 
however,  acute ;  it  begins  at  a  given 
point  and  creeps  slowly  from  place  to 
place.  The  inflammation  is  a  deep  one  ; 
the  surface  is  smooth,  shining,  tense,  and 
more  or  less  dusky  red,  while  deep  in- 
filtration, oedema,  heat  and  swelling  ex- 
ists underneath.  Erysipelas  is  also 
accompanied  by  considerable  fever  and 
constitutional  disturbance.  There  is  no 
discharge  in  erysipelas  save  that  from 
the  bursting  of  bulla?,  which  sometimes 
form  during  the  later  stages  of  the  dis- 
ease. Urticaria,  particularly  that  variety 
accompanied  by  formation  of  small  papu- 
lar lesions,  is  occasionally  mistaken  for 
eczema  papulosum.  The  irritable  con- 
dition of  the  skin,  the  history  of  itching 
and  burning  appearing  before  the  occur- 
rence of  the  lesions,  and  the  comparatively 
evanescent  and  recurrent  character  of  the 
lesions,  all  characterize  urticaria  in  con- 
tradistinction from  eczema.  Herpes 
zoster  sometimes  resembles  eczema  vesic- 
ulosum,  but  is  distinguished  from  it  by  the 
arrangement  of  the  vesicles,  the  more 
regular  grouping  of  the  lesions  of  zoster 
along  the  line  of  some  well-known  nerve 
trunk,  and  the  ordinary  occurrence  of 
neuralgia  in  connection  with  the  zoster 
eruption.  Seborrhoea,  as  it  occurs  in  the 
dry  form  upon  the  scalp,  is  often  very 
difficult  to  distinguish  from  eczema 
squamosum  occurring  in  the  same  local- 
ity. The  difficulty  of  diagnosis  is  occa- 
sionally enhanced  b3T  the  simultaneous 
occurrence  of  both  affections  upon  the 
same  individual.  In  eczema,  however, 
the  scales  are  larger,  less  abundant,  less 
greasy,  and  drier  than  in  seborrhnea. 
Eczema  is  more  apt  to  occur  in  a  patch 
on  the  scalp,  while  seborrhoea  is  more  gene- 


rally diffused.  The  skin  in  eczema  is 
usually  red  and  inflamed,  and  is  always 
itchy  ;  in  seborrhoea  it  may  be  even  paler 
than  normal,  and  may  have  a  dull  leaden 
hue.     It  is  commonly  less  itchy. 

Psoriasis  is  often  confounded  with  ec- 
zema, the  diseases  when  occurring  in 
limited  patches  or  upon  the  scalp  being 
sometimes  almost  indistinguishable.  Old 
infiltrated  inflammatory  patches  are  es- 
pecially difficult  to  make  out,  but  in 
psoriasis  the  edges  usually  terminate 
abruptly,  while  in  eczema  they  are  more 
apt  to  fade  into  the  surrounding  skin. 
The  scales  on  eczema  patches  are  thin 
and  scanty ;  on  the  patches  of  psoriasis 
they  are  comparatively  more  abundant, 
larger,  silvery,  and  imbricated.  In  ecze- 
ma there  is  usually  some  history  of 
moisture  or  weeping  in  one  stage  of  the 
disease  or  another  ;  in  psoriasis  the  pro- 
cess is  always  dry.  The  distribution  of 
the  disease,  and  the  occurrence  of  patches 
on  other  parts  of  the  body,  may  aid  in  the 
diagnosis.  In  doubtful  cases,  where  only 
a  few  scattered  lesions  are  presented  for 
examination,  the  whole  surface  should  be 
diligently  searched  over,  for  a  single  lesion 
in  some  part  of  the  body  may,  by  its  tj-pi- 
cal  aspect,  betray  the  nature  of  the  disease 
where  the  majority  of  the  lesions  are 
quite  doubtful  in  appearance.  Lichen 
ruber  may  be  confounded  with  eczema,  but 
the  peculiar  shape  of  the  lesions  in  L. 
ruber  planus,  to  be  described  further  on, 
together  with  their  dusky  hue,  and  the 
fact  that  they  run  a  quiet,  chronic  course 
without  change  and  leave  a  deep,  stain 
behind,  all  seem  to  distinguish  this  af- 
fection from  eczema. 

Pityriasis  rubra-  is  a  very  rare  disease, 
and  is  so  seldom  met  with  in.  this  country, 
but  two  authentic  cases  I  believe  being 
on  record,  that  its  description  does  not 
come  within  the  scope  of  this  article.1 
The  only  form  of  eczema  with  which  it 
is  likely  to  be  confounded  is  E.  squamosum 
universalis.  It  may  be  distinguished  from 
eczema,  however,  by  its  uniform  redness  ; 
great  masses  of  large,  thin,  papery, 
whitish,  epidermic  scales,  which  continu- 
ally reproduce  themselves  ;  slight  itching, 
burning  heat,  and  lastly  by  the  absence 
of  marked  infiltration  and  thickening  of 
the  skin,  a  symptom  common  in  eczema. 

Tinea  circinata  is  sometimes  mistaken 
for  eczema,  but  the  course  of  the  two  dis- 
eases is  quite  different,  and  the  micro- 
scope will  almost  invariably  settle  the 
question  of  diagnosis  by  showing  the 
presence  or  absence  of  the  characteristic 
fungus.  Ring-worm  of  the  scalp  in  its 
milder  and  more  chronic  stages  may 
readily  be  mistaken  for  eczema  ;  the  diag- 

1  A  foil  description  may  be  found  in  Duh- 
ring,  loc.  cit.,  p.  302. 
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nostic  points  will  appear  in  the  description 
to  be  given  of  that  affection  later  on. 

Sycosis,  both  of  the  parasitic  and  non- 
parasitic varieties,  sometimes  resembles 
eczema  of  the  beard.  The  former,  how- 
ever, is  scantily  crusted,  and  when  the 
crusts  are  removed,  instead  of  the  smooth, 
soft  surface  of  eczema,  a  rough  dusky-red 
mamillated  surface  is  revealed.  The 
loose  hairs  are  also  loaded  with  the  char- 
acteristic microscopic  fungus  about  their 
roots.  Sycosis  non-parasitica  is  essen- 
tially an  inflammation  of  the  hair  folli- 
cles, and,  while  eczema  is  superficial, 
sycosis  leaves  the  surface  alone,  and  in- 
volves the  follicles  only. 

Favus  sometimes  resembles  eczema,  but 
the  peculiar  yellow  color  of  the  favus 
crusts  is  almost  unmistakable,  and  the 
microscope  will  quickly  settle  the  ques- 
tion of  diagnosis,  for  the  peculiar  fungus 
of  favus  is  very  abundant  in  the  lesions  of 
this  disease. 

Scabies  is  very  likely  to  be  confounded 
with  eczema,  and  vice  versa,  and  the  di- 
agnosis is  often  difficult.  This  can  easily 
be  understood  when  it  is  considered  that 
the  eruption  of  scabies  is  in  fact  largely 
an  eczema.  Eczema,  however,  does  not 
show  the  marked  preference  for  certain 
localities,  as  the  hands  and  fingers,  but- 
tocks, axillae,  abdomen,  mammae,  nipples, 
and  penis,  which  scabies  displays.  But 
chiefly  the  presence  or  absence  of  the 
peculiar  burrow  of  the  itch  insect  will 
decide  almost  invariably  between  the  two 
affections,  and  the  success  or  non-success 
of  the  anti-parasitic  treatment  will  settle 
the  question. 

Syphilis. — Eczema  of  the  scalp  is  at 
times  liable  to  be  mistaken  for  syphilis. 
There  is  a  form  of  pustular  eczema,  char- 
acterized by  the  presence  of  a  few  scat- 
tered lesions  of  the  scalp,  without  a  sign 
of  disease  elsewhere,  which  it  is  some- 
times difficult  to  differentiate  from  the 
pustular  syphiloderm  of  the  scalp.  The 
occurrence  or  absence  of  a  history  of 
syphilis,  or  of  concomitant  syphilitic 
lesions  in  other  parts  of  the  body,  and 
the  success  or  failure  of  a  treatment 
other  than  anti-syphilitic,  will  demon- 
strate whether  one  or  the  other  affection 
is  present.  Occasionally  fissures  with 
abundant  purulent  secretion  occur  on  the 
scalp  in  the  course  of  syphilis,  and  this 
form  of  the  eruption  may  closely  resem- 
ble confluent  pustular  eczema.  I  have 
described  such  a  case  where  the  diagnosis 
was  extremely  difficult,  and  where  even 
the  ordinary  anti-syphilitic  remedies  failed 
for  a  time  to  give  relief.  The  disgusting 
odor  accompanying  the  syphilitic  disease 
will  usually,  however,  serve  to  distinguish 
it. 

1  Archives  of  Dermatology,  vol.  ii.,  p.  217. 


In  an  article  like  the  present  it  is  ob- 
viously impossible  to  do  more  than  indi- 
cate in  a  general  way  the  plans  of  treat- 
ment suitable  for  the  various  forms  of 
eczema.  The  reader  is  referred  to  the 
text-books  on  the  subject,  and  especially 
to  the  various  monographs  published  in 
this  country  and  abroad,  which  deal  with 
the  subject  in  a  more  comprehensive 
manner.1 

Eczema  is  a  perfectly  curable  disease, 
but  for  its  relief  both  internal  and  external 
remedies  must  at  times  be. employed. 
Constitutional  remedies,  judiciously  em- 
ployed, are  almost  always  needful,  and 
prove  of  decided  benefit  in  the  majority  of 
cases.  In  some  cases,  as  when  the  erup- 
tion is  local  and  due  to  some  external 
irritant,  or  when  it  is  exceedingly  limited 
in  extent,  no  internal  measures  are  called 
for.  The  subject  of  diet  must  be  carefully 
attended  to  ;  all  articles  which  are  difficult 
of  digestion  must  be  avoided,  and  espe- 
cially salt  or  pickled  meats,  pastry,  cab- 
bage, cheese,  and  beer  or  wine.  The 
bowels  should  be  carefully  regulated  ; 
dyspepsia  is  often  the  sole  exciting  cause 
of  eczema,  and  the  physician  who  desires 
to  treat  this  affection  in  any  of  its  forms 
with  success,  should  be  prepared  to  deal 
with  dyspepsia  in  the  majority  of  cases. 
The  condition  of  the  kidneys  should  be 
looked  into.  Diureties  are  frequently  of 
value.  Saline  laxatives  are  very  fre- 
quently called  for  in  the  treatment  of  ec- 
zema, and  among  these  the  following 
tonic  aperient,  devised  by  the  late  Mr. 
Startin,  of  London,  is  one  of  the  best : — 
U.  Magnesii  sulphatis,  §j. 

Ferri  sulphatis,  gr.  iv. 

Sodii  chloridi,  3SS- 

Acidi  sulphurici  dil.,  JJ'ij. 

Infus.  quassiae,  ad  ,^iv.     M. 
Sig.  A  tablespoonful  in  a  tumbler  of  water 
before  breakfast. 

This  preparation,  though  extremely  disa- 
greeable on  first  taking,  becomes  less  re- 

1  Among  these,  the  following  may  be  espe- 
cially mentioned : — 

On  the  Treatment  of  Eczema,  by  R.  W. 
Taylor,  M.D.  (a  Series  of  American  Clinical 
Lectures,  edited  by  E.  C.  Segnin,  M.D.,  vol. 
ii.,  No.  11).  New  York,  G.  P.  Putnam's  Sons, 
1876. 

Analysis  of  One  Thousand  Cases  of  Skin 
Disease,  with  Cases  and  Remarks  on  Treat- 
ment, by  L.  Duncan  Bulkley,  A.M.,  M.D., 
American  Practitioner,  May,  1875. 

Analysis  of  Seven  Hundred  and  Seventy- 
four  Cases  of  Skin  Disease,  etc.  Bulkley,  New 
York  Medical  Journal,  April  and  June,  1877. 

On  the  Management  of  Infantile  Eczema. 
Bulkley,  Transactions  of  the  Medical  Society 
of  the  State  of  New  York  for  1880. 

On  the  Use  of  Water  in  the  Treatment  ot 
Diseases  of  the  Skin.  Bulkley,  Chicago  Medi- 
cal Journal  and  Examiner,  January,  1880. 
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volting  after  using  for  a  short  time,  and 
most  persons,  even  delicate  women,  can 
take  it  without  repulsion.  The  various 
ingredients  may  he  altered  in  quantity  in 
various  cases  to  suit  circumstances,  but 
it  is  not  often  necessary  to  make  any 
change  excepting  as  to  the  sulphate  of 
magnesia,  which  must  often  he  increased 
in  quantity  if  a  full  aperient  effect  be  de- 
sired. The  laxative  mineral  spring  waters, 
as  the  Hathorn  and  Geyser  springs  of 
Saratoga,  or  the  Fredericbshall,  Hunyadi 
Jauos,  and  Ofner  Rakoczy  among  German 
mineral  waters,  the  latter  mentioned  in 
the  order  of  their  increasing  purgative 
qualities,  are  beneticial  in  many  cases. 
In  infantile  eczema  the  simple  unspiced 
syrup  of  rhubarb  in  repeated  small  doses, 
alone  or  with  magnesia,  is  often  found 
desirable.  Occasionally  at  the  beginning 
of  treatment,  in  sthenic,  robust  cases, 
and  when  there  is  a  good  deal  of  activity 
of  inflammation,  a  brisk  mercurial  purga- 
tive is  indicated.  Especially  is  it  neces- 
sary when  the  patient  is  suffering  from 
constipation  when  flrst  seen.  Here  the 
bowels  are  to  be  thoroughly  unloaded, 
to  begin  with,  and  then  we  may  enter 
upon  the  more  direct  treatment  of  the 
disease.  In  old  persons,  particularly 
when  the  patient  has  been  a  high  liver, 
or  is  gouty  or  rheumatic,  diuretics  and 
alkalies  are  indicated.  In  such  condi- 
tions the  following  prescription  is  recom- 
mended by  Tilbury  Fox  : — 

B.  Magnesii  sulphat.,  3^« 
Magnesii  carbonat.,  5J-   ' 
Tinct.  colchici,  Ttlxxxvj. 
01.  menth.  pip.,  Tr\ij. 
Aquae,  f§vij.     M. 
Sig.  Two  tablespoonfuls  in  a  wineglass  of 
water  every  three  or  four  hours. 

The  acetate  and  carbonate  of  potassium 
in  full  doses,  and  also  the  alkaline  natural 
mineral  waters,  may  be  employed.  In 
persons  of  debilitated  constitution,  or  in 
scrofulous  persons,  particularly  in  the 
badly-nourished  children  of  tuberculous 
parents,  cod-liver  oil  is  demanded,  and  is 
frequently  very  useful.  Iron  in  various 
forms  is  to  be  recommended  in  some 
cases.  The  following  prescription  is  one 
which  I  often  employ  with  satisfaction  : — 

$ .  Tinct.  ferri  chlor. , 

Acidi  phosphor ici  dil.,  aa  f^j. 
Syrupi  limoiiis  ad  f^iv.     M. 
Sig.  A  teaspoonful  in  a  wineglass  of  water 
after  meals. 

Syrup  of  the  iodide  of  iron  and  wine  of 
iron  are  also  eligible  preparations,  partic- 
ularly for  children.  Quinine  and  strych- 
nia are  sometimes  called  for  by  the  gen- 
eral condition  of  the  patient.  Arsenic  is 
useful  in  a  limited  class  of  cases,  more 


especially  in  the  chronic  papular  form  and 
the  squamous  stage  of  the  affection.  In 
former  times  the  use  of  arsenic  in  eczema 
of  all  grades  and  varieties  was  much 
abused,  and  even  now  it  too  often  forms 
that  routine  treatment  which  is  the 
refuge  of  ignorance.  Frequently,  so  far 
from  doing  good,  it  does  harm  by  upset- 
ting the  stomach,  and  its  use  is  particu- 
larly pernicious  in  the  acute  and  inflam- 
matory forms  of  the  disease.  An  admi- 
rable resume  of  the  value  and  indications 
for  the  employment  of  arsenic  in  skin 
diseases  in  general  is  given  by  Duhring.1 
Tar  has  been  used  internally  in  some 
chronic  cases  with  benefit.  Sulphur-spring 
waters  are  also  said  to  be  useful  occa- 
sionally. I  have  had  no  personal  expe- 
rience with  these  latter  remedies. 

Regarding  local  treatment,  ordinary 
water  may  be  employed  for  washing  pur- 
poses in  most  cases ;  when  the  skin  is 
delicate  and  sensitive,  distilled  water  or 
some  of  the  mucilaginous  waters  made 
from  bran-flour  may  be  substituted.  A 
very  good  method  of  softening  the  water, 
particularly  when  it  is  to  be  applied  to 
the  face,  is  to  take  a  handful  of  bran, 
sew  it  up  in  a  small  linen  bag,  and  squeeze 
the  bag  like  a  sponge  through  a  basin  of 
water  until  the  water  is  quite  milky.  This 
gives  a  soft  and  agreeable  quality  to  the 
water  when  it  is  applied  to  the  skin.  The 
water  may  be  used  cold  or  warm  as  best 
suits  the  fancy  or  feelings  of  the  patient ; 
but  the  most  important  point  is  not  to 
use  too  much  of  it  or  too  often.  The 
best  rule  for  the  use  of  water  in  ec- 
zema is  to  use  it  as  seldom  and  as  spar- 
ingly as  possible.  The  only  two  indica- 
tions for  its  employment  are  either  the 
removal  of  crusts  or  the  cleansing  from  ab- 
solute and  unendurable  assoilment ;  water 
sometimes  seems  to  act  almost  like  poison 
upon  the  skin  in  eczema.  White  castile 
soap  is  ordinarily  the  only  soap  necessary 
to  cleanse  the  skin  of  crusts  and  scales, 
but  occasionally  the  stronger  potash  soaps, 
the  ordinary  household  "soft-soap,  or  the 
sapo  viridis  of  Hebra  must  be  brought 
into  play.  Sometimes  the  tincture  of 
green  soap,  or  "spiritus  saponis  kali- 
nus,"  may  be  used  instead  of  the  solid 
soaps.  Whatever  soap  is  employed,  it 
should  always  be  subsequently  completer- 
washed  off  the  skin,  unless  a  distinctly 
caustic  effect  is  desired. 

The  local  treatment  of  eczema  is  of 
great  importance ;  many  cases  can  be 
cured  by  outward  appliiations  alone,  and 
there  are  very  few  where  these  can  be  dis- 
pensed with  ientirely.  Before  instituting 
local  treatment,  the  part  affected  should 
be  examined  with  the  view  of  determin- 

1  Loe.  citat.     Part  I.,  Treatment,  p.  86. 
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iug  whether  the  disease  is  acute  or  chron- 
ic, and  what  the  characteristic  lesions, 
the  amount  of  heat,  redness,  swelling, 
etc.  •,  and  also  the  condition  of  the  epi- 
dermis, whether  intact  or  torn  and  abrad- 
ed. It  is  most  important  also  to  ascertain 
the  area  involved,  whether  this  be  great 
or  small,  for  not  only  must  we  be  on  our 
guard  not  to  use  irritant  remedies,  but  it 
must  be  remembered  also  that  some  ap- 
plications are  poisonous  by  absorption 
when  applied  over  large  raw  surfaces. 

In  most  cases  of  eczema  there  are  cer- 
tain secondary  products,  crusts,  scales, 
and  extraneous  matter  which  must  be  re- 
moved before  the  local  remedies  can  be 
advantageously  applied.  Sometimes  it  is 
a  matter  of  difficulty  to  induce  patients 
to  remove  these  extraneous  matters,  but 
it  should  be  insisted  upon,  for  it  is  useless 
to  make  applications  outside  of  the  crusts, 
though  this  procedure  is  not  unfrequently 
observed  when  the  physician  has  not 
given  explicit  directions  for  the  proper 
cleansing  of  the  surface.  Crusts,  if  not 
extensive,  may  be  removed  by  the  use  of 
hot  water  and  soap,  but  if  thick  and 
tough,  warm  olive  oil  inunctions  may  be 
used  previously  to  soften  the  mass.  In 
some  cases  poultices  must  be  used. 

Two  general  principles  may  be  men- 
tioned in  regard  to  the  local  treatment  of 
eczema.  These  are,  first,  that  in  the 
acute  form  the  treatment  can  scarcely  be 
too  soothing  ;  secondly,  that  in  the  chronic 
form,  the  treatment  can  scarcely  be  too 
stimulating.  Of  course  these  general 
principles  must  be  modified  somewhat  ac- 
cording to  individual  circumstances,  espe- 
cially with  regard  to  the  latter. 

Acute  eczema. — When  a  remedy  is  to  be 
applied  for  the  first  time  in  a  case  of  acute 
eczema,  it  is  usually  better  to  use  it  over 
a  limited  area  until  its  effect  is  perceived, 
for  it  must  be  borne  in  mind  that  a 
remedy  which  has  been  of  service  in  one 
case  will  not  necessarily  suit  another, 
even  when  the  general  features  of  the 
disease  are.  the  same.  If  one  remedy 
does  not  suit,  another  must  be  tried,  for 
it  is  often  difficult  to  decide  beforehand 
what  application  will  be  most  useful.  The 
indication  is  to  give  ease  to  the  patient, 
and  medicaments  must  be  changed  if  ne- 
cessary until  this  end  is  attained. 

In  acute  vesicular  or  erythematous 
eczema,  water  is  as  a  rule  injurious  and 
irritates  the  skin.  It  should  never  be 
used  except  in  cases  of  extreme  necessity 
for  the  absolute  needs  of  cleanliness.  Pa- 
tients, especially  those  belonging  to  the 
more  refined  classes,  will  sometimes  rebel 
when  desired,  for  instance,  to  abstain 
from  washing  the  face,  but  occasionally 
uncleanliness,  or  what  passes  for  such, 
must  be  enforced.  In  the  place  of  wash- 
ing, the  surface  may  be  powdered  from 
vol.  in. — 47 


time  to  time  with  a  dusting-powder,  such 
as  the  following  : — 

I£.  Pulv.  amyli,  3vj. 

Pulv.  zinci  oxidi,  3iss. 
Pulv.  carnphorae,  5ss.     M. 

The  following  plan  of  treating  acute 
vesicular  eczema  is  that  of  Dr.  James  C. 
White,  of  Boston,  which  I  learned  from 
Dr.  Duhring,  and  have  used  in  hundreds 
of  cases  with  great  satisfaction.  I  con- 
sider it  perhaps  the  best  treatment  for  the 
majority  of  cases  :  The  affected  part  is 
to  be  bathed  with  lotio  nigra,  either  in  full 
strength  or  else  diluted  with  an  equal 
part  of  lime-water  applied  by  means  of  a 
sponge,  or  occasionally  by  means  of  bits 
of  cloth  saturated  with  the  wash  and  laid 
on  the  surface.  The  sediment  is  allowed 
to  remain  on  the  skin.  After  the  wash 
has  been  thus  applied  for  some  minutes, 
oxide  of  zinc  ointment  is  applied  gently 
with  the  finger  before  the  surface  has  had 
time  to  dry  ;  and  this  treatment  is  repeat- 
ed at  intervals  of  a  few  hours.  Asa  rule 
the  itching  and  burning  is  relieved  at 
once,  and  occasionally  the  disease  is  ar- 
rested in  its  course.  I  have  often  found 
the  following  lotion  useful ;  it  is  to  be  ap- 
plied on  cloths  : — 

P^.  Liquor  plumhi  subacetat.  dil.,  Oss. 
Glycerinse,  f§ss.     M. 

When  there  is  a  good  deal  of  inflamma- 
tory action,  and  when  the  skin  is  thick- 
ened and  more  or  less  doughy  or  cedema- 
"tous,  I  am  in  the  habit  of  employing 
bread  poultices  made  of  the  bread-crumb 
mixed  with  ice-cold  lead-water.  The  se- 
dative effect  of  this  application  is  some- 
times very  grateful.  The  following  lotion 
is  highly  recommended  in  some  cases  : — 

fy.  Pulv.  calaminis,  §j. 
Glycerinse,  15  i.j. 
Pulv.  zinci  oxidi,  §ss. 
Aquse,  f§vj.     M. 

It  should  be  applied  frequently  by  means 
j  of  a  sponge,  the  sediment  being  allowed 
I  to  remain  on  the  surface. 

A  very  good  remedy  in  my  experience 
;  is  t:ie  following : — 

I£.  Extracti  grindelise  robustse  fluid.,  f§iv. 
Aquse  ad  Oj.     M. 

This  is  preferably  applied  on  cloths 
which  are  permitted  to  remain  in  contact 
with  the  surface  until  nearly  or  quite  dry 
before  removal.  When  itching  is  a  severe 
and  prominent  symptom,  applications  of 
hot  water,  or  of  cloths  wrung  out  of  the 
same  and  applied  in  quick  succession  as 
hot  as  may  be  borne  to  the  affected  skin, 
often  allay  this  exasperating  symptom 
when  all  else  fails.  Carbolic  acid,  which 
is  one  of  the  most  efficient  antipruritics, 
can  rarely  be  employed    in  the    acuter 
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stages  of  eczema,  but  now  and  then  when 
burning  is  less  prominent  as  a  symptom, 
and  when  itching  is  most  tormenting,  it 
is  of  use.     I  often  combine  it  as  follows  : — 

IJl.  Acidi  carbolici,  f3ij- 
Glycerinse,  i'gj. 
Lotio  nigra  ad  Oj.     M. 

I  find  that  the  erythematous  form  of 
eczema,  when  the  skin  is  yet  unbroken, 
and  when  there  is  at  the  same  time  more 
or  less  inflammatory  infiltration,  is  that 
in  which  carbolic  acid  is  most  likely  to 
agree.  It  must  be  applied  with  caution, 
however,  in  the  acute  stage  of  eczema, 
until  it  is  found  to  agree  with  the  indi- 
vidual case  under  treatment. 

In  a  certain  number  of  cases  ointments 
appear  to  agree  better  and  to  be  more  effi- 
cient than  lotions.  The  oxide  of  zinc 
ointment,  that  much  lauded  and  over- 
used remedy,  here  often  finds  its  legiti- 
mate use,  either  alone  or  in  combination 
with  other  applications.  It  should  not  be 
benzoated,  or  if  benzoin  be  used,  it  should 
be  used  in  small  quantity.  Bulkley  re- 
commends that  this  ointment  should  be 
used  in  varied  strengths,  from  half  a 
drachm  to  a  drachm  to  the  ounce  of  cold 
cream.  The  latter,  the  ung.  aqua?,  roses 
of  the  Pharmacopoeia,  is,  as  Bulkley  says, 
an  admirable  basis  for  many  ointments 
which  are  ordinarily  mode  up  with  lard. 
Being  free  from  animal  fat,  it  is  not  so 
likely  to  decompose  ;  and  the  ointments 
thus  mixed  are  more  permanent  than, 
they  would  otherwise  be. 

Oleate  of  zinc,  originally,  I  believe, 
brought  into  notice  by  Crocker,  of  London,1 
enters  into  the  composition  of  a  number 
of  ointments  which  are  very  valuable  in 
the  treatment  of  acute  eczema.  It  is 
made  as  follows  :  Take  one  part  of  oxide 
of  zinc,  and  eight  parts  of  oleic  acid  ;  stir 
together;  allow  to  stand  two  hour's  ;  heat 
until  dissolved.  On  cooling,  a  yellowish- 
white  hard  mass  results,  which  may  be 
variously  made  into  an  ointment.  The 
following  is  one  formula  : — 


R.  Zinci  oleat., 

01.  olivte,  aa  ^iv. 


M. 


Or  it  may  be  made  up  with  cold 
cream : — 

fy..  Zinci  oleat.,  3'b 
Ung.  aquse  rosae,  £ij. 
01.  amygdalae,  q.  s.     M. 

The  oleate  of  bismuth  is  a  remedy 
sometimes  employed  with  advantage,  and 
I  have  found  the  following  formula,  highly 
lauded  by  Dr.  McCall  Anderson,  of  Glas- 
gow, to  be  one  of  the  most  soothing  of  all 
the  ointments  which  can  be  employed  in 
acute  eczema.      It  is  in  addition,  when 


prepared  with  skill,  a  most  elegant  phar- 
maceutical preparation  : — 

fy.   Bismuthi  oxidi,  gj. 
Acidi  oleici,  §j. 
Cera?  albse,  3UJ« 
Vaselini,  ^ix. 
01.  rosse,  rriij.     M. 

Sub-niti-ate  of  bismuth  is  highly  re- 
commended by  most  authorities,  and  for 
that  reason  I  give  it  a  place  here,  although 
I  have  no  personal  experience  of  its  ef- 
fects. The  following  formula  is  suggested 
by  Duhring : — 


e- 


i  British  Med.  Journ.,  Oct.  26,  1878. 


Bismuthi  subnitratis,  5SS- 
Adipis  benzoati,  §j.     M. 


"When  a  soft  ointment  is  required,  half 
a  drachm  of  glycerine  may  be  often  added 
with  advantage. 

Diachylon  ointment,  made  according  to 
the  formula  of  Hebra,  is  a  very  useful 
preparation.  It  is  usually  more  effective 
v  hen  spread  upon  cloths  than  when 
simply  rubbed  in  with  the  finger.  I  usu- 
ally bid  the  patient  cut  out  bits  of  soft 
linen  cloth  to  fit  the  part  to  be  covered, 
and  then  to  spread  the  ointment  upon 
these  as  thick  as  butter  upon  bread. 
"When  applied  they  should  be  covered 
with  oiled  silk  or  waxed  paper  for  cleanli- 
ness' sake.  The  ointment  is  composed  as 
follows  : — ; 

1J.  Olei  olivse  opt.,  f  §xv. 
Lithargyri,  |iij.  3vj. 
Aquse,  q.  s. 

Coque.     M.  Ft.  unguent.1 

1  The  following  directions  are  taken  from 
Duhring  (loc.  citat.,  p.  186,  note)  : — 

"The  oil  is  to  be  mixed  with  a  pint  of 
water,  and  heated  by  means  of  a  steam-bath 
to  boiling,  the  finely-powdered  litharge  being 
sifted  in  and  stirred  coutinually  ;  the  boiling 
is  to  be  kept  up  until  the  minute  particles  of 
litharge  have  entirely  disappeared.  During 
the  cooking  process  a  few  ounces  more  of 
water  are  to  be  added  from  time  to  time,  so 
that  when  completed  water  still  remains  in 
the  vessel.  The  mixture  is  to  be  stirred  un- 
til cool.  The  ointment  is  difficult  to  prepare, 
and  requires  skilful  manipulation.  When 
properly  made  it  should  be  of  a  light  yellow- 
ish color,  and  of  the  consistence  of  butter. 
To  ensure  a  good  article  it  is  essential  that 
the  very  best  olive  oil  and  the  finest  litharge 
be  employed."  To  this  I  may  add  that 
the  physician  should  examine  each  lot 
as  made  up  when  this  is  possible,  and  he 
should  in  all  cases  decline  to  employ  any  oint- 
ment which  has  been  on  hand  over  a  week. 
Although  one  of  the  most  perfectly  sooth- 
ing and  sedative  of  all  ointments,  unguentum 
diachylon  is  probably  more  apt  to  be  ill  made 
or  decomposed  when  dispensed  than  any 
other,  and  it  behooves  the  physician  to  look 
carefully  after  his  prescription  if  he  desires 
to  avoid  a  possible  catastrophe  to  his  reputa- 
tion. 
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A  similar  ointment  may  be  made  by  add- 
in"-  two  or  three  parts  of  olive  oil  to  four 
pf  diachylon  plaster,  the  two  substances 
being  melted  together  and  stirred  until 
cool.  The  proportion  of  oil  used  will  of 
course  vary  with  the  weather.  I  do  not 
often  use  this  preparation,  as  it  is  apt  to 
be  tough  and  stringy.  It  is  what  the 
average  apothecary  dispenses,  however, 
when  unguentum  diacliyli  is  prescribed. 

Among  other  soothing  dressings  may 
be  mentioned  finally,  cold  cream,  cucum- 
ber ointment,  glycerole  of  starch,  olive 
and  almond  oils,  and  dilute  glycerine.  I 
may  here  remark  that  while  glycerine  in 
full"  strength  disagrees  with  many  skins, 
yet  when  diluted  with  one  to  three  parts 
of  water  it  will  almost  invariably  be  found 
to  agree. 

In  papular  eczema,  the  eruption  being 
more  discrete  and  scattered,  the  applica- 
tions to  be  made  must  differ  somewhat  in 
form  from  those  employed  in  vesicular 
eczema.  Lotions  are  usually  preferable, 
and  in  many  cases  where  the  individual 
lesions  are  widely  separated  these  alone 
are  admissible.  Then,  too,  the  inflamma- 
tion is  of  a  different  character,  and  pur- 
sues, as  a  rule,  a  more  chronic  course. 
Soothing  applications,  therefore,  do  not 
often  come  into  play,  and-  we  are  more 
apt  to  have  recourse  to  stimulant  reme- 
dies, as  the  so-called  anti-pruritics,  and 
chiefly  tar  and  its  derivatives.  Carbolic 
acid  is  the  most  important  and  generally 
useful  of  these  remedies,  and  the  one 
most  apt  to  do  good  in  papular  eczema. 
The  formula  already  given  will  be  found 
suitable  for  many  cases,  only  substituting 
water  for  the  lotio  nigra,  and  increasing 
the  proportion  of  carbolic  acid  when  the 
skin  will  bear  it.1 

A  further  account  of  the  treatment  re- 
quisite in  acute  eczema  will  be  found 
under  the  head  of  the  treatment  of  eczema 
attacking  particular  regions  of  the  body. 

Chronic  eczema. — In  some  cases  the 
treatment  employed  in  the  acute  stage  of 
eczema  may  also  be  made  use  of  in  the 
chronic  condition  of  the  affection  ;  more 
frequently,  however,  other  and  more 
stimulating  remedies  will  be  found  more 
serviceable. 

Carbolic  acid  may  be  employed  either  in 
the  form  of  a  lotion,  as  above,  or  as  an 
ointment  of  the  strength  of  five  to  twenty 
grains  to  the  ounce  of  oxide  of  zinc  oint- 
ment,   benzoated  lard,  or  vaseline.      It 

1  An  admirable  description  of  the  various 
uses  of  tar  and  its  derivatives,  will  be  found 
in  an  article  by  Dr.  Bulkley  entitled,  "  The 
local  use  of  tar  and  its  derivatives,  including 
carbolic  acid,  in  the  treatment  of  skin-dis- 
eases," in  Brown-Sequard's  Archives  of  Sci- 
entific and  Practical  Medicine,  April,  1873. 


may  be  relied  upon  as  an  a'nti-pruritic 
remedy  when  all  others  fail,  and  is  a 
most  valuable  application  in  chronic  ecze- 
ma. Thymol,  recommended  by  Crocker,1 
in  the  form  of  an  ointment  or  lotion,  in 
the  strength  of  from  five  to  twenty  grains 
to  the  ounce,  is  recommended  by  some 
writers  ;  I  have  had  very  little  experience 
with  it.  Tar  and  its  preparations  come 
largely  into  play  in  the  treatment  of 
chronic  eczema.  The  tarry  preparations 
must  be  handled  with  care,  however,  for 
if  used  injudiciously  or  in  too  great 
strength,  they  are  apt  to  inflame  the  skin 
and  retard  the  process  of  cure.  They  are 
most  apt  to  be  useful  when  the  disease 
has  completely  reached  the  chronic  stage 
and  when  there  is  more  or  less  infiltra- 
tion. In  using  tar  in  the  form  of  oint- 
ment, which  is  ordinarily  the  most  con- 
venient method  of  employing  this  remedy, 
its  strength  should  at  first  rarely  exceed 
one  to  two  drachms  to  the  ounce.  It  can 
be  increased  later  if  the  skin  requires  and 
will  bear  increased  stimulation.  The  two 
forms  of  tar  commonly  employed  are  the 
pix  liquida  of  the  pharmacopoeia  and  the 
oleum  cadini.  Their  effect  upon  the 
skin  is  apparently  identical.  A  very  con- 
venient formula  is  the  following  : — 


R. 


Olei  cadini,  fgss. 

Ung.  aquae  rosse,  Bjj.     M. 


On  the  scalp  fluid  preparations  are  usu- 
ally more  convenient  than  ointments ; 
'the  following  formula  is  recommended  by 
Duh ring : — 

R.  Picis  liquids?,  i'3J- 
Glycerinae,  f 3 j  • 
Alcoholis,  f3vJ- 
01.  amygdal.  amarae,  gtt.  xv.     M. 

I  often  use  the  oil  of  cade,  mixed  with 
three  or  four  parts  of  alcohol,  or  of  oil  of 
almonds,  as  an  application  in  squamous 
eczema  of  the  scalp.  These  preparations 
are  not  to  be  smeared  on  the  surface,  or 
applied  on  cloths,  as  the  soothing  reme- 
dies. Much  of  their  efficacy  depends  upon 
their  proper  and  thorough  application — 
they  must  be  worked  into  the  skin  in 
order  to  produce  their  full  effect ;  patients 
and  attendants  should  be  especially  in- 
structed on  this  point.  In  thick  old 
patches  of  chronic  disease,  equal  parts  of 
alcohol,  sapo  viridis,  and  pix  liquida  may 
be  applied  in  the  same  manner  as  the 
preparations  above  described.  To  pro- 
duce a  stronger  impression  potassa  caus- 
tica  may  be  used  in  place  of  the  soap,  in 
the  proportion  of  five  to  fifteen  grains  to 
each  ounce  of  the  mixture.  The  following 
preparation,  known  as  "liquor  picis  alka- 

>  Brit.  Med.  Jour.,  Feb.  16,  1878. 
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linus,"  was  introduced  to  the  notice  of 
the  profession  by  Dr.  Bulkley  : — 


R.  Picis  liquidae,  fgij . 
Potassae  causticse,  5j- 
Aqua?  destillatse,  i3v. 


M. 


The  potassa  is  to  be  dissolved  in  the 
water,  and  gradually  added  to  the  tar, 
with  rubbing  in  a  mortar.  Of  course,  this 
preparation  is  much  too  strong  to  be  used 
undiluted  except  in  the  rarest  cases.  As 
a  lotion  it  may  be  diluted  with  from  eight 
or  more  parts  of  water,  at  first,  down  to 
two  parts  after  a  little  trial ;  care  should 
be  used  not  to  make  the  lotion  too  strong 
at  first.  The  liquor  picis  alkalinus  may 
also  be  combined  with  ointment,  from  one 
to  two  drachms  to  the  ounce. 

Soaps  play  an  important  part  in  the 
treatment  of  some  forms  of  eczema.  In 
ordinary .  cases,  plain  white  Castile  soap 
is  all  that  is  required  for  cleansing  pur- 
poses ;  and  the  less  soap  that  is  used  be- 
yond what  is  necessary  for  this  purpose 
the  better,  as  a  general  thing.  Sj^-ong 
alkaline  soaps  are  used  in  eczema  for  their 
remedial  ettect,  being  particularly  em- 
ployed when  some  infiltration  is  to  be  re- 
moved, or  when  a  stubborn  and  rebellious 
local  patch  of  disease  requires  strong 
stimulation.  Of  these,  the  more  gene- 
rally useful  is  that  known  as  Hebra's  soap, 
sapo  viridis,  or  green  soap,  a  soap  com- 
posed of  potassa  with  herring  or  other 
oil,'  and  containing  a  certain  amount  of 
free  alkali.  It  may  be  employed  alone  or 
in  the  form  of  an  alcoholic  solution, 
known  as  "  spiritus  sapouis  kalinus  :"— 

R.  Saponis  viridis,  pts.  ij. 
Alcoholis,  pt.  j. 
Dissolve  with  the  aid  of  heat  and  filter. 

It  may  be  scented  with  lavender  or 
other  perfume  if  desired.  This  wash  is 
very  useful  also  for  cleansing  patches  of 
eczema  from  the  accumulated  crusts  and 
scales. 

Under  ordinary  circumstances,  and  un- 
less left  in  contact  with  the  skin  with  a 
particular  object  in  view,  these  stronger 
soaps  should  be  washed  off  at  once,  and 
some  oleaginous  or  fntty  substance  ap- 
plied. Much  mischief  is  sometimes  done 
by  allowing  caustic  soaps  to  remain  in 
contact  with  the  skin.  Some  years  ago, 
when  sapo  viridis  first  came  into  vogue,  I 
saw  case  after  case  in  which  this  alkali 
had  been  applied  without  knowledge  or 
thought  of  its  properties,  as  if  it  had  been 
an  ointment,  that  is,  smeared  on  the  in- 

1  Many  imitations  of  this  soap  are  found  in 
the  stores,  which  are  usually  inferior  to  the 
original  article,  which  is  made  only  by  Du- 
vernois.  Stuttgart,  Germany,  and  is  imported 
into  this  country  by  some  of  our  pharmaceu- 
tists. 


flamed  skin  and  allowed  to  remain,  to  the 
great  detriment  of  the  patient. 

Sapo  viridis  is  particularly  useful  in  ex- 
tensive infiltrated  eczema  rubrum  of  the 
leg  and  other  parts.  It  should  be  well 
rubbed  into  the  affected  patches,  by  means 
of  a  flannel  rag,  until  considerable  smart- 
ing, abundant  serous  discharge,  and  per- 
haps a  slight  bleeding,  are  induced.  The 
soap  is  then  to  be  completely  washed  off 
with  pure  hot  water,  the  patch  of  disease 
lightly  dried  with  a  soft  cloth,  and  some 
soothing  ointment,  by  far  most  preferably 
unguentum  diachyli,  is  applied,  spread 
upon  strips  of  cloth.  This  process  is  re- 
peated once  or  sometimes  even  twice 
daily,  and,  when  it  can  be  properly  car- 
ried out,  is  a  rapid  and  efficient  method 
of  dealing  with  this  form  of  eczema.1  In 
old  infiltrated  patches  of  eczema,  and  in 
eczema  palmarum  particularly,  solutions 
of  caustic  potassa,  of  the  strength  of  ten 
to  forty  grains,  or  even  a  drachm  to  the 
ounce,  may  be  employed  to  advantage. 
The  stronger  of  these  must  be  used  by  the 
physician  himself,  and  may  not  be  safely 
entrusted  to  the  patient  or  his  attendants. 
The  application  should  be  made  with  a 
little  mop  tied  to  a  stick,  or  occasionally 
with  a  bit  of  wood.  The  parts  should  be 
immediately  bathed  with  cold  water,  or 
covered  with  cold-water  compresses,  and 
after  a  short  time  a  soothing  ointment  may 
be  applied.  This  procedure  reduces  infil- 
tration, and  stops  itching  very  effectually, 
but  it  is  a  sharp  weapon,  and  not  to  be 
used  rashly.  Pushed  too  far  there  is  dan- 
ger of  causing  local  sloughing  with  subse- 
quent scars.  It  should  not  be  us-ed  more 
than  once  or  twice  a  week  under  ordi- 
nary circumstances. 

Other  remedies  for  the  chronic  forms 

and  stages  of  eczema  may  be  mentioned 

as   follows  :    Mercurial   preparations  are 

particularly  valuable,  especially  when  the 

disease  is  confined  to  a  small  area.   When 

covering  a  considerable  surface  mercurials 

should  be  used  with  care,  or  not  at  all, 

both  on  account  of  the  fear  of  over-stimu- 

;  lation  and  that  of  absorption  with  saliva- 

j  tion.     Calomel  is  the  most  generally  use- 

|  ful  of  the  mercurial  preparations  ;  it  may 

j  be  employed  according  to  the  following 

j  formula  : — 

R.  Hydrarg.  chlor.  mite,  J^j  ad  3.1  • 

Ung.  zinci  oxidi,  seu  ung.  aq.  losse,  ^j-  M. 

The  red  oxide  of  mercury,  in  ointment, 
from  five  to  thirty  grains  to  the  ounce,  is 

1  For  a  carefully  detailed  description  of  the 
technik  of  this  procedure,  see  Duhring's  Trea- 
tise, p.  190.  I  have  not  thought  it  advisable 
to  go  into  the  minutiae  of  the  plan  here,  be- 
cause it  can  rarely  be  carried  out  satisfacto- 
rily excepting  in  an  hospital,  or  where  faith- 
ful attendants  can  be  employed. 
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also  often  very  useful  ;  it  forms  a  promi- 
nent ingredient,  I  believe,  in  some  of  the 
best  known  quack  "tetter"  ointments. 
Somewhat  milder  is  the  ointment  of  ain- 
moniated  mercury,  which  may  be  employ- 
ed of  the  same  proportionate  strength  with 
advantage  in  the  pustular  eczemata  of  chil- 
dren. Sulphur  at  times  acts  beneficially, 
but  I  rarely  have  recourse  to  it.  Boracic 
and  salicylic  acids  have  also  been  highly 
recommended  by  authors  of  repute  during 
the  last  few  years ;  my  experience  with 
the  latter  has  not  been  extensive,  and  I 
have  been  led  to  believe  them  of  no  great 
value. 

A  few  years  ago,  Mr.  Squire,  of  London,' 
brought  forward  the  preparation  known 
as  glycerole  of  the  subacetate  of  lead  as  a 
remedy  in  chronic  eczema.  His  formula 
is  as  follows :  Acetate  of  lead,  5  parts  ; 
litharge,  3^  parts  ;  glycerine,  20  parts  by 
weight.  Mix,  and  expose  to  a  tempera- 
ture of  350°  F.,  and  filter  through  a  hot 
water  funnel.  The  clear  viscid  fluid  re- 
sultant contains  129  grains  of  the  subace- 
tate of  lead  to  the  ounce.  This  is  used  as 
a  stock  from  which  the  preparations  em- 
ployed are  made  by  dilution  with  simple 
glycerine.  I  have  used  this  preparation 
quite  extensively  in  the  treatment  of 
chronic  eczema  rubrum  of -the  legs,  par- 
ticularly when  the  disease  is  extensive,  of 
a  dusky  red  hue,  accompanied  with  weep- 
ing oedema  and  in  varicose  conditions  ; 
also  in  eczema  of  the  palms  and  soles.  In 
eczema  of  the  legs  I  ordinarily  use  the 
glycerole  stock  diluted  with  three  parts  of 
pure  glycerine.  Strips  of  linen  soaked  in 
this  fluid  are  applied  to  the  affected  limb 
and  covered  with  waxed  paper  and  a 
bandage,  the  dressing  being  changed  once 
or  sometimes  twice  dairy.  This  method 
of  treatment  may  be  employed  to  advan- 
tage in  many  cases  when  the  treatment  by 
means  of  sapo  viridis  and  unguentum  dia- 
cbyli  cannot  be  carried  out.2  In  eczema 
palmarum  and  plantarum  I  commonly 
employ  an  ointment  employed  as  fol- 
lows :— 

I£.  Glycerol,  plumbi  sub-acetatis,  fjss. 
GrlycerinEe,  f'3iss. 
Ung.  aquse  ross,  §j. 
Cerse  albse,  q.  s.     M. 

This  is  to  be  made  into  a  tolerably  firm 
ointment,  and  applied  to  the  affected 
parts.  It  is  better  to  precede  its  use  with 
the  application  of  solutions  of  caustic  po- 
tassa,  and  it  should  be  spread  thickly  upon 
narrow  strips  of  linen  and  placed  in  close 
apposition  to  the   affected   parts,   being 

1  Med.  Times  and  Gaz.,  March.  18  and  25. 
1876. 

2  See  a  contribution  to  the  subject,  with 
cases,  by  Prof.  Duliring  and  myself,  Phila. 
Med.  Times,  Aug.  3,  1878. 


covered   with  waxed  paper    to    prevent 
soiling 

For  obstinate  circumscribed  patches 
blistering  with  cantharides  will  be  found 
serviceable.  With  the  same  object  strong 
solutions  of  carbolic  acid  in  alcohol,  tinc- 
ture of  iodine,  and  solutions  of  nitrate  of 
silver,  or  even  the  solid  stick,  may  be 
employed.  Vulcanized  India-rubber  has 
been  used  extensively  in  the  treatment  of 
eczema  ;  and  may  be  employed  with  ad- 
vantage both  as  a  protective  against  atmo- 
spheric influences,  as  a  preparative  for 
other  applications,  and  as  a  direct  thera- 
peutic agent.  In  the  form  of  Martin's 
solid  rubber  bandage  it  is  of  great  use  in 
varicose  eczema  rubrum  of  the  leg.  It  is 
apt  to  give  rise  to  great  itching  when 
applied  upon  the  lower  limbs.  I  therefore 
usually  direct  the  bandage  to  be  applied 
in  the  morning  on  rising,  and  to  be  worn 
during  the  day  only.  On  retiring  at  night 
the  bandage  is  to  be  removed,  and  the 
limb  plunged  quickly  into  water  as  hot  as 
can  be  borne.  Removed  from  this  in  a 
few  moments,  it  is  wiped  gently  dry,  and 
the  surface  dusted  with  starch  powder, 
and  loosely  covered  with  linen  cloth  for  the 
night.  If  the  itching  is  very  severe,  a 
carbolic  acid  lotion  may  be  substituted  for 
the  powder.  Under  this  treatment  rapid 
amelioration  is  usually  gained  ;  and  some- 
times no  further  treatment  is  required. 
Rubber  cloth  in  sheets,  rubber  masks,  and 
finger-stalls  are  also  often  employed  in 
the  various  forms  of  eczema  with  advan- 
tage. 

Following  the  plan  pursued  by  recent 
writers,  I  shall  now  proceed  to  give  a 
brief  account  of  the  diagnosis  and  treat- 
ment of  the  local  varieties  of  eczema, 
believing  that  it  will  materially  aid  in  the 
management  of  the  affection  if  it  is  con- 
templated from  this  point  of  view.  Uni- 
versal eczema  is  very  rare  ;  when  it  does 
occur  it  is  usually  erythematous  or  vesi- 
cular. Its  history  in  these  cases  will  serve 
to  bring  out  one  or  another  of  the  points 
mentioned  in  discussing  the  general 
diagnosis  of  the  disease,  and  so  lead  to  its 
identification.  Eczema  of  the  scalp,  eczema 
capitis,  is  usually  erythematous,  vesicular, 
or  pustular.  The  first  variety  rapidly 
runs  into  the  squamous,  the  scalp  being 
more  or  less  covered  with  red  scaly 
patches  which  are  very  itchy.  The  pus- 
tular variety  is  common  among  children. 
The  pustules  commonly  come  out  in  great 
numbers  about  the  hair-follicles.  They 
soon  rupture,  and  the  liquid  oozing  over 
the  skin  forms  yellowish-green  crusts, 
sometimes  amounting  to  thick  masses. 
The  hair  becomes  matted  and  caked  ;  the 
scalp  if  not  cleansed  gives  out  a  very 
offensive  odor,  and  the  disease,  unless 
checked  by  proper  treatment,  may  last 
from  a  few  weeks,  even  to  years.    The 
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itching  is  usually  not  so  decided  in  this 
as  in  other  forms  of  eczema.  Sympa- 
thetic enlargement  of  the  subcutaneous 
lymphatic  glands  about  the  back  of  the 
neck  and  behind  the  ears,  is  common  in 
this  form  of  eczema,  and  in  the  case  of 
children  often  gives  rise  to  great  anxiety 
on  the  part  of  parents.  The  glands  never 
suppurate,  and  the  patient's  friends  may 
be  assured  with  confidence  that  as  the 
irritation  and  inflammation  about  the 
scalp  subside,  the  glandular  engorgement 
will  spontaneously  disappear.  Small  ab- 
scesses often  complicate  the  eczema  of  the 
scalp  in  unhealthy  children.  Pediculi, 
also,  are  very  frequently  present,  and  the 
scalp  should  be  examined  for  the  insects 
or  their  nits  in  all  cases  of  pustular  ec- 
zema. A  patch  of  pustular  eczema  occur- 
ring in  the  occipital  region,  especially 
in  neglected  and  ill-nourished  children, 
almost  invariably  points  to  the  presence 
of  pediculi  as  a  cause.  When  present 
they  should  at  once  he  removed  by  the 
means  mentioned  under  pediculosis:*'* 

Eczema  capitis  may  be  confounded  with 
psoriasis,  seborrhcea,  favus,  syphilis,  and 
tinea  tonsurans.  From  psoriasis  of  the 
head  eczema  may  be  distinguished  by  the 
symptoms  mentioned  in  the  general  diag- 
nosis of  the  disease.  Seborrhcea  some- 
times resembles  eczema  capitis  very 
closely.  The  oily  character  of  the  sebor- 
rheic eruption,  its  diffusion,  and  the 
history  of  the  case,  are  elements  of 
importance.  Other  points  have  been 
touched  upon  earlier.  Pustular  eczema 
alone  is  likely  to  be  mistaken  for  favus. 
But  the  mustard  or  canary  color  of  the 
favus  crusts,  their  commonly  cup-shaped 
arrangement,  and  the  dry  pulverulent 
consistence  of  the  masses  of  fungus,  to- 
gether with  the  microscopic  appearance, 
will  be  sufficient  to  distinguish  it  from  ec- 
zema. As  before  mentioned,  certain  sy- 
philitic diseases  of  the  scalp  may  be  mis- 
taken for  eczema.  The  history  of  the 
case  with  the  characteristic  symptoms 
above  given  are  ordinarily  sufficiently  dis- 
tinctive. .  Erythematous,  or  squamous 
eczema  may  sometimes  be  mistaken  for 
tinea  tonsurans.  The  patches  of  eczema, 
however,  are  not  attended  with  loss  of 
hair.  In  tinea  tonsurans  the  hairs  are 
broken  off  uniformly  about  an  eighth  or  a 
quarter  of  an  inch  beyond  the  scalp.  The 
hair  has  a  nibbled  appearance.  The 
patches  in  tinea  tonsurans  are  apt  to  be 
roundish  in  outline.  In  eczema  they  are 
irregular.  The  color  of  the  scalp  is  of  a 
leaden  hue  ;  while  in  eczema  it  is  reddish, 
and  has  more  the  appearance  of  inflam- 
mation. The  itching  in  eczema  is  marked. 
In  tinea  tonsui'ans  it  is  slight.  A  history 
of  contagion  is  frequently  found  in  con- 
nection with  tinea  tonsurans. 

The  treatment  of  eczema  capitis  will,  of 


course,  depend  upon  the  variety  and  stage 
of  the  affection  in  each  case.  In  pustular 
eczema,  the  crusts  must  first  be  removed 
by  means  of  hot  water  and  soap,  preceded 
if  necessary,  by  thorough  saturation  with 
olive  or  almond  oil,  to  soften  and  loosen 
the  crusts.  Sometimes  the  scalp  must  be 
well  saturated  with  oil,  and  covered  with 
a  cap  over  night  ;  and  perhaps  the  pro- 
cess must  be  repeated  :  at  all  events,  the 
crusts  must  be  removed  before  any  appli- 
cations are  made.  Occasionally  the  oil 
alone  appears  to  exert  a  curative  influ- 
ence, but  usually,  more  decidedly  me- 
dicinal applications  are  required.  The 
hair  in  children,  boys,  and  men,  may  be 
cut  short,  especially  when  pediculi  are 
present.  In  women,  this  is  not  necessary, 
and  should  not  be  permitted.  I  have 
sometimes  seen  a  fine  head  of  hair  in  a 
woman  sacrificed  on  account  of  some 
comparatively  trifling  eruption  of  the 
scalp,  which  would  have  yielded  quickly 
to  appropriate  local  treatment,  and  this 
could  easily  have  been  employed  while 
the  hair  remained.  Now  and  then,  how- 
ever, we  meet  cases  where  women  are 
suffering  with  severe  and  neglected  pedi- 
culosis of  long  standing,  and  where  the 
hairs  are  so  matted  and  glued  together, 
that  we  are  obliged  to  have  recourse  to 
the  scissors. 

As  to  medicinal  applications  :  in  in- 
flammatory cases,  black  wash,  or  one  of 
the  carbolic  acid  lotions  may  be  applied 
with  a  sponge  or  cloth  for  ten  or  fifteen 
minutes  at  a  time,  morning  and  evening, 
and  these  may  be  followed  each  time  by 
an  oily  preparation.  If  ointments  can  be 
used,  the  following  is  of  value  : — 

R.    Hydrarg.  chlor.  mitis,  3ss  ad  5J- 

Ung.  petrolei,  seu  ung.  aqua?  rosse,  gj. 
M. 

A  small  portion  only  should  be  applied 
at  once,  but  this  should  be  rubbed  in 
thoroughly.  The  ammoniated  mercury 
ointment,  ten  to  thirty  grains  to  the 
ounce,  and  an  ointment  composed  of  ten 
grains  of  the  red  oxide  to  the  ounce  of 
vaseline,  are  both  useful  where  stimulant 
applications  are  desired.  The  former  is 
particularly  valuable  when  the  eczema 
depends  upon  the  presence  of  lice,  as  it  is 
also  an  efficient  parasiticide. 

When  still  stronger  stimulation  is  re- 
quired, especially  in  the  chronic  scaly 
variety  of  eczema,  the  tarry  preparations 
are  often  of  decided  value.  These  should 
usually  be  employed  in  a  liquid  form,  tar 
ointments  being  admissible  only  when 
the  hair  is  very  short ;  the  following  is  an 
admirable  application. 

R.     01.  cadini,  f?ss  ad  f^j. 
01.  amygdalae,  ffj.     M. 
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Alcohol  may  be  substituted  for  the 
almond  oil,  especially  if  the  hair  is  quite 
thick. 

Eczema  faciei  is  more  apt  to  be  met  with 
in  children,  but  is  also  found  in  adults  on 
the  cheeks  and  elsewhere.  The  form  of 
eczema  found  here  is  usually  the  vesicular 
or  pustular.  Soothing  applications,  as 
black-wash,  followed  by  one  of  the  milder 
ointments,  should  be  used  at  first,  and 
then  if  itching  is  severe,  preparations 
containing  carbolic  acid  and  tar.  It  must 
not  be  forgotten  in  the-  case  of  children 
that  the  integument  is  tender,  and  conse- 
quently all  stimulating  applications  are 
to  be  made  in  weaker  preparations  and 
with  due  precaution.  Ointments  of  the 
oleate  of  bismuth,  as  the  admirable  pre- 
paration of  Dr.  McCall  Anderson  (p.  730), 
are  very  useful  in  the  inflammatory  ec- 
zema vesiculosum  of  children. '  In  adults 
the  erythematous  variety  of  eczema  is 
that  which  is  most  commonly  met  with, 
and  this  is  often  a  severe  and  intractable 
affection  in  that  form.  The  various  lo- 
tions described  above  are  here  more  use- 
ful than  the  ointments.2 

Eczema  of  the  lips  is  ordinarily  accom- 
panied by  swelling,  redness,  heat,  infil- 
tration, slight  scaliness,  and  fissures.  The 
muco-cutaneous  surface  or  -the  skin  out- 
side 'may  be  attacked,  and  the  symptoms 
and  treatment  differ  according  to  the  seat 
of  the  eczema.  Eczema  of  the  lips  is  to 
be  distinguished  from  herpes  and  syphilis. 
Herpes  runs  a  distinct,  short  course,  and 
is  composed  of  discrete  well-marked  vesi- 
cles or  groups  of  vesicles.  Eczema  is 
more  obstinate,  and  covers  a  larger  sur- 
face. Syphilis  occurring  about  the  mouth 
usually  either  assumes  the  form  of  cir- 
cumscribed, more  or  less  irregular,  ero- 
sions on  the  inside  of  the  lip,  or  else  is 
seen  localized  in  the  angles  of  the  mouth, 
forming  a  more  or  less  deep  fissure  and 
secreting  a  puriform  fluid.  Eczema  of 
the  lips,  especially  when  occurring  on  the 
muco-cutaneous  surface,  is  difficult  and 
painful  to  treat.  Solutions  of  potassa, 
nitrate  of  silver,  carbolic  acid,  and  alco- 
hol may  be  used,  care  being  taken  to  dry 
the  surface  thoroughly  before  they  are 
applied,  and  to  prevent  the  solutions  run- 
ning on  to  the  sound  surface.  Some- 
times mild  applications  are  more  useful 
than  severe  ones,  and  glycerine  and  water, 

'  For  fuller  details  regarding  treatment, 
see  Dr.  Bulkley's  paper  on  the  Management 
of  Infantile  Eczema. 

2  There  is  a  very  fine  representation  of  in- 
fantile eczema  of  the  face  of  the  impetiginous 
variety  in  Dr.  Duhring's  Atlas  ;  also  an  illus- 
tration of  erythematous  eczema  of  the  face  in 
the  adult.  Both  of  these  plates  may  be 
studied  to  great  advantage  for  diagnosis,  and 
the  letter-press  for  the  details  of  treatment. 


oil  of  sweet  almonds,  vaseline,  etc.,  may 
be  tried. 

Eczema  of  the  eyelids  often  occurs  in 
scrofulous  and  badly  nourished  children, 
and,  less  frequently,  among  adults  also. 
The  hair-follicles  are  involved,  small  pus- 
tules forming  which  dry  into  crusts,  gluing 
the  edges  of  the  lids  together.  These  are 
usually  more  or  less  red  and  swollen. 
Conjunctivitis  may  or  may  not  be  pre- 
sent. The  treatment  varies  according  to 
the  severity  of  the  case.  Mild  cases  re- 
quire no  more  than  a  weak  nitrate  or  red 
oxide  of  mercury  ointment,  .the  former 
being  the  officinal  ointment  diluted  with 
three  to  six  parts  of  cold  cream,  and  the 
latter  being  of  the  strength  of  ten  grains 
to  the  ounce.  In  severe  cases,  Dr.  McCall 
Anderson  recommends  that  the  eye- 
lashes should  be  extracted,  the  edges  of 
the  lids  carefully  dried  and  then  touched 
with  a  camel's-hair  pencil  moistened  with 
a  drop  of  solution  of  caustic  potassa,  ten 
grains  to  the  ounce.  This  application  is 
to  be  wiped  away  immediately  and  the 
effect  neutralized  by  the  application  of 
dilute  vinegar  or  acetic  acid.  The  ope- 
ration may  be  repeated  every  few  days, 
and  afterwards  the  edges  of  the  lids  may 
be  smeared  with  dilute  nitrate  of  mer- 
cury ointment. 

When  eczema  attacks  the  beard  it 
gives  rise  to  great  annoyance,  and  usually 
runs  a  very  stubborn  and  chronic  course. 
Pustules,  usually  seated  about  the  hairs, 
form  with  great  rapidity  and  persistence, 
and  are  followed  by  yellowish  or  greenish 
crusts,  often  matting  the  hairs  together. 
Usually  the  affection  is  confined  to  a 
limited  locality,  as  the  corner  of  the  upper 
lip,  or  the  upper  lip  just  at  the  nasal  open- 
ing, but  occasionally  the  whole  beard 
may  be  involved  and  the  disease  may  ex- 
tend to  other  parts  of  the  face.  In  this 
respect  the  affection  differs  from  sycosis 
non-parasitica,  which  is  always  limited  to 
the  hair-follicles.  The  latter  is  also  a 
deep  process  concerned  with  the  follicles 
themselves ;  while  eczema  barbae  is 
essentially  superficial,  involving  the  sur- 
face of  the  skin  and  only  taking  in  the  hair 
follicles  by  the  way  as  it  were.  Papules 
and  tubercles,  common  in  sycosis,  are  ab- 
sent in  eczema  barbae.  The  two  affec- 
tions do,  however,  very  often  resemble 
one  another  very  closely. 

Tineasycosis  is  sometimes  mistaken  for 
eczema  barbae;  it  isimportanttodistinguish 
between  the  two  diseases.  Crusts  are  gen- 
erally abundant  in  eczema,  in  tinea  syco- 
sis they  are  generally  (not  always) 
scanty.  When  the  crusts  are  removed 
the  eczematous  surface  is  smooth,  while 
in  tinea  sycosis  it  is  rough,  uneven,  tuber- 
cular, and  lumpy — a  very  important  point. 
The  hairs  in  eczema  are  usually  firm  in  their 
follicles,  and  cause  pain  when  they  are 
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pulled,  even  when  there  is  a  good  deal  of 
suppuration  about  the  root.  Under  the 
microscope  they  are  seen  to  be  straight  and 
surrounded  by  the  glutinous  transparent 
root-sheath.  In  tinea  sycosis,  on  the  other 
hand,  the  hairs  come  away  without  the 
least  pain  or  difficulty  ;  they  are  often 
crooked,  and  are'usually  quite  smooth  and 
dry.  Above  all,  they  almost  invariably 
contain  the  characteristic  fungus  (see 
tinea  sycosis),  and  not  infrequently  the 
source  of  contagion,  for  tinea  sycosis  is 
highly  contagious,  may  be  traced,  or  the 
presence  of  a  "ring-worm"  somewhere 
else  on  the  body  demonstrated. 

Treatment  must  be  prompt  and  ener- 
getic. ,  The  crusts  must  first  be  removed 
with  oil  or  poultices  followed  by  soap  and 
warm  water,  and  then  the  beard  must  be 
carefully  shaved.  This  is  a  painful  ope- 
ration when  first  performed,  and  patients 
often  rebel  against  it.  It  is  well  to  be 
firm,  however,  and  I  usually  decline  en- 
tirely take  charge  of  a  case  unless  my 
directions  in  this  respect  are  complied 
with.  After  the  first  time  shaving  is 
much  less  painful,  and  patients  do  not 
object.  Ointments  and  applications  can 
not  be  brought  into  intimate  contact  with 
the  surface  when  there  are  hairs  growing 
upon  it.  In  the  acute  stage  the  sapo 
viridis  and  ung.  diachyli  treatment  above 
described  is  the  best.  When  the  disease 
runs  a  chronic  course,  stimulating  oint- 
ments may  be  used. 

The  ears  may  be  attacked  by  eczema, 
either  alone  or  in  connection  with  other 
parts  of  the  surface.  All  varieties  of  ec- 
zema may  occur  in  this  locality.  In  the 
acute  forms  and  stages  the  ears  are  red  and 
swollen,  and  they  burn  and  itch  acutely. 
The  disease  often  involves  the  meatus, 
causing  temporary  deafness  from  occlu- 
sion by  large  and  abundant  epidermic 
flakes  and  scales.  Ointments,  as  a  rule, 
are  most  useful  in  eczema  of  the  ears,  and 
those  containing  calomel  and  tar  are  of 
Service.  When  the  meatus  is  involved, 
•the  canal  should  be  syringed  out  and 
cleansed  of  all  crusts  and  scales,  oil  of 
almonds  being  first  used  if  necessary  to 
soften  the  masses.  Care  must  be  taken 
not  to  injure  the  membrana  tympani,  es- 
pecially when  using  the  potassa  solutions, 
which,  as  in  the  eczema  of  the  eyelids, 
are  found  most  useful,  and  which  here 
also  should  be  followed  by  the  application 
of  stimulating  ointments.  Eczema  occur- 
ring about  and  especially  within  the  ears 
is  stubborn. 

.  The  genitalia  are  not  infrequently  at- 
tacked by  eczema,  which  in  this  locality 
often  gives  rise  to  most  distressing  symp- 
toms. In  the  male,  the  penis  or  the 
scrotum  alone  may  be  involved,  or  both 
together.  The  latter  is  more  commonly 
the  seat  of  the  disease,  and  the  tissues  of 


the  skin  here  frequently  become  greatly 
swollen,  thickened,  and  infiltrated. 
Moisture,  crusts,  and  painful  fissures 
along  the  folds  of  the  skin  are  often  pre- 
sent. Itching  is  a  severe  and  prominent 
symptom,  and  the  disease  is  apt  to  be 
very  chronic.  In  the  female  the  labia 
and  even  the  vagina  may  be  invaded. 
The  affection  here  is  even  more  distress- 
ing than  in  the  male.  Itching  is  violent, 
and  causes  extreme  misery.  The  diag- 
nosis is  not  difficult.  Pruritus  alone  is 
apt  to  be  mistaken  for  eczema  of  the 
genitals,  and  here  the  absence  of  visible 
primary  lesions  will  decide  the  character 
of  the  case. 

Sometimes  eczema  of  the  genitalia 
yields  quickly  to  treatment ;  oilener, 
however,  it  is  obstinate  to  an  extreme 
degree.  The  sapo  viridis  and  unguentum 
diachyli  treatment,  when  this  can  be  car- 
ried out,  is  sometimes  the  best ;  at  other 
times  solutions  of  potassa,  half  a  drachm 
or  even  a  drachm  to  the  ounce,  may  be 
used  in  place  of  the  soap,  care  being  taken 
to  quickly  mitigate  their  effects  by  means 
of  water  or  dilute  acids,  and  then  to  dress 
the  parts  with  one  of  the  more  soothing 
ointments.  When  the  disease  is  acute, 
dilute  lead-water  or  black  wash  maybe 
used,  and  occasionally  dusting  with  a  mild 
astringent  powder.  Carbolic-acid  lotions 
are  useful  when  there  is  considerable  itch- 
ing without  excessive  infiltration  or  fluid 
discharge.  Stimulating  ointments,  mer- 
curial, tarry,  etc.,  may  be  employed,  and 
one  thing  should  be  tried  after  another 
until  relief  is  gained  ;  for  in  this  form  of 
eczema  more  than  any  other,  perhaps, 
the  treatment  must  of  necessity  be  largely 
empirical  and  tentative. 

Sometimes  the  anus  is  attacked  by  ec- 
zema, either  alone  or  in  connection  with 
the  neighboring  parts.  The  erythematous 
form  is  here  most  commonly  met  with  ; 
but  sometimes  deep  and  painful  fissures 
form,  and  in  this  variety  the  disease  is 
sometimes  liable  to  be  mistaken  for  syphi- 
lis. Other  symptoms  on  the  rest  of  the 
body,  as  well  as  the  absence  of  itching,  will 
serve  to  settle  the  diagnosis.  The  pecu- 
liar gray  color  of  the  mucous  patch  about 
the  mucocutaneous  surface  is  quite  char- 
acteristic. Eczema  with  fissure  of  the  anus 
gives  rise  to  great  pain  on  defecation, 
and,  on  account  of  this,  constipation  from 
over-retention  of  feces  is  commonly  pres- 
ent, with  the  effect  of  heightening  the  dis- 
comfort and  pain  caused  by  the  passage 
of  the  stools.  Itching  and  burning  sen- 
sations, worse  at  night  on  going  to  bed, 
and  in  severe  cases  pain  on  defecation — 
these  are  the  chief  symptoms  of  eczema 
i  ani.  The  treatment  is  in  general  the 
same  as  that  suggested  in  eczema  of  the 
I  lips,  but  it  may  be  added  that  sti'ong  tar 
I  ointments  are  apt  to  be  most  useful  in 
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average  cases.  The  parts  should  be  kept 
scrupulously  clean,  and  the  nates  and  pe- 
rineum should  be  powdered  with  starch 
or  astringent  powders  if  there  is  any  ten- 
dency to  moisture  in  these  parts.  Ape- 
rients, by  permitting  the  passage  of  the 
feces  in  a  softened  condition,  and  also 
possibly  by  relieving  the  circulation  in 
the  hemorrhoidal  veins,  may  often  be  of 
service.1 

Eczema  intertrigo  resembles  erythema 
intertrigo,  but  shows  the  characteristics 
of  eczema.  The  parts  should  be  dusted 
frequently  with  astringent  powders,  kept 
from  rubbing,  if  possible,  by  the  interpo- 
sition of  lint  or  cloth,  and  rest,  when  pos- 
sible, should  be  enjoined.  Sometimes 
astringent  lotions  are  useful. 

The  breasts  in  females  are  often  the  seat 
of  a  very  troublesome  eczema,  brought 
about  or  kept  up  by  nursing.  The  diag- 
nosis, which,  especially  from  syphilis,  is 
very  important,  is  to  be  made  by  exclu- 
sion. Eczema  occurring  in  this  locality 
shows  the  infiltration,  redness,  exudation, 
burning,  itching,  etc.,  characteristic  of 
the  affection.  The  sapo  viridis  and  un- 
guentum  diachyli  treatment,  or  that  by 
solutions  of  pota'ssa,  is  the  best.  The 
treatment  should  in  every  case  be  decided 
and  vigorous.  - 

Eczema  of  the  umbilicus  is  usually 
moist  and  fissured.  A  disagreeable  odor 
generally  accompanies  the  affection  in 
this  locality,  and  there  are  scales  and 
crusts.  The  disease  is  apt  to  be  mistaken 
for  syphilis  if  it  occurs  only  in  this  locality, 
but  in  syphilis  ulceration  usually  occurs, 
and  the  smell  is  more  than  disagreeable — 
it  is  positively  offensive. 

The  legs  are  very  often  the  seat  of  ec- 
zema, especially  in  old  people.  The 
erythematous  and  vesicular  varieties  are 
commonest  at  the  beginning,  but  these 
soon  change  to  eczema  rubruin  or  eczema 
madidans.  The  affection  occurs  in  one 
or  more  patches  of  various  size ;  the 
whole  leg  being  not  infrequently  involved. 
When  it  comes  under  notice,  it  has  gen- 
erally lasted  some  time,  the  skin  of  the 
leg  is  smooth,  shiny,  dusky-red,  or  vio- 
laceous, and  unbroken ;  or  it  may  be 
moist  and  weeping,  or  covered  in  part  or 
wholly  with  scales  and  crusts.  There  is 
always  a  good  deal  of  thickening  and 
infiltration,  with  burning  and  itching  to 
an  extreme  degree.  Varicose  veins  often 
accompany  this  form  of  eczema,  and  vari- 
cose ulcers  are  not  uncommon.  Eczema 
rubrum  sometimes  occurs  in  elephantiasis 
Arabum  of  the  legs  ;  here  it  is  secondary 
to  the  other  affection.  The  diagnosis  of 
eczema  of  the  leg  is  not  difficult.    Ulcers, 

1  See  Bulkley,  The  Management  of  Eczema 
of  the  Anus  and  Genital  Region,  New  York 
Medical  Record,  vol.  ii.,  1880,  p.  676. 


■when  present,  are  to  be  distinguished 
from  syphilitic  ulcers. 

The  treatment  in  eczema  of  the  leg 
must  vary  with  the  nature  of  the  case. 
In  moist  eczema  the  sapo  viridis  and 
unguentum  diachyli  treatment  is  one  of 
the  best  when  it  can  be  carried  out.  Next 
to  this  is  the  treatment  by  means  of  gly- 
cerole  of  the  subacetate  of  lead.  Both 
forms  of  treatment  have  been  already  de- 
scribed. When  enlarged  or  varicose  veins 
are  present,  particular  pains  must  be  taken 
to  support  the  vessels  and  to  give  tone  to 
the  circulation.  The  patient-  should  sit 
or  lie  with  the  limb  in  an  elevated  posi- 
tion, and  should  never  permit  it  to  hang 
down.  Walking  exercise  may  sometimes 
be  taken  in  moderation  with  benefit,  if 
the  limb  has  been  supported  by  an  elas- 
tic stocking,  or  by  one  of  Martin's,  rubber 
bandages.  Bandages  of  one  kind  or  an- 
other should  always  be  employed  in  ecze- 
ma of  the  leg,  both  to  support  the  dress- 
ings properly,  and  to  give  tone  to  the 
vessels,  as  has  been  said.  Too  much 
stress  cannot  be  laid  on  the  importance  of 
attending  to  the  condition  of  the  circula- 
tion in  eczema  of  the  leg.  The  rubber 
bandage  is  particularly  useful  when  there 
are  ulcers  present.  It  should  be  applied 
directly  to  the  limb,  care  being  taken  to 
exercise  firm  and  even,  but  not  too  severe, 
pressure.  At  night  the  bandage  should 
be  removed  and  dropped  into  a  bucket  of 
cold  water,  from  which  it  can  be  removed 
in  the  morning  and  dried  previous  to  re- 
application.  The  leg  should  be  dusted 
with  starch,  or  dried  with  a  towel ;  or  it 
may  be  bathed  with  hot  water  or  carbolic 
acid  if  there  is  much  itching,  and  then  is 
to  be  wrapped  up  loosely  in  a  muslin 
bandage  or  cloth  for  the  night.' 

The  backs  and  palms  of  the  hands  are 
frequently  the  seat  of  eczema,  but  the 
appearance  and  course  of  the  disease  is 
so  different  in  one  case  from  another  that 
they  must  be  considered  separately.  Ec- 
zema vesiculosum  is  the  variety  most 
common  on  the  backs  of  the  hands  and  on 
the  backs  and  sides  of  the  fingers.  Some- 
times the  pustular  variety  is  found,  and 
occasionally  fissured  eczema,  about  the 
knuckles.  The  vesicular  form  of  eczema 
is  not  unlike  that  found  in  other  localities, 
excepting  that  large  blebs  occasionally 
form.  It  may  be  acute  or  chronic,  and  in 
some  cases  the  nails  are  also  involved  in 
the  disease.  It  is  apt  to  occur  as  a  result 
of  exposure  to  acids,  alkalies,  brick-dust, 
etc.  The  diagnosis  between  scabies  and 
eczema  of  the  backs  and  sides  of  the  fin- 
gers and  of  the  backs  of  the  hands  is 
sometimes  very  difficult.     In  scabies  the 

1  For  a  full  description  of  the  rubber  hand- 
age,  see  an  article  by  Dr.  Bulkley,  Archives 
of  Dermatology,  July,  1878. 
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peculiar  burrow  of  the  itch  insect,  a  short, 
irregularly  curved,  beaded  black  line  of 
quarter  of  an  inch  in  length,  is  often  pre- 
sent, and  the  vesicles  are  few  in  number  and 
scattered,  lu  eczema,  on  the  other  hand, 
the  vesicles  are  numerous  and  closely 
grouped.  In  scabies  the  vesicles  are  firm, 
and  usually  remain  unruptured  until  they 
are  opened  by  mechanical  means.  In 
eczema  the  vesicles  usually  rupture  spon- 
taneously at  an  early  period.  The  vesi- 
cles of  scabies  commonly  exhibit  a  fine, 
dark,  irregular  line  made  up  of  points 
through  their  summits,  being  the  original 
burrow  in  the  epidermis  which  has  been 
raised  by  the  formation  of  the  vesicle. 
This  is  of  course  wanting  in  eczema. 
The  occurrence  of  scabies  elsewhere  over 
the  body  will  also  assist  in  the  diagnosis. 
Vesicular  eczema  of  the  backs  of  the 
hands  may  also  be  confounded  with  the 
rare  disease  known  as  dysidrosis  or  pom- 
pholyx. '  Eczema  of  the  backs  of  the  hands, 
and  particularly  eczema  of  the  fingers,  is 
apt  to  be  very  intractable,  sometimes  re- 
curring every  year  or  oftener  at  regular 
intervals.  Stimulating  ointments  com- 
monly answer  the  best  purpose.  When 
the  case  is  chronic,  and  not  very  extensive, 
the  vesicles  may  be  ruptured  by  an  appli- 
cation of  a  solution  of  caustic  potassa, 
twenty  to  forty  grains  to  the  ounce,  ap- 
plied with  a  pointed  stick  or  brushed 
quickly  over  the  surface  and  washed  off. 
The  application  is  to  be  followed  by  a 
soothing  ointment.  India-rubber  finger- 
stalls and  gloves  are  sometimes  employed 
with  success.  Eczema  of  the  backs  of 
the  feet  differs  in  no  essential  from  eczema 
of  the  hands.  It  is  less  frequent,  how- 
ever, and  is  apt  to  be  much  less  extensive 
and  rebellious  to  treatment. 

Eczema  of  the  palms  and  soles  presents 
some  peculiar  features.  Owing  to  the 
thickness  of  the  epidermis  in  these  locali- 
ties, the  appearance  of  the  affection  is 
somewhat  marked.  Infiltrating,  thick- 
ening, more  or  less  callosity,  dryness, 
and  Assuring  mark  the  disease.  It  is 
very  chronic  and  intractable.  Sometimes 
deep  and  painful  fissures  occur,  and  when 
these  are  found  upon  the  feet  locomotion  is 
rendered  almost  or  quite  impossible.  The 
diagnosis  of  eczema  of  the  palms  and 
soles  is  as  a  rule  difficult.'  It  is  apt  to  be 
confounded  with  psoriasis  and  syphilis. 
From  psoriasis  eczema  differs  in  showing 
moist  and  bloody  fissures,  while  those  of 
psoriasis  are  usually  dry,  and  show  little 
disposition  to  bleed.  The  patches  of 
eczema  are  usually  larger  than  those  of 
psoriasis,  and  their  edges  pass  gradually 
into  the  healthy  skin.  The  patches  of 
psoriasis    are   smaller,    darker,    covered 


1  See  Duhring's  Treatise  on  Diseases  of  the 
Skin,  2d  ed.,  1881,  article,  Dysidrosis. 


with  more  abundant,  and  paler  or  white 
scabs.  But  the  best  point  in  diagnosis 
is  the  appearance  of  the  disease  on  other 
parts  of  the  body.  "When  the  palms  and 
soles  alone  are  affected  I  think  it  is  very 
often  quite  impossible  to  distinguish  one 
of  these  affections  from  the  other.  The 
diagnosis  between  eczema  and  syphilis  of 
the  palms  and  soles  is  not  so  difficult, 
although  sometimes  when  the  affection  is 
not  found  elsewhere  one  may  be  puzzled 
to  come  to  a  decision.  The  infiltration  of 
syphilis  is  of  a  firmer  nature  than  that  of 
eczema  ;  it  also  extends  more  deeply  into 
the  skin.  The  patches  are  smaller  and  more 
circumscribed,  and  sharply  defined  upon 
the  edge,  and  they  have  a  tendency  to 
spread  on  the  periphery  and  to  assume 
the  circinate  form.  Eczema  is  usually 
much  more  uniformly  diffused,  it  is  apt  to 
be  of  a  light  color,  and  often  itches,  which 
syphilis  does  not.  The  history,  and  espe- 
cially the  recurrence  of  concomitant  lesions 
elsewhere,  will  often  aid  the  diagnosis.1 

Eczema  when  it  occurs  upon  the  nails 
shows  them  deprived  of  polish,  rough, 
uneven,  and  often  punctate  or  honey- 
combed 'psoriasis  is  often  similarly  punc- 
tate). The  nail  becomes  depressed,  par- 
ticularly about  the  root,  at  which  point  its 
proper  nutrition  is  arrested.  It  may 
gradually  recover  its  normal  condition,  or 
it  may  be  cast  off  and  replaced  by  a  new 
nail.  With  regard  to  treatment,  tar-oint- 
ment, one  drachm  to  the  ounce,  applied 
about  the  root,  with  the  internal  exhibi- 
tion of  arsenic,  promise  the  best  results. 


Herpes. 

Herpes  is  an  acute  inflammatory  affec- 
tion, consisting  of  one  or  of  several  groups 
of  vesicles,  occurring  for  the  most  part 
about  the  face  and  genitalia.  Ordinarily 
it  occurs  without  any  accompanying  gen- 
eral symptoms,  but  sometimes  there  is 
concomitant  slight  malaise  and  feverish- 
ness.  It  is  often  symptomatic,  occurring 
iu  the  course  of  a  common  "cold,"  or  of 
digestive  disorders,  or  in  pneumonia,  pleu- 
risy, remittent  and  other  fevers,  etc.  The 
lesions  are  commonly  clustered,  three  or 
four  together  of  the  size  of  a  pin-head  to 
that  of  a  small  split  pea,  containing  clear 
serum  or  sero-pus,  situated  on  a  some- 
what inflamed  base,  and  becoming  quickly 
dried  and  covered  with  a  yellowish  crust. 

1  For  a  good  description  of  the  general 
principles  of  treatment  in  eczema  of  the  hands 
and  face,  see  Dr.  Bulkley's  paper,  "On  the 
Treatment  of  Eczema  of  the  Hands  and  Face," 
read  before  the  American  Dermatological 
Association,  Sept.  1,  1880,  with  the  discus- 
sion thereon.  Archives  of  Dermatology,  vol. 
vii.,  1881,  Nos.  1  and  2. 
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There  is  usually  a  certain  feeling  of  ten- 
sion and  burning  with  some  itching.  The 
affection  runs  an  acute  course,  lasting  a 
week  or  ten  days.  There  are  two  regions, 
the  face  and  genitalia,  on  which  herpes  is 
usually  found,  and  from  which  the  two 
varieties  take  their  name.  Herpes  faci 
alis  is  ordinarily  seen  in  the  form  of  the 
well-known  "fever  blister."  It  occurs 
on  the  lips,  alse  of  the  nose,  and  more 
rarely  elsewhere  on  the  face  and  about 
the  auricles.  Herpes  is  also  found  on  the 
mucous  membrane  of  the  oral  cavity, 
forming  those  little  shallow  punched-out 
ulcers  called  "  cankers."  On  the  tonsils, 
where  herpes  is  occasionally  found,  it  is 
apt  to  be  mistaken  for  diphtheria,  especi- 
ally if  extensive  and  accompanied  by  en- 
largement of  the  tonsils  and  by  febrile 
reaction.  Sometimes  this  form  attacks 
several  members  of  the  same  family 
simultaneously.  The  characteristic  dis- 
crete, punched-out  ulcers  resulting  from 
an  early  rupture  of  the  vesicles,  serve  to 
establish  the  diagnosis. 

In  herpes  progenitalis1  the  vesicles  are 
usually  from  four  to  six  in  number,  vary- 
ing in  size  from  that  of  a  pin's  head  to 
that  of  a  split  pea.  They  occur  usually 
close  together,  and  are  apt  to  coalesce. 
The  whole  area  covered  by  the  group  of  le- 
sions' is  not  greater  than  that  of  a  quarter- 
dollar.  The  parts  usually  affected  are 
the  sulcus  of  the  glans,  the  reflected  mu- 
cous membrane  of  the  prepuce,  and  the 
shaft  of  the  penis.  The  affection  is  so 
rare  on  the  female  genitals  that  its  occur- 
rence here  is  denied  by  some  writers.  The 
attention  of  the  patient  is  called  by  slight 
itching  and  burning;  a  small  red  patch  is 
observed,  on  which  a  crop  of  vesicles,  at 
first  clear,  but  soon  becoming  purulent,  is 
observed.  If  situated  on  the  mucous 
membrane,  the  vesicle  soon  breaks  down, 
so  that  the  lesion  which  is  in  fact  first 
noticed  is  a  superficial  erosion.  Unless 
irritated,  the  lesions  tend  to  heal  within 
a  week  or  two.  The  tendency  to  relapse 
is  very  marked.  Venereal  diseases  of  a 
non-syphilitic  character,  as  gonorrhoea 
and  balanitis,  seem  to  predispose  to  the 
occurrence  of  the  affection,  which,  more- 
over, is  often  brought  on  by  simple  coitus, 
recurring  after  each  act  with  exasperat- 
ing in  variableness.  It  is  confined  to  the 
periods  of  youth  and  early  manhood. 
Herpes  progenitalis  is  apt  to  be  mistaken 
for  chancroid.  In  the  earlier  stages,  in- 
deed, the  vesicles  are  identical  in  appeai'- 
ance  in  both  diseases.     The  number  and 

1  For  a  full  account  of  this  affection,  see 
the  admirable  monograph  of  Dr.  P.  B  Green- 
ough,  of  Boston,  on  "  Herpes  Progenitalis," 
read  before  the  American  Dermatological  As- 
sociation, Sept.  1,  1880,  with  discussion. 
Archives  of  Dermatology,  vol.  ii.,  Jan.,  1881. 


distribution  of  the  lesions  is  a  great  help. 
The  lesions  of  chancroid  are  not  so  nu- 
merous as  those  of  herpes,  and  are  not 
grouped  together  in  the  way  the  latter 
are.  When  multiple,  the  lesions  of  chan- 
croid are  the  result  of  auto-inoculation, 
and  are  therefore  of  different  ages.  Time 
also  shows  the  difference.  After  a  few 
days  the  herpetic  sore  begins  to  get  bet- 
ter, while  the  chancroid  is  getting  worse. 
The  syphilitic  initial  lesion  need  not  often 
be  confounded  with  the  herpetic  vesicle. 
It  does  not  begin  as  a  pustule  ;  it  is  sel- 
dom multiple  ;  is  indurated  at  some  time 
in  its  course  ;  is  accompanied  by  indurated 
glands,  and  does  not  appear  as  such  until 
some  days  after  the  exposure.  Eczema 
of  the  genitalia  may  resemble  herpes,  but 
the  itching  and  generally  severe  and  more 
extensive  character  of  the  eczematous 
disease  serves  to  distinguish  it. 

The  treatment  of  herpes  faciei  is  very 
simple,  a  soothing  ointment  being  usu- 
ally all  that  is  required.  Herpes  progen- 
italis usually  requires  very  little  treat- 
ment. Sometimes,  however,  various  rem- 
edies are  required.  The  best  remedy  for 
ordinary  use  is  the  dilute  liq.  plumbi 
sub-acetatis,  applied  on  a  soft  piece  of 
linen  or  absorbent  cotton.  Sometimes 
more  stimulating  applications  are  re- 
quired. Powdered  calomel  sprinkled  on 
the  erosions  morning  and  night,  or  equal 
parts  of  calomel  and  oxide  of  zinc,  may 
be  used.  When  the  disease  is  prone  to 
recur,  astringent  washes  may  be  em- 
ployed, as  prophylactic.  Circumcision  is 
useful  in  inveterate  cases,  but  even  this 
has  been  known  to  fail. 


Herpes  Zoster. 

Herpes  zoster  is  an  acute  inflammatory 
disease,  characterized  by  groups  of  vesi- 
cles situated  upon  inflamed  bases,  usually 
accompanied  by  more  or  less  neuralgic 
pain.  The  neuralgic  pain  usually  pre- 
cedes the  eruption,  sometimes  by  several 
days.  It  is  apt  to  be  disproportionate  to  the 
amount  of  eruption.  Occasionally  it  is 
entirely  absent.  The  eruption  makes  its 
appearance  in  the  form  usually  of  an  in- 
flamed condition  of  the  skin,  attended 
with  heat  and  burning  sensations,  and 
groups  of  discrete  pin-head  to  split-pea- 
sized  vesicles  situated  on  a  bright  red  sur- 
face appear  over  the  region.  The  vesicles 
are  often  crowded  together  so  as  to  coa- 
lesce, forming  irregular  patches.  New 
vesicles  continue  to  appear  until  the 
fourth  to  the  eighth  day,  when  the  erup- 
tion is  at  its  height ;  it  remains  this  way 
a  few  days,  and  then  begins  to  decrease, 
the  vesicles  shriveling,  and  by  the  tenth 
day  or  so,  leaving  brown  crusts  which 
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drop  off.  The  vesicles  do  not  burst  as 
do  those  of  eczema.  Ten  days  to  three 
weeks  is  the  average  duration  of  an  at- 
tack. The  eruption  does  not  always  run 
a  typical  course.  Only  a  few  vesicles 
may  appear,  or  they  may  abort  before 
fully  developing.  On  the  other  hand, 
they  may  suppurate  and  leave  scars, 
though  the  disease  commonly  leaves  no 
trace.  The  neuralgia  varies  from  a  very 
slight  tingling  to  the  most  excruciating- 
pain.  Its  amount  bears  no  proportion  to 
that  of  the  eruption.1  Herpes  zoster  may 
attack  any  part  of  the  body,  but  is  com- 
monly found  upon  the  trunk  and  head  ; 
less  frequently  upon  the  limbs.  It  fol- 
lows very  closely  the  course  of  the  nerves, 
and  the  eruption  is  named  according  to 
the  region  upon  which  it  occurs,  as  Zoster 
capitis,  Z.  faciei,  Z.  brachialis,  etc.  On 
the  head  it  most  frequently  occurs  in  the 
course  of  the  supra-orbital  nerve,  and  it 
may  affect  the  eye,  giving  rise  to  severe 
pain.  On  the  head,  both  sides  are  some- 
times affected  ;  elsewhere  the  affecttfJn  is 
almost  always  unilateral,  so  as  to  give 
rise  to  a  popular  superstition,  that  if  the 
"shingles"  (occurring  on  the  trunk) 
should  go  all  the  way  round  the  body,  the 
patient  would  certainly  die.  The  chest  is 
the  commonest  seat  for  the  occurrence  of 
the  eruption  ;  and  the  names  of  the  dis- 
ease—zona,  cingulum,  a  girdle,  indicate  ! 
this.  Involving  the  intercostal  nerves,  the 
neuralgia  often  causes  the  affection  to  be  | 
taken  for  pleurisy  until  the  eruption  i 
makes  its  appearance.  When  it  occurs 
on  the  limbs  the  flexor  surface  is  com- 
monly attacked.  It  rarely  occurs  below 
the  knee. 

The  course  of  herpes  zoster  is  acute,  ! 
and,    though    somewhat   variable    as    to 
duration,  it  tends  to  recovery. 

Occasionally  curious   reflex  symptoms 
are  observed  in  connection  with  the  ap- 
pearance of  the  eruption.     I  recently  saw 
a  middle-aged  man  under  the  care  of  Dr. 
James  H.  Hutchinson,  at  the  Pennsylva-  ; 
nia  Hospital,  who  was  suffering  with  left 
lam  bo-abdominal  herpes  zoster,  in  whom  i 
the  slightest  touch  over  the  abdomen  or  j 
over  the  upper  lumbar  vertebrae  cave  rise  i 
to   marked    convulsive    muscular    move-  | 
ments  in  the  abdominal  muscles  and  the 
flexor  muscles  of  the  thigh.    At  the  height 
of  the  disease  even  the  removal  of  the 
bedclothes  or  a  breath  of  air  upon  the  sur- 
face  of  the  abdomen   was   sufficient    to 
arouse  the  convulsive  movements,  but  as 
the  eruption   dried  and  faded  away  the 
exalted  reflex  s  msihility  disappeared  with 
it.     The  eruption  in  this  case  was  fairly 
well-marked,  but    presented   no  unusual 

1  A  beautiful  representation  of  the  disease 
is  seen  in  Plate  R  of  Duhring's  Atlas. 


features.  It  was  unaccompanied  by  neu- 
ralgia. 

Herpes  zoster  rarely  occurs  twice  in  the 
same  person.  ZSTow  and  then,  however, 
cases  are  met  with  where  it  recurs  year 
after  year,  perhaps  six  to  nine  times.  Its 
etiology  is  obscure,  but  it  is  well  recog- 
nized that  the  disease  is  dependent  upon 
a  peculiarly  irritable  or  inflamed  con- 
dition of  the  cutaneous  nerve-trunks  and 
branches.1  Practically  the  disease  con- 
sists in  an  inflammation  of  the  spinal  gan- 
glia carried  forward  along  the  nerves  to 
their  termination  upon  the  skin. 

The  diagnosis  of  well-developed,  typical 
herpes  zoster  presents  no  difficulty.  The 
neuralgic  pain,  the  appearance  of  the  vesi- 
cles in  distinct  groups,  upon  a  highly  in- 
flammatory base,  and  the  tendency  to  pre- 
serve their  form  intact,  are  characteristic. 
In  eczema,  which  it  most  resembles,  the 
lesions  tend  to  exude  moisture,  dry  and 
crust,  while  in  herpes  zoster  there  is  no 
discharge.  Eczema  itches,  zoster  burns. 
From  simple  herpes,  zoster  is  distin- 
guished by  the  presence  of  pain,  its  non- 
recurrence,  its  unilateral  character,  and 
by  its  rare  occurrence  upon  the  favorite 
seats  of  simple  herpes,  the  lips,  nose,  and 
genitalia. 

The  treatment  of  herpes  zoster  is  largely 
palliative.  The  disease  runs  a  naturally 
favorable  course  tending  to  recovery,  and 
the  symptoms  of  neuralgia  and  burning  in 
the  seat  of  eruption  alone  require  treat- 
ment. For  the  neuralgia  I  know  of  no 
remedy  more  efficient  than  the  phos- 
phide of  zinc,  in  doses  of  one-third  of  a 
grain,  given  at  the  commencement  of  an 
attack,  and  repeated  every  three  hours. 
If  this  fails  in  severe  neuralgic  cases, 
morphia  may  be  given  at  night.  Locally 
astringent  powders,  as  those  recommended 
in  acute  eczema,  may  be  used.  The  sub- 
cutaneous injection  of  morphia  in  the  line 
of  the  nerve-supply  or  elsewhere  is  advan- 
tageous when  there  is  much  neuralgic  pain. 
In  extensive  cases  bitter  and  ferruginous 
tonics  are  required.  External  treatment 
is  usually  of  advantage.  The  parts  should 
be  protected  from  irritation  and  external 
influences.  The  vesicles  should  not  be 
punctured,  but  left  intact.  Dusting-pow- 
ders, similar  to  those  recommended  under 
acute  eczema,  should  be  freely  sprinkled 
over  the  parts  and  covered  with  a  piece  of 
lint  or  Canton  flannel,  into  the  meshes  of 
which  the  powder  has  been  abundantly 
rubbed.  Anodyne  ointments  and  lotions 
often  come  into  play.  Collodion  is  an  ex- 
cellent protective  ;  it  prevents  the  rupture 

1  See  Picaud,  Des  eruptions  cutanees  conse- 
cutives  aux  lesions  traumatiques,  Paris,  1S75  ; 
also  Mitchell,  Injuries  of  Nerves  and  their 
Consequences.     Phila.,  1872,  p.  153. 
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of  the  vesicles  and  exposure  of  a  raw  sur- 
face. Ten  grains  of  morphia  to  the  ounce 
of  flexible  collodion  is  a  good  preparation  ; 
it  is  to  be  painted  on  from  time  lo  time, 
so  as  to  keep .  the  eruption  constantly 
coated. 

Sometimes  the  galvanic  current  proves 
the  most  serviceable  form  of  treatment. 
The  constant  current  is  to  be  applied  di- 
rectly to  the  seat  of  the  eruption  and  over 
the  course  of  the  nerves  by  sponge  elec- 
trodes. Five  to  ten  cells  may  be  used, 
and  the  application  may  be  made  once  or 
twice  a  day.  The  prognosis  of  zoster  is 
always  favorable,  the  eruption  running  its 
course  in  a  few  weeks  in  almost  all  cases. 
Zoster  of  the  orbital  region,  however, 
sometimes  endangers  the  eye. 


Herpes  Iris. 

Herpes  iris  is  an  acute,  inflammatory 
disease,  characterized  by  one  or  more 
groups  of  variously-sized  vesico-papules 
or  vesicles,  arranged  in  the  form  of  con- 
centric rings,  attended,  as  a  rule,  by  the 
display  of  varied  colors.  The  patches 
vary  in  size  from  a  small  coin  to  several 
inches  in  diameter,  and  are  made  up  of  a 
number  of  usually  rather  indistinct  vesico- 
papules  or  vesicles,  which  arrange  them- 
selves side  by  side,  so  as  to  form  a  perfect 
ring.  It  is  a  peculiarity  of  the  disease 
that  new  vesicles  are  constantly  forming 
on  the  periphery  while  the  centre  is  heal- 
ing up.  When  there  are  a  number  of  in- 
dependent patches  they  sometimes  coa- 
lesce, and  the  interstices  of  the  concentric 
and  variegated  circles  present  a  picture 
so  striking  that  it  can  never  be  forgotten. 
It  looks  sometimes  as  if  the  patient  had 
been  tattooed  in  rings  of  various  colors, 
the  prevailing  tints  being  red,  yellow,  and 
brown.  The  backs  of  the  hands  and  feet 
and  the  arms  and  legs  are  generally  at- 
tacked, but  sometimes  the  trunk  is  also 
involved,  as  in  a  very  striking  case  shown 
me  recently  by  Dr.  Stellwagon,  Physician 
to  the  Dispensary  for  Diseases  of  the  Skin 
in  Philadelphia.  Here  the  patient,  a  boy, 
presented  an  almost  rainbow-like  play  of 
colors  in  the  interlacing  and  map-like 
rings  of  eruption,  chiefly  situated  over  the 
chest,  abdomen,  and  back.  The  eruption 
is  almost  entirely  unaccompanied  by  sen- 
sation of  any  kind.  It  tends  to  recur.  It 
is  a  rare  disorder,  and  is  more  apt  to  oc- 
cur during  the  spring  and  autumn. 

Herpes  iris  is  closely  related  to  erythema 
multiforme,  above  described.  Duhring 
indeed  considers  the  two  affections  as 
essentially  different  stages  of  the  same 
disease.  The  diagnosis  is  not  difficult ; 
the  appearance,  locality  attacked,  period 
of  the  year,  and  absence  of  sensation,  are 
all  characteristic. 


No  treatment,  as  yet  devised,  appears 
to  have  any  inlluence  upon  the  disease. 
The  affected  parts  should  be  kept  free 
from  the  clothing  and  protected.  Should 
excoriations  occur,  astringent  and  sooth- 
ing powders  or  lotions  may  be  employed. 
The  prognosis  is  favorable  ;  the  disease 
runs  its  course  rapidly,  healing  within  a 
few  weeks. 


Miliaria. 

Miliaria  is  an  acute  inflamfnatory  dis- 
order of  the  sweat  glands,  characterized  by 
numerous  pin-point  and  millet-seed  sized 
papules  or  vesicles,  attended  by  pricking, 
tingling,  and  burning  sensations.  It  may 
show  itself  as  a  papular  or  vesicular  erup- 
tion, or  both  varieties  may  be  present. 
The  papular  variety,  known  commonly  as 
"  prickly  heat,"  begins  with  the  formation 
of  numerous  exceedingly  small,  acumi- 
nated, bright-red  papules,  occurring  in 
great  numbers,  and  usually  discrete,  though 
often  crowded  together.  The  lesions  are 
apt  to  come  suddenly,  and  are  usually 
preceded  by  considerable  sweating.  There 
are  often  numerous  vesicles  scattered 
among  the  papules.  In  place  of  papules 
vesicles  may  form,  minute,  acuminated, 
whitish  or  yellowish  in  form,  very 
numerous,  discrete  and  situated  on  a 
raised  red  base.  The  vesicles,  with 
their  contents,  give  the  affected  skin 
a  yellowish  tinge.  There  is  apt  to  be 
more  or  less  sweating.  The  seat  of  pre- 
dilection is  the  trunk,  but  the  face,  arms, 
and  lower  extremities  may  also  be  at- 
tacked. The  vesicles  run  an  acute  course, 
drying  up  in  a  day  or  two,  and  terminat- 
ing in  slight  desquamation.  The  affection 
may  either  come  to  an  end  in  a  few  days, 
or  it  may  continue  for  some  time,  new 
crops  of  vesicles  coming  out  in  succession. 
It  appears  suddenly,  developing  in  a  few 
hours.  It  sometimes  comes  and  goes.  At 
times  it  is  slight,  at  other  times  severe. 
The  tingling,  pricking,  burning  sensations, 
which  accompany  it,  are  at  times  very 
distressing. 

The  affection  is  brought  on  by  excessive 
heat,  and  is  apt  to  be  aroused  or  kept  up 
by  too  warm  clothing,  flannel  underwear, 
bandages,  and  woollen  shirts  worn  next 
the  skin  through  the  summer,  etc.  In 
hot  climates  the  disease  is  much  more  se- 
rious than  in  temperate  latitudes.  Chil- 
dren and  weakly  or  debilitated  adults  are 
particularly  liable  to  the  disease. 

Miliaria,  of  both  varieties,  is  simply  an 
inflammatory  disorder  of  the  sweat-glands. 
Its  tendency  is  toward  vesiculation.  No 
difficulty  should  arise  in  regard  to  the  di- 
agnosis of  miliaria.  The  diseases  most 
likely  to  be  mistaken  for  it  are  eczema 
and   sudamiua.     The   symptoms   of   the 


742 


DISEASES    OF    THE    SKIN. 


former  have  been  so  fully  detailed  above 
that  it  is  only  necessary  to  allude  to  them. 
With  regard  to  sudamina,  it  is  to  be  re- 
membered that  the  vesicles  of  this  affec- 
tion rise  directly  from  the  skin  without 
inflammatory  signs.  When  inflamma- 
tion is  present  the  affection  is  miliaria 
vesiculosa. 

The  treatment  of  miliaria  is  simple. 
The  patient  should  be  kept  as  cool  as  pos- 
sible, and  undue  perspiration  avoided. 
Cool  baths  and  sponging,  the  use  of  lead- 
water  or  lotio  nigra,  dusting  with  astrin- 
gent powders,  and  avoidance  of  warm 
clothing  are  to  be  recommended.  In- 
ternally, refrigerant  diuretics,  as  the  ci- 
trate or  acetate  of  potassium,  are  of  use. 
The  food  should  be  light  and  unstimu- 
latiug  ;  wine  and  beer  are  to  be  avoided. 


Pemphigus. 

Pemphigus  is  an  acute  or  chronic  in- 
flammatory disease,  characterized  "by  the 
formation  of  a  succession  of  irregularly- 
shaped  blebs,  varying  in  size  from  a  pea 
to  an  egg.  There  are  two  varieties,  pem- 
phigus vulgaris,  and  pemphigus  foliaceus. 
In  pemphigus  vulgaris  the  disease  may 
attack  any  part  of  the  body,  but  is  com- 
moner upon  the  limbs.  It  may  also  at- 
tack the  mucous  membrane  of  the  mouth 
and  vagina.  The  lesions  are  blebs  from 
beginning  to  end,  forming  slowly  or  some- 
times rapidly,  in  the  course  of  a  day. 
They  may  be  few  in  number  or  quite  nu- 
merous, and  often  vary  greatly  in  size  in 
the  same  case.  They  rise  tensely  stretched, 
like  bladders  of  liquid,  directly  from  the 
level  of  the  skin,  which  is  not  usually 
reddened.  They  are  clear  at  first,  with 
serous  contents,  but  later  are  opaque, 
containing  pus.  They  do  not  rupture 
spontaneously,  but  gradually  dry  up,  each 
bleb  lasting  one  to  three  or  six  days.  The 
lesions  are  apt  to  come  in  crops  ;  they  do 
not  burn  or  itch  to  any  marked  degree,  ex- 
cept in  one  rare  form  of  the  disease,  known 
as  -pemphigus pruriginosits.  In  adults,  there 
is  little  or  no  disturbance  of  the  general 
system.  In  children  the  disease  is  apt  to 
be  accompanied  by  feverishness. 

The  affection  may  be  acute  or  chronic, 
the  former  variety  being  rare  excepting 
in  children.  In  the  adult  the  disease  of- 
ten lasts  for  years.  Sometimes  pemphi- 
gus takes  on  a  malignant  form  ;  great 
numbers  of  large  blebs  form  in  rapid  suc- 
cession, coalesce,  rupture,  and  are  suc- 
ceeded by  excoriated  surfaces,  which 
sometimes  take  on  ulcerative  action. 
Sometimes  blood  is  poured  out  and  dries 
in  thick  crusts.  This  form  of  pemphigus 
appears  often  to  depend  upon  bad  hy- 
gienic surroundings.  The  prognosis  is 
here  unfavorable. 


In  pemphigus  foliaceus  the  blebs  are 
flaccid  and  only  partly  filled  with  fluid, 
which  seems  rather  to  undermine  the  epi- 
dermis than  to  lift  it  into  blebs.  The 
lesions  often  coalesce,  involving  a  large 
part  of  the  surface  ;  fresh  lesions  are  con- 
tinually forming,  the  fluid  dries  into  thin 
whitish  flakes,  which  are  cast  off,  leaving 
an  excoriated  red  surface,  and  presenting 
the  appearance  of  a  superficial  scald. 
The  disease  may  last  for  years,  and  the 
patient  finally  succumb  to  exhaustion.1 

Epidemics  of  pemphigus  among  chil- 
dren in  asylums  and  elsewhere  have  been 
reported  from  time  to  time,  but  I  am  in- 
clined to  think  with  Duhring  that  these 
were  in  reality  epidemics  of  impetigo 
contagiosa  (q.  v.). 

Pemphigus  is  a  rare  disease  in  this 
country.  It  is  more  common  in  children 
than  in  adults.  Poor  food  and  bad  hy- 
giene, pregnancy,  and  menstrual  dis- 
orders, mental  depression,  general  debil- 
ity, and  prostration,  are  among  the  causes. 
The  disease  is  not  contagious. 

The  diagnosis  of  pemphigus  is  usually 
not  difficult.  The  presence  of  blebs  does 
not  necessarily  indicate  pemphigus,  as 
these  are  developed  in  other  diseases  and 
by  artificial  means.2.  So  called  pemphigoid 
eruptions,  obscure  in  origin  and  nature, 
are  sometimes  met  with,  but  their  course 
is  not  that  of  pemphigus,  properly  so 
called.  Impetigo  herpetiformis  or  herpes 
impetigwiformis  is  a  disease  closely  allied 
to  pemphigus,  but  separated  from  it  bjr 
some  peculiarities.3  Pemphigus  is  not 
under  any  circumstances  to  be  confounded 
with  the  bullous  syphiloderm,  formerly 
called  "pemphigus  syphiliticus."  The  only 
point  in  common  is  the  presence  of  bulla?. 
But  these,  in  the  bullous  syphiloderm,  dry 
up  into  thick  bulky  greenish  crusts,  be- 
neath which  exists  an  excoriation  or 
ulcer,  secreting  a  greenish  yellow  product 
mingled  with  blood.  The  use  of  the  term 
"  syphilitic  pemphigus"  has  led  to  much 
confusion  of  mind  regarding  the  two  dis- 
eases ;  now,  fortunately,  for  the  most 
part,  a  thing  of  the  past.  Herpes  iris, 
and  impetigo  contagiosa,  the  latter  as 
occurring  in  infants,  may  be  mistaken 
for  pemphigus  ;  but  the  former  ma}'  be  dis- 
tinguished by  the  very  imperfect  develop- 


1  A  very  interesting  case  (with  photograph) 
has  been  reported  by  Dr.  S.  Sherwell,  Ar- 
chives of  Dermatology,  Jan.,  1877  ;  also  by 
J.  E.  Graham,  of  Toronto,  Canada  Journ. 
Med.  Sci.,  June,  1879. 

2  See  a  note  in  Duhring,  p.  235,  where  a 
case  of  feigned  pemphigus  is  described,  the 
bull<e  being  produced  by  the  application  of 
nitric  acid. 

3  Dr.  C.  Heitzmann,  Archives  of  Derma- 
tology, Jan.,  1878,  describes  the  relationship 
of  the  two  diseases  at  some  length. 
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ment  of  its  vesicles,  and  by  the  concen- 
tric arrangement  of  the  lesions,  while  the 
blebs  of  impetigo  contagiosa  are  not  well 
developed,  are  surrounded  by  an  inflam- 
matory areola,  and  dry  up  into  somewhat 
thick  crusts  which  often  rub  off,  showing 
an  excoriated  and  secreting  surface.  In 
addition,  the  contagious  character  of  the 
lesions  may  almost  always  be  made  out. 

The  internal  treatment  of  pemphigus 
is  the  most  important.  The  history  of 
the  patient  should  be  carefully  examined 
into,  the  general  health  looked  after,  and 
any  unfavorable  circumstances  obviated 
so  "far  as  possible.  Functional  disorders 
should  be  inquired  into,  and  the  various 
secretions  regulated.  The  most  valuable 
medicine  is  arsenic.  This  should  be  given 
in  gradually  increasing  doses,  beginning 
at  two  to  four  minims,  thrice  daily,  in 
wine  of  iron  or  some  other  excipient,  and 
increasing  until  the  limit  of  tolerance  is 
almost  reached ;  care  should  be  taken, 
however,  not  to  upset  the  stomach.  It 
must  be  remembered  that  arsenic  is  a 
medicine  which  produces  its  effects  only 
slowly,  and  therefore  this  treatment  should 
be  persisted  in,  as  indeed  should  all  treat- 
ment in  so  chronic  a  disease  as  pemphi- 
gus often  is,  without  expecting  a  rapid 
cure  or  even  amelioration  in  the  symp- 
toms. Quinine  is  of  value  in  the  treat- 
ment of  pemphigus,  and  Sherwell  lauds 
linseed  meal  in  ounce  doses  with  milk, 
reporting  two  cases  cured  under  this  treat- 
ment. The  diet  should  be  full  and  sub- 
stantial, and  coddiver  oil  may  be  added 
with  benefit  in  some  cases.  Stimulants, 
as  malt  liquors  and  wine,  may  at  times 
be  recommended.  Rest  and  freedom  from 
toil,  worry,  and  excitement,  should  be 
procured,  and  the  patient  made  as  com- 
fortable as  possible  in  body  and  mind. 
Local  treatment  is  also  of  importance. 
The  blebs  should  be  punctured  and  evacu- 
ated as  soon  as  they  have  formed. 
Soothing  and  astringent  lotions,. and  espe- 
cially dusting-powders,  as  that  composed 
of  equal  parts"  of  powdered  oxide  of  zinc 
and  starch,  may  be  employed.  Baths  con- 
taining bran,  starch  or  gelatine  may  be 
employed  in  some  cases.  Hebra  has  used 
the  continuous  bath,  which  consists  in 
putting  the  patient  in  a  specially  con- 
structed bath-tub  and  keeping  him  im- 
mersed for  weeks  and  months,  only 
emerging  when  absolutely  necessary.  Pa- 
tients eat,  drink,  and  sleep  with  comfort 
in  such  baths  for  long  periods,  and  with- 
out injury  to  health  ;  a  hair  mattress  and 
pillows  are  placed  in  the  tub,  and  the 
water  is  kept  constantly  warm  and  at  an 
even  temperature.  It  is  sometimes  the 
only  means  of  relief.  Occasionally  water 
does  not  agree,  and  in  these  cases  mild  oint- 
ments, as  that  of  oxide  of  zinc  or  diachy- 
lon, may  be  prescribed.     Pemphigus  runs 


an  extremely  uncertain  course.  Relapses 
frequently  occur.  When  the  blebs  are 
numerous,  flaccid,  imperfectly  formed, 
and  inclined  to  rupture,  and  when  they 
are  rapidly  and  frequently  formed,  the 
prognosis  is  unfavorable.  Repeated  febrile 
attacks  also  indicate  an  unfavorable  ten- 
dency. On  the  whole,  then,  we  may  say 
that  the  prognosis  of  pemphigus  must 
be  very  guarded,  as  even  when  beginning 
as  a  slight  attack  an  unfavorable  turn 
may  be  taken  and  the  case  end  fatally. 


Lichen  Ruber. 

Lichen  ruber  is  an  inflammatory  dis- 
ease, characterized  by  pin-head  or  pea- 
sized,  flat  and  angular  or  acuminated, 
smooth  and  shining  or  scaly,  deep-red, 
discrete  or  confluent  papules,  running  a 
chronic  course,  and  attended  by  more  or 
less  itching. 

The  acuminated  form  is  rare.  The 
angular  form,  lichen  ruber  planus,  is  that 
commonly  met  with,  the  papules  varying 
in  size  from  a  pin-head  to  a  split  pea : 
often  they  coalesce  and  form  patches.  The 
shape  of  the  papules  is  peculiar  and  char- 
acteristic ;  they  are  seldom  round,  as  most 
papules,  but  are  instead  quadrangular  or 
polygonal  in  form.  They  rise  abruptly 
from  the  skin  to  the  sixteenth  of  an  inch 
or  less,  are  flattened  on  the  summit,  and 
show  a  minute  umbilication,  with  whitish 
puncta.  To  the  touch  they  are  firm, 
smooth,  and  without  scales,  except  in 
those  cases  where  the  disease  runs  into  a 
papulo-squamous  stage.  They  are  glazed 
and  of  a  peculiar  dusky  crimson  or  even 
violaceous  color.  Usually  discrete,  the 
lesions  are  sometimes  aggregated  so  as 
to  form  sheets  of  raised  and  infiltrated 
lesions. 

The  diffused  form  of  the  disease  is  rarely 
seen  in  this  country.  It  is  made  up  of 
large  patches  of  acuminated  lesions. 
Itching  is  generally  present  in  both  vari- 
eties of  the  disease.  It  is  usually  mode- 
rate, but  may  at  times  be  severe.1  The 
commonest  locality  of  lichen  ruber  planus 
is  on  the  forearms,  especially  upon  the 
flexor  surfaces  of  the  wrists.     It  occurs 


1  A  lecture  by  Dr.  Duhring  on  that  form  of 
lichen  ruber  which  occurs  in  sheets  will  be 
found  in  the  Philadelphia  Medical  Times, 
April  27,  1878.  A  representation  of  the 
usual  form  of  lichen  ruber  planus  will  be 
found  in  Tilbury  Fox's  Atlas  of  Skin  Dis- 
eases, Plate  13,  and  Hebra's  Atlas,  Lieferung 
iii.,  Tafel  2,  gives  a  picture  of  the  diffuse 
form  of  the  affection.  A  good  account  of  the 
acuminated  variety  of  lichen  ruber  is  con- 
tained in  the  report  of  a  case  by  Dr.  White, 
of  Boston,  in  the  Hospital  Gazette  and  Ar- 
chives of  Clinical  Surgery,  November,  1877. 
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also  on  the  palms  and  soles,  and  on  the 
penis.  It  is  apt  to  be  symmetrical,  and 
the  lesions  are  sometimes  arranged  in 
rows.  The  course  of  the  disease  is  slow, 
months  elapsing,  according  to  Duhring, 
without  there  being  any  appreciable 
change  in  the  lesions,  while  the  process 
may  last  for  years.  My  own  experience, 
though  limited,  has  been  much  more 
favorable  as  regards  the  duration  of  the 
disease.  Persistent  dark  brown  or  viola- 
ceous stains  succeed  the  lesions.  The 
severer  forms  are  said  to  run  a  graver 
course,  and  to  sometimes  end  in  maras- 
mus and  death. 

The  cause  of  lichen  ruber  is  generally 
to  be  found  in  exhaustion,  nervous  debil- 
ity and  depression,  overwork  and  im- 
proper diet,  leading  to  an  impoverished 
nutrition. 

Lichen  ruber  may  be  mistaken  for  the 
papular  syphiloderm,  which  it  closely  re- 
sembles, especially  in  the  coppery  or  ham 
color  of  the  lesions.  In  the  plain  variety, 
however,  the  peculiar  shape  and  contour 
of  the  lesions,  with  their  smooth  umbili- 
cated  or  punctate  surface,  will  serve  to 
distinguish  them.  Eczema  papulosum, 
which  often  resembles  lichen  ruber,  dif- 
fers in  that  the  papules  are  roundish, 
somewhat  acuminated,  "bright  red  in 
color,  and  intensely  itchy.  Their  evolu- 
tion also  is  different. 

The  internal  treatment  of  lichen  ruber 
slioulcT  be  chiefly  tonic  and  supporting. 
Arsenic  is  of  high  value,  and  is  in  fact 
almost  a  specific.  The  dose,  .at  first 
small,  should  be  increased  and  persisted 
in.  Iron,  cod-liver  oil,  etc.,  may  be  re- 
quired. Hygienic  measures  and  good 
food  are  important.  Locally,  simple  oint- 
ments, as  vaseline  or  cold  cream,  may  be 
employed  when  itching  is  not  present. 
When  the  eruption  itches,  alkaline  baths, 
carbolic-acid  washes  or  ointment,dilute  hy- 
drocyanic acid  with  water,  diluted  liquor 
picis  alkalinus,  or  tar  ointment.  The 
following  formula  is  a  good  one  when  a 
mild  preparation  of  tar  is  required.  It 
has  the  advantage  of  being  rather  more 
agreeable  than  most  tar  ointments  : — 

R..  Olei  rusci  crudi  (vel.  ol.  betulae),  3J« 
Ung.  aquae  rosge,  §j. 
01.  rosse,  n^xx.     M. 

In  addition  to  these,  the  more  stimu- 
lating and  stronger  anti-pruritic  remedies, 
mentioned  under  the  head  of  eczema,  may 
be  employed  with  the  hope  of  reducing 
the  pruritus  and  bringing  about  absorp- 
tion of  the  lesions. 

The  prognosis  of  lichen  ruber  will  de- 
pend upon  the  extent  of  the  eruption,  its 
duration,  and  the  patient's  general  con- 
dition. Localized  eruptions  on  the  wrists 
and  forearms,  occurring  in  persons  of 
average  health,  do  not  in  my  opinion  re- 


quire a  very  lengthened  course  of  treat- 
ment. When,  however,  the  eruption  is 
extensive  and  severe,  the  prognosis  is 
less  favorable. 


Acne. 

Acne  is  an  inflammatory,  usually 
chronic,  disease  of  the  sebaceous  glands, 
characterized  by  the  formation  of  papules, 
tubercles,  or  pustules,  or  a  combination 
of  these  lesions,  occurring  for  the  most 
part  about  the  face.  It  may  appear  alone 
or  in  connection  with  other  affections  of 
the  sebaceous  glands,  as  comedo  and  se- 
borrhea. The  lesions  are  of  various 
sizes,  from  a  pin's  head  to  a  large  split 
pea,  and  are  commonly  seen  in  both  the 
papular  and  pustular,  or  the  tubercular 
and  pustular  fonns,  combined.  We  may 
see  the  beginning  of  inflammation  in  a 
hair  follicle,  the  pustule  in  its  formative 
stage,  and  the  fully-developed  pustule 
appearing  in  the  same  individual  simul- 
taneously. The  lesions  are  acutely  in- 
flammatory, but  are  not  often  accompa- 
nied by  burning,  itching,  or  in  fact  by 
any  subjective  symptoms,  excepting  oc- 
casionally a  feeling  of  soreness  when 
touched.  Their  color  may  vary  from 
bright  red  to  dusky  or  violaceous,  with 
usually  a  pustular  centre.  The  number 
of  lesions  varies  greatly  in  different  cases. 
There  may  be  only  one  or  two,  or  they 
may  be  very  numerous.  The  inflamma- 
tion may  be  superficial,  or  it  maybe  deep, 
and  even  occasionally  leading  to  the  for- 
mation of  abscesses.  The  individual 
lesions  may  run  an  acute  course,  passing 
through  their  various  stages  in  a  few  days, 
or  they  may  be  very  slow  in  their  devel- 
opment and  evolution  ;  but  the  disease  as 
a  whole  almost  invariably  runs  a  chronic 
course,  the  process  frequently  lasting  for 
years.  If  there  has  been  much  suppura- 
tion, more  or  less  unsightly  scars  may 
remain. 

The  chief  seat  of  acne  is  upon  the  face, 
neck,  shoulders,  and  chest,  although  it 
may  occur  upon  any  part  of  the  surface 
excepting  the  palms  and  soles.  The 
severity  of  the  disease  varies  very  greatly. 
In  some  instances  it  may  be  represented 
by  one  or  two  lesions  only,  while  in  others 
the  face,  neck,  shoulders,  and  chest  may 
be  covered  with  unsightly  papules,  pus- 
tules, suppuratingtubercles,  and  abscesses. 
Acne  is  one  of  the  commonest  diseases  of 
the  skin.  It  occurs  in  the  young  of  both 
sexes,  appearing  usually  about  the  age  of 
puberty.  It  does  not  occur  in  children, 
and  only  rarely  makes  its  appearance  for 
the  first  time  in  mature  years. 

Several  varieties  of  acne  may  be  men- 
tioned, which  are  named  from  the  anatomi- 
cal lesions  displayed.  Papular  acne  is  most 
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common  upon  the  forehead.  It  consists 
in  pin-head  to  small  pea-sized  papules, 
flat  or  more  or  less  acuminated,  lightish 
in  color,  situated  about  the  sebaceous 
follicles,  and  often  showing  a  minute 
black  point  which  indicates  the  mouth  of 
the  sebaceous  duct.  This  variety  of  acne, 
sometimes  known  as  acne  punctata.,  is  often 
accompanied  by  comedones.  The  lesions, 
though  commonly  most  plentiful  over  the 
forehead,  are  also  frequently  met  with  on 
the  face  and  elsewhere.  There  are  usu- 
ally a  few  pustular  lesions  scattered  here 
and  there  among  the  papules.  The  latter 
are  not  inflammatory,  and  papular  acne 
is  the  least  developed  form  of  the  disease. 

Pustular  acne  is  the  typical  form  of  the 
disease,  though  even  where  this  is  the 
prevalent  character  of  the  lesions  in  any 
given  case,  there  may  occur  many  which 
show  intermediate  stages  of  development. 
The  pustules  are  pin-head  to  large  pea- 
sized,  rounded  or  acuminated,  seated  on 
a  more  or  less  infiltrated  base  of  super- 
ficial or  deep  inflammatory  product. 
Suppuration  may  be  slight  or  abundant. 
When  the  base  is  deeply  infiltrated  the 
affection  is  known  as  acne  indurata. 
Among  the  results  of  pustular  acne  may 
be  mentioned  pitting  or  atrophic  cicatri- 
zation, which  is  of  a  permanent  character, 
and  keloid,  which  is  a  temporary  hyper- 
trophy, sometimes  lasting  however  seve- 
ral months  after  the  disappearance  of  all 
inflammatory  action  in  the  lesion. 

Artificial  acne  is  sometimes  observed  as 
the  result  of  the  external  employment  of 
tar  and  other  substances.  The  so-called 
bromine  and  iodine  acne  will  be  found 
treated  of  under  the  head  of  medicinal 
eruptions. 

The  causes  giving  rise  to  acne  are 
numerous  and  varied  in  their  nature.  In 
its  commoner  forms  it  appears  to  be  de- 
pendent to  some  extent  on  the  character 
of  the  skin.  Persons  with  thick  oily  skins 
are  more  apt  to  suffer  from  acne  than 
those  whose  skin  is  thin  and  dry.  It 
occurs  much,  more  frequently  in  persons 
of  light  complexion.  The  most  frequent 
cause  of  acne  is  puberty.  The  affection 
shows  itself  for  the  first  time  in  the  vast 
majority  of  cases  at  this  period,  and  is  apt 
to  continue  until  the  system  has  assumed 
the  equilibrium  of  adult  life.  It  is  at  this 
period  that  the  sebaceous  system  takes  on 
a  new  activity,  the  hairs  begin  to  develop, 
and  there  is  a  sort  of  normal  hypersemia 
about  the  follicles,  which  may  easily  de- 
termine an  abnormal  condition  resulting 
in  the  development  of  sebaceous  dis- 
orders. 

Other  causes,  which  may  either  alone  or 
combined  give  occasion  to  the  occurrence 
of  acne,  are  scrofula  and  cachexia  or  gen- 
eral debility.  Anaemia  and  chlorosis  may 
also  be  mentioned  in  close  connection  with 
vol.  in.— 48 


these  other  causes  as  favoring  the  develop- 
ment of  acne. 

Of  great  importance  in  the  causation  of 
acne,  and  especially  in  favoring  its  con- 
tinuance, is  habitual  derangement  of  the 
alimentary  canal.  Dyspepsia  and  consti- 
pation will  be  found  present  in  the 
majority  of  cases,  and  often  in  such  inti- 
mate relation  to  the  disease  that  a  fresh 
crop  of  lesions  shall  follow  every  attack  of 
indigestion  or  of  costiveness. 

Uterine  disorders,  especially  of  a  func- 
tional character,  are  often  the  direct  cause 
of  acne  ;  but  at  other  times  the  cause  of 
the  affection  seems  beyond  finding  out, 
the  patient  remaining  in  an  apparently 
perfect  condition  of  general  health. 

The  diagnosis  of  well  developed  acne 
presents  no  difficulties.  We  often  meet 
with  cases,  however,  where  only  a  few 
imperfectly  developed  lesions  are  present, 
and  where  the  affection  may  easily  be 
mistaken  for  others  of  a  widely  different 
character.  The  age  of  the  patient,  the 
seat  of  the  lesions,  their  chronic  charac- 
ter, and  their  infiammatory  nature  must 
be  taken  into  account.  The  acneiform 
eruption  caused  by  tar  may  be  recognized 
usually  by  the  smell  of  that  substance, 
and  its  presence  in  the  follicles  giving  the 
appearance  of  numerous  black  points.  In 
the  eruption  caused  by  bromine  and 
iodine  the  lesions  are  apt  to  be  larger,  of 
a  brighter  and  more  acutely  inflammatory 
nature  and,  where  well-developed,  the 
lesions  tend  to  coalesce  and  to  form  ele- 
vated inflammatory  areas  covered  with 
characteristic  sebaceous  crusts.  Acne 
often  closely  resembles  the  papular  and 
pustular  syphilodermata,  and  great  care 
must  often  be  taken  to  avoid  mistakes  in 
diagnosis.  The  history,  the  absence  of 
syphilitic  lesions  on  other  parts  of  the 
body  than  those  commonly  affected  by 
the  eruption  of  acne,  the  uniform  distri- 
bution of  the  lesions,  those  of  syphilis 
tending  to  group,  all  serve  to  denote  the 
presence  of  acne.  When  syphilis  occurs 
on  the  forehead,  or  in  one  or  two  lesions 
on  the  nose  alone,  as  I  have  sometimes  seen 
it,  without  any  history  whatever,  it  is  ex- 
tremely apt  to  be  taken  for  acne,  and 
great  caution  must  be  exercised  in  coming 
to  a  decision  as  to  the  nature  of  the 
affection  in  a  case  seen  for  the  first  time. 
Severe  cases  of  acne  are  sometimes  taken 
for  variola,  but  this  can  hardly  occur  if  a 
careful  examination  is  made  into  the 
general  symptoms  and  history  of  the 
eruption. 

The  treatment  of  acne  is  of  two  sorts, 
constitutional  and  local.  In  order  to 
treat  a  case  of  acne  with  any  hope  of  suc- 
cess, we  must  first  ascertain  the  causes 
which  have  operated  in  bringing  it  about. 
The  foundation  of  the  successful  treat- 
ment of  acne  lies  in  the  knowledge  of  its 
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etiology.  The  patient  should  be  care- 
fully examined  regarding  every  organ  and 
every  function.  "The  habits  of  life,  the 
surroundings,  the  occupation  of  the  pa- 
tient, should  all  be  known  to  the  physi- 
cian, who  should  also  study  the  case  well 
to  discover,  if  possible,  what  is  the  exact 
cause  or  group  of  causes  of  which  the 
acne-eruption  is  the  expression  and  the 
result.  Without  this,  little  can  be  hoped 
for,  and  acne  is  one  of  the  minor  opprobria 
of  medicine,  chiefly  because  the  physician 
cannot  or  will  not  take  the  trouble  to 
enter  into  the  patient's  case  with  the  per- 
severing thoroughness  which  is  indispen- 
sable. It  should  he  the  aim  of  the  physi- 
cian to  prevent  the  appearance  of  the 
lesions.  External  treatment  will  rarely 
accomplish  this,  and  internal  measures 
must  therefore  be  employed  in  almost 
every  case.  From  what  has  been  said 
under  the  head  of  etiology  it  will  be  per- 
ceived that  in  general  the  patient's  health 
must  be  looked  after.  If  anaemic,  tonics 
are  required,  among  which  iron  a-Q/J  ar- 
senic are  prominent  ;  if  the  uterine  func- 
tions are  not  regularly  performed,  these 
must  be  regulated  ;  if  dyspepsia  exists, 
this  must  be  combated  by  diet,  regimen, 
and  the  remedies  appropriate  to  the  con- 
dition. Constipation  is  a  frequent  con- 
comitant with  acne,  and  its  removal  is 
necessary  to  a  cure.  Acidity  of  the  stom- 
ach, flatulence,  a  coated  tongue,  are  ordi- 
nary symptoms,  and  these,  together  with 
irregular  and  perverted  appetite,  are  con- 
stantly met  with  in  the  affection  under 
consideration.  If  constipation  exist,  sa- 
line or  vegetable  laxatives  should  be 
prescribed  in  sufficient  quantity  to  open 
the  bowels  once  or  twice  in  the  day.  An 
occasional  mercurial,  as  blue  pill,  or  a 
compound  cathartic  pill,  may  be  prescribed 
in  some  cases.  The  admirable  mixture  of 
Mr.  Startin.  known  as  "  mistura  ferri 
acida,"  the  formula  for  which  has  already 
been  given  ip.  727),  is  one  of  the  most 
valuable  tonic  aperients  which  can  be 
given  for  acne  accompanied  by  constipa- 
tion. It  may  be  taken  once  a  day  before 
breakfast,  or  before  supper  as  well  in 
some  cases.  The  natural  mineral  waters 
are  used  with  good  success  in  acne.  The 
Hathorn  and  Geyser  Springs  of  Saratoga, 
the  German  Friedrichshall,  Hunyadi 
Janos,  and  Ofner  Rakoczy  waters,  all 
cathartic,  are  of  use,  the  dose  of  course 
varying  with  the  amount  of  constipation 
present. 

There  are  many  cases  of  acne,  however, 
which  depend  upon  some  general  de- 
rangement of  the  system,  the  scrofulous 
taint,  anaemia,  etc.,  and  these  must  be 
treated  quite  differently.  Cod-liver  oil, 
malt-extract,  the  bitter  and  ferruginous 
tonics,  and  alteratives  are  here  called  for. 
The  mineral  acids  are  often  of  value.    A 


good  form  of  iron  is  the  tincture  of  the 
chloride  given  with  phosphoric  acid,  as  in 
the  following : — 

$.     Tinct.  ferri  chlor., 

Acid,  phosphoric,  dil.,  aa.     Tl|xv. 
Syrupi  limonis,  f^ss.     M. 
Take  thrice  daily  after  meals  in  a  wine- 
glass of  water. 

Among  alteratives,  arsenic  stands 
first,  sometimes  appearing  to  act  almost 
as  a  specific  in  anaemic  cases.  It  may 
be  given  at  first  in  two  to  four  minim 
doses,  gradually  increased  until  the  limit 
of  tolerance  is  reached,  and  then  dropped 
a  little  below  this  and  continued  for  a 
considerable  period.  The  following  for- 
mula is  a  favorite  of  mine;  it  combines 
the  arsenic  with  iron  : — 

fy.     Liq.  potassii  arsenit.,  f^ij. 
Vini  ferri,  fjiv.     M. 

Sig.     Teaspoonful  after  meals. 

Fowler's  solution  should  never  be  given 
alone,  to  be  taken  in  drops.  This  is  a  use- 
less and  not  altogether  safe  method  of 
administration.  If  it  is  desired  to  omit 
the  iron,  the  arsenic  may  be  given  in 
cinnamon-water  or,  as  I  often  give  it,  in 
water  alone.  I  never  give  it  unmixed.  I 
may  say  here,  that  iron  does  not  agree 
with  some  acne  patients.  As  Dr.  J. 
Milner  Fothergill  says,  iron  does  not 
agree  with  "  bilious"  people.  Instead 
of  arsenic,  mercury  may  be  given.  Dr. 
Taylor1  prefers  the  following  formula  : — 
]£.     Hydrarg.  bichloridi,  gr.  j. 

Ammonia?  muriat.,  gr.  vi. 

Tinct.  cinchona?  co.,  f§iij. 

Aqua?,  f§j.     M. 

Sig.  One  teaspoonful  in  a  wineglass  of 
water  three  times  a  day  an  hour  after  meals. 

The  dose  here  is  the  thirty-second  of  a 
grain,  which  may  be  increased  every  ten 
days  until  in  general  one-quarter  of  a 
grain  is  reached.  The  effect  of  this  treat- 
ment begins  in  about  two  or  three  weeks. 
Of  course  it  is  not  to  be  understood  that 
syphilis  is  suspected  in  the  cases  in  which 
mercury  is  recommended.  It  is  simply 
as  a  tonic  alterative.  In  cases  where  it 
may  be  desired  to  combine  mercury  and 
arsenic,  Dr.  Taylor  recommends  Dr.  Va- 
langin's  solution  (liquor  arsenici  chloridi) 
in  the  same  dose  as  Fowler's  solution.2 

Dr.  Duhring  speaks  well  of  sulphide  of 
calcium,  as  recommended  by  Dr.  Einger, 
in  the  dose  of  one-tenth  to  one-half  of  a 
grain  four  times  a  day.     I  have  not  had 

1  Loc  citat,  p.  9. 

2  Dr.  Valangin's  solution  is  made  by  dis- 
solving half  a  drachm  of  arsenious  acid  in  a 
fluidrachm  and  a  half  of  hydrochloric  acid, 
mixed  with  a  fluidounce  of  distilled  water, 
by  the  aid  of  heat.  Distilled  water  is  then 
added  until  the  solution  amounts  to  exactly 
one  pint  (imp.  measure). 
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much  experience  with  this.  It  is  most 
likely  to  be  useful  where  the  pustular  le- 
sions predominate.  The  sulphur  mineral 
waters,  as  those  of  Richfield,  Sharon, 
Avon,  and  the  White  Sulphur  of  Virginia, 
have  a  reputation  for  beneficial  influence 
in  acne  ;  but  I  am  inclined  to  believe  that 
there  is  nothing  specific  in  the  effects  of 
the  waters  themselves ;  and  whatever 
good  may  be  effected  is  gained  by  the 
pure  air  and  general  tonic  effect  of  the 
surroundings.  The  influence  of  sulphur 
waters  is  generally  upon  the  liver  and  in- 
testines, and  thus,  indeed,  they  may  be 
of  indirect  benefit  in  acne.  Hygiene,  in 
the  shape  of  fresh  air,  exercise,  cold  bath- 
ing, and  a  sojourn  in  the  country  or  by 
the  sea-shore,  will  now  and  then  effect 
what  medicines  may  fail  to  do.  It  should 
he  added  that  the  sea-shore  life  occasion- 
ally is  found  to  disagree  violently  with 
acne  patients,  bringing  out  the  eruption 
in  great  abundance.  Inquiry  should  be 
made  before  sending  patients  to  the  sea- 
shore, and  they  should  be  directed  to 
change  at  once  if  the  climate  should  prove 
unsuitable. 

The  local  treatment  of  acne  is  impor- 
tant, and  especially  regarding  the  choice 
of  remedies.  There  is  perhaps  no  skin 
disease  in  which  so  many  Local  applica- 
tions diave  been  at  one  time  or  another 
recommended.  Used  with  discretion,  a 
few  will  suffice,  but  the  great  number  of 
formula?  extant  serve  only  to  confuse  the 
practitioner  in  search  of  an  appropriate 
topical  application.  The  external  treat- 
ment of  acne  may  be  soothing  or  stimu- 
lating. In  rare  cases  there  is  much  heat, 
redness,  and  acute  inflammation  present ; 
and  here  mild  washes  and  bland  ointments 
will  answer,  such  as  those  given  under  the 
treatment  of  eczema  of  the  face.  In  most 
cases,  however,  stimulating  applications 
are  called  for.  Where  the  skin  is  rather 
coarse  and  sluggish,  the  face  may  be 
rubbed  and  washed  every  night  with  sapo 
viridis  and  hot  water  by  means  -of  a  bit  of 
flannel.  The  spiritus  saponis  kalinus 
(see  p.  716)  may  likewise  be  of  use.  These 
are  strong  stimulant  preparations  ;  their 
chief  use  is  to  cause  absorption  when  the 
lesions  are  sluggish  and  indurated  ;  and 
they  should  be  washed  carefully  oft'  after 
use,  and  the  part  covered  with  powdered 
starch  or  a  small  quantity  of  cold  cream 
or  some  other  bland  ointment.  If  they 
make  the  skin  harsh,  their  use  should  be 
suspended  or  stopped.  When  the  seba- 
ceous gland-ducts  are  unhealthy  and 
plugged  up,  and  when  comedones 
abound,  the  soapy  applications,  especi- 
ally if  combined  with  copious  bathing 
with  hot  water,  loosen  and  aid  in  pressing 
out  the  plugs  of  inspissated  sebum,  and 
in  restoring  the  glands  to  a  more  healthy 
condition.     The  watch-key  may  also  aid 


]  here  in  pressing  out  the  comedones  pre- 
sent (see  under  comedo,  p.  717).  Sulphur 
and  its  preparations  are  among  the  most 
valuable  remedies  in  our  possession  for 
the  treatment  of  acne  in  most  of  its  forms. 
The  following  formula;  are  given  by  Duh- 
ring,  as  among  the  most  eligible  oint- 
ments :— 

R.  Sulplmris  prsecipitat. ,  3j« 
Glycerinae,  i'3«s. 
Adipis  benzoat.,  ^j. 
01.  rosae,  gtt.  iij.    M. 

To  this  I  may  add  another : — 
fy.  Sulplmris  prsecipitat.,  5j- 
Pulveris  camphorae,  J}j. 
Ung.  aquae  rosae,  gj.     M. 
The  following  wash  is  given  by  Duh- 
ring,  as   having  been   suggested  by  Di\ 
Bulkley  :— 

R.  Sulplmris  loti,  5j- 
iEtheris,  f^vj. 
Alcoholis,  fgiiiss.     M. 
Sig.     Shake  the  bottle  and  apply  as  a  lo- 
tion. 

I  have  myself  also  used  this  wash  in 
a  great  number  of  cases  with  very  great 
satisfaction.  The  following  formula, 
known  as  Kummerfeld's  lotion,  may  be 
given.  I  have  frequently  used  it  with 
success.  It  exercises  a  markedly  astrin- 
gent effect  on  the  skin : — 

R>  Sulphuris  prsecipitat.,  ^iv. 
Pulv.  camphorae,  gr.  xj. 
Pulv.  tragacanthae,  Qj- 
Aquae  calcis, 
Aquae  rosae,  aa  fgiij.    M. 
Sig.     Shake  the  bottle  before  using. 

In  the  papular  variety  of  acne,  the  fol- 
lowing form  is  recommended  byDuhring. 
I  have  used  it  also  in  the  pustular  variety 
with  advantage  : — 

R.  Potassii  sulphuret., 
Zinci  sulphat.,  aa^j. 
Aquae  rosae,  f§iv.     M. 
The  ingredients  are  each  dissolved  in 
one-half  the  water,   forming  clear  solu- 
tions.    They  are  then  mixed,  and  a  white 
precipitate  takes   place,  which  is  to  be 
shaken  up  and  allowed  to  dry  on  the  face. 
Bichloride  of  mercury  in  the  form  of  a 
lotion  may  occasionally  be  used  to  advan- 
tage.    A  convenient  formula  is  the  fol- 
lowing : — 

R.  Hydrarg.  bichlor.  corros.,  gr.  ss. 
Emuls.  amygdalae  amar.,  fijiv. 
Tinct.  benzoini,  fjss.     M. 
Sig.     Apply  at  night. 

The  corrosive  chloride  of  mercury  con- 
stitutes the  basis  of  the  majority  of  the 
"lotions  for  the  toilet1''  and  cosmetics 
sold  in  the  market.1      Other  and  severer 


1  Reference  may  be  made  to  Duhring,  op. 
cit.,  p.  259,  for  further  information  on  this 
subject. 
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remedies  for  acne  have  been  recommend- 
ed by  authors  ;  but  I  have  had  little  ex- 
perience with  them,  and  believe  that  in 
this  country  at  least,  the  severer  measures 
will  usually  prove  too  much  for  the  skin, 
and  will  be  more  apt  to  prove  injurious 
than  beneficial. 

The  prognosis  of  acne  should  always  be 
guarded.  While  by  no  means  the  despe- 
rate and  incurable  malady  which  it  is 
sometimes  said  to  be  by  pessimistic  or  in- 
capable practitioners,  it  yet  often  offers  a 
stubborn  resistance  to  treatment,  and 
shows  a  marked  tendency  to  relapse.  The 
most  extensively  developed  cases,  more- 
over, are  sometimes  more  amenable  to 
treatment  than  those  where  half  a  dozen 
lesions  alone  represent  the  disease,  and 
where  the  patient  enjoys  apparently  good 
health.  The  question  is  in  the  long  run 
one  of  time  only,  as  a  spontaneous  cure 
sooner  or  later  invariably  occurs.  If  neg- 
lected, however,  unsightly  and  disfigur- 
ing scars  supervene  in  severe  cases,  and 
our  efforts  therefore  should  be  unremit- 
ting to  obtain  a  speedy  cure  if  possible. 


Acne  Rosacea. 

Acne  rosacea  is  a  chronic,  hypersemic, 
or  inflammatory  disease  of  the  face,  more 
particularly  the  nose,  characterized  by  red- 
ness, dilatation  audi  enlargement  of  the 
bloodvessels,  hypertrophy,  and  more  or 
less  acne.  The  disease  shows  itself  first 
by  more  or  less  hyperemia  of  the  part 
without  swelling,  and  this  may  be  inter- 
mittent, and  noticeable  only  after  expo- 
sure to  a  close  atmosphere,  or  following 
the  use  of  alcoholic  stimulants  or  a  full 
meal.  The  hyperaemia  is  of  a  passive 
character,  and  when  in  the  nose  is  apt  to 
be  accompanied  by  seborrhcea,  and  the 
organ  is  cold  to  the  touch.  In  the 
course  of  time  the  redness  becomes  more 
marked  and  is  permanent.  On  close  ex- 
amination of  the  affected  part  the  cuta- 
neous vessels  are  seen  to  be  dilated,  en- 
larged and  tortuous.  Sooner  or  later, 
acne  papules  and  pustules  are  apt  to  show 
themselves,  as  a  rule,  however,  few  in 
number.  The  affection  may  occur  in  all 
degrees,  from  a  vei-y  slight ,  hardly  per- 
ceptible blush,  to  a  marked  deformity. 
The  face  and  nose  are  the  parts  usually 
attacked.  The  course  of  the  disease  is 
chronic,  taking  years  for  its  full  develop- 
ment. It  begins  at  first  as  a  simple  dila- 
tation of  the  vessels,  and  in  many  cases 
does  not  go  beyond  this  stage,  but  in 
other  cases  hypertrophy  supervenes,  the 
tissues  and  glands  of  the  skin  become 
enlarged,  and  the  parts  seriously  altered. 
The  nose,  in  particular,  may  assume  an 
hypertrophied,  knobby,  irregular  aspect, 
and  may  grow  to  be  enormously  large,  so 


]  that  the  Germans  have  called  such  noses 
l>fund-nase,  "  pound-noses."1 

The  causes  of  acne  rosacea  are  varied. 
It  occurs  in  both  men  and  women,  but  in 
the  latter  does  not  tend  often  to  go  be- 
yond the  first  stages.  In  women,  also, 
the  disease  is  more  prone  to  occur  at  two 
periods  of  life,  at  early  womanhood  and 
at  the  climacteric  period.  When  occur- 
ring in  young  women,  seborrhcea  is  apt 
to  be  present,  and  the  disease  appears  to 
be  due,  in  some  measure  certainly,  to  dys- 
pepsia, anaemia,  chlorosis,  and  menstrual 
difficulties.  It  usually  goes  away,  but 
may  return  in  later  life.  When  it  occurs 
later  in  life  it  is  apt  to  be  more  severe. 
In  men  the  disease  may  occur  at  any 
period.  In  early  life  it  is  generally  due 
to  anaemia  and  debility,  nervous  prostra- 
tion, and  dyspepsia.  In  later  life  the  use 
of  spirituous  liquors  is  often  the  cause, 
and  perhaps  nearly  as  often,  dyspepsia, 
in  some  one  of  its  forms.  Brandy, 
whiskey,  and  wines,  taken  habitually  and 
in  quantity,  give  rise  to  this  condition  in 
various  regions  of  the  face. 

The  treatment  of  acne  rosacea  depends 
upon  the  stage  of  the  disease  and  upon 
its  cause  in  the  given  case.  Constitutional 
and  local  remedies  are  both  used.  The 
causes  giving  rise  to  the  affection  should 
be  diligently  sought  for,  and  obviated 
when  possible.  Uterine  and  menstrual 
derangements  are  to  be  looked  after,  the 
stomach  and  bowels  to  be  kept  in  good 
order,  and  all  hygienic  measures  used  to 
improve  the  general  health.  Alcoholic  or 
malt  liquors  are  to  be  totally  eschewed. 
Tea  and  coffee  should  be  drunk  in  moder- 
ation, and  not  strong.  The  food  should 
be  of  the  plainest  character.  The  gen- 
eral medical  treatment  is  that  of  acne. 
Local  treatment  however  is  of  the  most 
value.  Sulphur  lotions,  as  in  acne,  may 
be  used  in  the  early  stages,  the  following 
formula  being  a  useful  one  : — 

R.  Snlphuris  prsecipitat.,  ,"j-iij. 
Ung.  aquse  rosa?,  §j.     M. 

Sometimes   sulphur  lotions    are    more 
useful.     The  following  will  be  found  an 
efficient  combination.     It  appears  to  ex- 
ercise a  decidedly  astringent  effect : — 
]$.  Snlphuris  prsecipitat.,  3j. 
Pulv.  caraphorse,  gr.  v. 
Pulv.  trajjaeanthse,  gr.  x. 
Aqua?  calcis, 
Aquse  rosa3,  a  a  §j.     M. 

Corrosive  sublimate  ma}'  be  used  in 
the  first  stage  with  happy  results,  in  the 

1  A  remarkable  case  is  figured  in  Drs. 
Maury  and  Duhring's  Photographic  Review 
of  Medicine  and  Surgery,  vol.  ii.,  1871-2. 
Another  is  in  Hebra's  Atlas.  A  good  picture 
of  the  ordinary  appearances  presented  in  acne 
rosacea  is  that  presented  in  Plate  E,  of  Duh- 
ringr's  Atlas. 
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strength  of  one-fourth  grain  to  two  grains 
to  the  ounce  of  alcohol,  or  in  ointment. 
Neumann  and  Hebra  recommend  mercu- 
rial plaster,  spread  upon  cloths.  Stronger 
applications  are  required  in  the  second 
stage.  The  dilated  capillaries  may  be  in- 
cised with  a  sharp  knife,  in  the  hope  that 
adhesive  inflammation  may  result  with 
the  effect  of  closing  the  calibre  of  the  ves- 
sels. Cold-water  compresses  are  to  be 
applied  subsequently  to  control  the  bleed- 
ing, and  a  small  number  of  vessels  may 
be^thus  operated  upon  every  day  or  two 
until  the  "ground  has  been  entirely  gone 
over.  Duhring  has  used  with  success  ten- 
to  twenty-grain  solutions  of  caustic  po- 
tassa,  painted  over  the  affected  part  once 
or  twice  weekly,  and  followed  by  an  emol- 
lient poultice.  In  cases  where  there  is 
but  little  thickening,  carbolic  acid,  dis- 
solved in  three  to  four  parts  of  alcohol, 
may  be  painted  on  the  part  every  second 
day,  as  suggested  by  Neumann.  Harda- 
way,  of  St.  Louis,1  recommends  electro- 
lysis. He  uses  a  number  thirteen  cam- 
bric needle  inserted  into  any  convenient 
handle,  and  connected  with  the  negative 
pole  of  a  galvanic  battery.  A  sponge- 
electrode  is  then  connected  with  the  posi- 
tive pole.  The  needle  is  inserted  suffi- 
ciently deep  to  enter  the  dilated  vessel  ; 
so  soon  as  this  has  been  accomplished, 
the  patient  completes  the  circuit  by  tak- 
ing the  sponge-electrode  in  his  hand.  So 
soon  as  the  electrolytic  action  has  been 
properly  developed,  "the  patient  releases 
the  sponge-electrode,  after  which  the  ope- 
rator withdraws  the  needle.  Six  to  eight 
elements  will  generally  suffice.  If  the 
vessel  to  be  operated  upon  is  a  long  one, 
several  punctures  must  be  made  at  suit- 
able intervals  of  space.  The  needle  may 
be  inserted  perpendicularly  or  parallel  to 
the  course  of  the  vessel.  Faradization 
has  been  recommended  by  Cheadle,  of 
London.2  In  the  later  and  severer  stages 
ablation  with  the  knife  is  the  only 
remedy. 

The  prognosis  in  the  early  stages  is 
favorable.  When  the  disease  has  become 
thoroughly  established,  only  thorough  and 
long-continued  treatment  will  avail.  Be- 
yond a  certain  point  treatment  is  only 
palliative;  it  may  prevent  further  pro- 
gress, but  this  is  much,  and  patients 
should  be  encouraged  to  persevere. 


Sycosis  Non-parasitica. 

Sycosis  non-parasitica  is  a  chronic  in- 
flammatory, non-contagious   disease    in- 

1  Transactions  of  the  American  Dermato- 
logical  Association  ;  Archives  of  Dermatology, 
Oct.,  1879. 

2  The  Practitioner,  July,  1874. 


volving  the  hair-follicles,  characterized 
by  pustules,  papules,  and  tubercles  perfo- 
rated by  hairs,  accompanied  with  burning 
sensations.  The  disease  is  confined  to 
the  region  of  the  beard  and  hair  generally 
about  the  face.  It  begins  by  the  forma- 
tion of  several  or  numerous  papules  or 
pustules  surrounding  the  hairs.  New 
lesions  are  generally  added  to  these,  and 
the  eruption  comes  out  in  crops  until  it 
reaches  its  height.  The  pustules  show 
no  disposition  to  rupture  ;  they  remain 
discrete  throughout  their  course,  though 
sometimes  so  numerous  as  to  be  crowded 
together.  They  are  accompanied  by 
marked  redness  of  the  surrounding  skin, 
sometimes  by  swelling  ;  by  sensations  of  a 
burning  character,and  at  times  by  pain.  If 
not  attended  to,  crusts  form  and  mat  the 
beard  together.  Imperfectly -developed 
lesions  are  commonly  associated  with  the 
fully-developed  pustules.  The  disease 
may  involve  the  whole  face.1  Unless 
suppuration  is  more  than  usually  profuse, 
the  hairs  are  extracted  with  difficulty 
and  pain.  The  causes  of  the  disease  are 
not  known.  Shaving  appears  to  be  un- 
connected with  its  etiology,  since  it  occurs 
equally  among  those  who  shave  and  those 
who  do  not.  It  is  not  contagious.  The 
disease  is  essentially  an  inflammation  of 
the  hair-follicles.  In  the  earlier  stages  the 
hairs  are  firmly  seated  in  their  follicles, 
but  later,  after  free  suppuration  has  been 
established,  they  are  usually  loose  and 
may  easily  be  extracted.  If  much  suppu- 
ration occurs,  the  papilla  of  the  hair  may 
be  destroyed,  and  permanent  baldness 
may  ensue.2 

Non-parasitic  sycosis  is  most  likely  to 
be  mistaken  for  tinea  sycosis.  In  both 
cases  the  hair-follicles  are  attacked,  but 
in  the  parasitic  disease  the  lesions  are 
simply  large  rounded  red  lumps,  or  vari- 
ously-sized nodules,  with  few  or  no  pus- 
tules. The  hairs,  however,  in  spite  of 
the  fact  that  there  is  no  suppuration 
about  their  root,  come  away  easily  and 
sometimes  drop  out  spontaneously.  The 
presence  of  the  parasite  when  looked  for 
in  the  nits  of  the  diseased  hairs  under  the 
microscope,  will  aid  greatly  in  the  diag- 
nosis (see  under  the  diagnosis  of  tinea 
sycosis).  From  eczema  of  the  beard  syco- 
sis non-parasitica  is  distinguished  by  the 
absence  of  oozing  or  itching,  and  also  by 
the  fact  that  eczema  rarely  attacks  the 

1  See  a  typical  instance  in  Duhring's  Atlas, 
Plate  H.  I  also  had  this  patient  under  ob- 
servation several  years. 

2  For  a  very  complete  account  of  the  patho- 
logy of  the  affection,  see  Dr.  A.  R.  Robinson's 
paper  entitled  Sycosis  :  Prize  Essay  for  ]  877 
of  the  Bellevue  Hospital  Medical  College 
Alumni  Association  ;  New  York  Medical  Jour- 
nal, August  and  September,  1877. 
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beard  without  showing  itself  elsewhere. 
In  sycosis,  also,  each  pustule  is  penetrated 
by  a  hair.  Sometimes  the  acuminated 
pustular  syphiloderm  occurs  in  the  beard, 
looking  very  much  like  non-parasitic  sy- 
cosis, but  lesions  may  always  be  found 
elsewhere  which  are  characteristic. 

External  treatment  is  that  most  gener- 
ally useful  in  sycosis  non-parasitica.  If 
any  defect  in  the  patient's  health  seems 
to  call  for  internal  measures,  these  are  of 
course  to  be  employed ;  but  with  the  ex- 
ception of  Donovan's  solution,  which  Til- 
bury Fox  recommends  when  there  is 
much  induration,  no  specific  internal 
medication  is  to  be  advised.  Exposure 
to  irritating  influences  is  to  be  avoided, 
and  clipping  or  shaving  is  to  be  practised. 
The  latter  is  in  my  opinion  much  to  be 
preferred.  Although  painful  at  first,  I 
regard  it  as  the  sine  qua  non  of  successful 
treatment,  and  usually  insist  upon  it  in 
spite  of  the  patient's  protestations.  In 
this,  as  in  some  other  matters,  ce  nh'st  que 
le  premier  pas  quicoxde;  and  after  shaving 
a  few  times  the  patient  is  brought  to  see 
the  reasonableness  of  the  procedure  by 
the  comfort  which  it  brings.  Shaving 
should  be  performed  every  second  or 
third  day,  depending  upon  the  rapidity 
with  which  the  beard  grows.  When 
shaving  is  to  be  performed  for  the  first 
time,  the  hairs  should  first  be  clipped 
close,  and  then  a  poultice  should  be 
applied  to  soften  the  crusts.  Where  there 
is  much  inflammation,  this  poultice  may 
be  made  of  bread-crumbs  and  dilute  lead- 
water,  and  applied  cold.  This  is  very 
soothing.  After  such  careful  preparation, 
shaving  is  a  much  less  painful  operation 
than  it  would  otherwise  have  been. 
When  the  disease  is  acute  and  there  is 
swelling,  it  is  to  be  treated  as  pustular 
eczema,. by  means  of  soothing  lotions  and 
ointments.  If  highly  inflammatory,  black 
wash  may  be  applied  several  times  through 
the  day,  followed  by  oxide  of  zinc  oint- 
ment, with  the  addition  of  a  drachm  of 
alcohol  or  half  a  drachm  of  camphor  to 
the  ounce,  spread  upon  cloths,  and  bound 
firmly  to  the  part.  The  following 
formula  is  highly  recommended  by 
Bulkley  :— 

P^.  Liq.  plurabi  sub-acetat.  dil.,  3'j« 

Pulv.  calamini  praep., 

Pulv.  zinci  oxidi,  aa  5j» 

Glycerinae,  5Vi  • 

.Aquae  rosae,  f§viiss.     M. 

The  following  ointment  may  likewise 
.  prove  of  service  when  the  inflammation 
is  not  so  acute  and  severe  : — 

fy.  Hydrarg.  chlor.  mitis,  gr.  xv-xxx.     . 
Ung.  aquae  rosaB, 
Ung.  zinci  oxid.,  aa  %].     M. 

On  each   occasion    immediately  after 


shaving  some  soothing  application  should 
at  once  be  made.  The  following  oint- 
ment is  useful  here  : — 

1$.  Pulv.  calaminis  praec,  gss. 
Pulv.  zinci  oxidi,  5a  5SS- 
Ung.  aquae  rosae,  §j.     M. 

Where  the  affection  is  of  longstanding, 
and  where  there  is  much  infiltration,  soft 
soap  followed  by  unguentum  diachyli 
may  be  employed.  The  pustules  are  to 
be  opened  and  the  surface  well  rubbed  with 
the  soft  soap,  which  is  afterwards  com- 
pletely washed  off  with  pure  water,  after 
which  strips  of  muslin  thickly  spread  with 
diachylon  are  applied,  and  bound  on  by  a 
bandage.  When  this  treatment  is  em- 
ployed" the  patient  should  shave  daily,  and 
the  applications  should  be  made  twice  a 
day.  When,  as  in  the  majority  of  cases, 
the  affection  is  not  extensive,  and  when 
the  inflammation  is  not  acute,  a  more 
stimulating  plan  of  treatment  is  called 
for  ;  sulphur  ointment,  half  a  drachm  to  a 
drachm  to  the  ounce,  or  ammoniated 
mercury,  fifteen  to  thirty  grains  to  the 
ounce,  is  often  useful.  Ointment  of  ni- 
trate of  mercury,  one  to  two  parts,  to  eight 
of  cold  cream,  or  oxide  of  mercury,  five  to 
fifteen  grains  to  the  ounce  of  ointment, 
may  likewise  be  employed.  A  lotion  of 
bichloride  of  mercury  may  be  employed, 
containing  a  quarter  of  a  grain  to  a  grain 
to  the  ounce  of  water  or  alcohol. 

Sulphur  lotions,  as  in  acne,  are  some- 
times employed  with  benefit.  A  favorite 
formula  of  mine  is  that  wash  of  sulphur, 
camphor,  and  tragacanth  given  under  the 
head  of  acne. 

Some  dermatologists  recommend  depi- 
lation  ;  the  hairs,  over  a  small  area,  being 
extracted  daily  by  means  of  depilating 
forceps,  and  some  soothing  ointment  after- 
wards 'applied.  The  parts  should  be 
fomented  with  a  hot  poultice  before  the 
operation  is  undertaken.  For  my  part,  I 
think  this  procedure  should  only  be  carried 
out  where  the  hairs  have  been  loosened 
by  suppuration.  I  would  in  no  case  re- 
commend the  painful,  and,  as  I  think,  in 
most  cases  useless,  practice  of  extracting 
those  hairs  which  are  firmly  seated  in 
their  follicles.  Few  patients  indeed  will 
stand  the  ordeal  long.  Shaving,  however, 
should  be  practised  during  the  whole 
course  of  the  treatment,  and  should  in- 
deed be  continued  for  some  months  after  a 
cure  has  been  effected,  in  order  to  avoid 
the  risk  of  a  relapse. 

The  prognosis  in  sycosis  non-parasitica 
should  be  guarded,  for  while  some  cases 
yield  readily  to  treatment,  others,  par- 
ticularly extensive  cases,  last  for  months 
and  even  years  in  spite  of  the  most  assidu- 
ous attention.  Relapses  are  not  uncom- 
mon. 
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Impetigo.1 

Impetigo  is  an  acute  inflammatory  dis- 
ease, characterized  by  one  or  more  pea  or 
finger-nail  sized,  discrete,  rounded,  and 
elevated,  firm  pustules,  unattended,  as  a 
rule,  by  itching.  The  eruption  is  occa- 
sionally, but  not  often,  attended  by  slight 
constitutional  symptoms,  as  loss  of  appe- 
tite, constipation,  and  malaise.  The  pus- 
tules come  out  one  or  two  at  a  time,  and 
are  discrete  and  scattered,  never  tending 
to  coalesce.  They  are  tense,  raised,  semi- 
globular,  of  a  whitish-yellow  color,  and  at 
first  surrounded  by  an  areola,  but  with 
little  infiltration.  In  number  they  may 
vary  from  one  to  a  dozen  or  more.  They 
may  occur  upon  any  part  of  the  body,  but 
are  common  upon  the  face,  hands,  fingers, 
feet,  toes,  and  lower  extremities,  also  upon 
the  palms  and  soles.  Commonly  there  is 
little  or  no  burning  nor  itching.  The 
disease  may  last  several  weeks,  the  lesions 
coming  out  rapidly  one  after  another  at 
first,  lasting  a  day  or  two  in  a  typical 
condition,  and  then  becoming  darker  or 
bloody,  drying,  crusting,  and  becoming 
absorbed.  The  fluid  contents  of  the  pus- 
tules, where  these  are  ruptured  by  acci- 
dent or  design,  are  seen  to  be"  thinner  than 
would  appear  from  the  firm  aspect  of  the 
unruptured  pustule.  The  crusts  may  be 
abundant,  and  of  a  yellowish  or  brownish 
color,  or  they  may  be  insignificant,  the 
pustule  being  absorbed.  In  no  case  does 
a  permanent  scar  remain.  The  disease 
tends  to  a  speedy  recovery.  Relapses  are 
not  common. 

Impetigo  occurs  usually  in  healthy, 
well-nourished  people.  Its  exact  etiology 
has  not  been  ascertained,  but  it  is  not 
connected  with  debility,  want  of  proper 
nourishment,  or  derangement  of  the  di- 
gestive system.  It  is  rather  a  rare  dis- 
ease. In  adults  it  generally  occurs  about 
the  fingers  and  hands,  but  it  is  not  so 
common  among  grown-up  people  as  among 
children.     Itis  not  contagious. 

Impetigo  is  to  be  distinguished  from 
eczema,  impetigo  contagiosa,  and  ecthy- 
ma. From  eczema  it  is  distinguished  by 
the  superior  size  and  development  of  the 
pustules,  their  small  number,  and  sepa- 
rate arrangement.  In  addition,  the  pus- 
tules of  impetigo  do  not  incline  to  rupture, 
and  there  is  rarely  a  crusted  discharge. 
The  opposite  in  all  these  respects  is  found 
to  occur  in  eczema.  In  addition  eczema  is 
invariably  accompanied  by  infiltration 
and  by  itching,  neither  of  which  are  pres- 
ent in  impetigo.  In  impetigo  conta- 
giosa, which,  by  the  way,  must  not  be 

1  Care  must  be  taken  by  no  possibility  to 
confound  this  affection  with  impetiginous 
eczema,  q.  v. 


looked  upon  as  a  variety  of  impetigo,  but 
as  a  distinct  disease,  the  affection  "begins 
by  a  vesicle,  or  vesico-pustule  like  that 
of  vaccinia,  the  crust  is  flat,  sometimes 
umbilicated,  without  any  infiltration  about 
its  base  ;  and  above  all  there  is  a  history 
of  contagion.  None  of  these  characters 
are  found  in  impetigo.  Impetigo  is  often 
confounded  with  ecthyma,  but  in  the 
latter  affection  the  pustules  are  flat,  and 
are  surrounded  by  an  extensive  inflam- 
matory hard  base  ;  in  impetigo  they  are 
elevated  and  rounded,  and  have  generally 
but  a  slight  areola.  In  ecthyma  the  crusts 
are  blackish  or  brownish  in  color,  are 
large  and  flat,  and  are  seated  on  a  deep 
excoriation.  Impetigo  usually  occurs  in 
the  strong  and  healthy ;  ecthyma  in  the 
weakly  and  cachectic. 

The  treatment  of  impetigo  is  simple. 
The  pustules  may  be  opened  as  they  ma- 
ture, and  the  contents  allowed  to  escape. 
The  part  should  be  protected  from  rub- 
bing and  violence.  The  lesions  may  be 
dressed  with  oxide  of  zinc  ointment,  or 
some  other  mildly  stimulating  ointment. 


Impetigo  Herpetiformis. 

Under  this  name  Hebra  has  described  a 
rare  and  grave  form  of  disease  character- 
ized by  the  formation  of  yellowish  pus- 
tules, arranged  in  groups  or  in  annular 
form,  occurring  in  successive  outbreaks 
upon  the  periphery  ;  each  outbreak  is  pre- 
ceded by  chills,  fever,  and  general  sys- 
temic disturbance.  The  pustules  dry  into 
brownish  crusts,  which,  when  removed, 
leave  a  red,  moist,  excoriated  surface. 
The  anterior  surface  of  the  trunk  and  the 
flexor  surfaces  of  the  thighs  were  the  chief 
seats  of  the  lesions,  but  other  regions  were 
invaded.  In  the  cases  described  by  Hebra 
the  disease  occurred  in  pregnant  women, 
and  in  one  vesicles  and  blebs  occurred  as 
well  as  pustules.1 

Dr.  Duhring  has  called  attention,  in  the 
second  edition  of  his  treatise,  to  a  some- 
what similar  affection,  but  much  milder  in 
character,  of  which  a  number  of  cases 
have  come  under  his  notice.  Having  seen 
some  of  these  cases  with  Dr.  Duhring,  I 
afterwards  recognized  the  affection  •  in 
several  instances  coming  under  my  obser- 
vation, and  am  inclined  to  think  it  occurs 
less  rarely  in  this  country  than  might  be 
supposed.  The  eruption  shows  itself  in 
the  form  of  pustules  and  vesicles,  or  small 
bullae,  occurring  in  various  parts  of  the 
body,  very  prone  to  recurrence,  and  some- 
times seeming  to  show  a  sort  of  alterna- 

1  A  similar  case  was  reported  by  Heitzmann 
at  the  first  meeting  of  the  American  Dermato- 
logical  Association,  at  Niagara  Falls,  in  1877  ; 
see  Archives  of  Dermatology,  Jan.,  1878. 
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tive  character,  with  now  pustules  prevail- 
ing, and  again  vesicles  and  blebs.  A  vari- 
able amount  of  constitutional  disturbance, 
with  violent  itching,  is  always  present.  The 
etiology  and  pathology  of  the  disease  are 
both  obscure.  It  must  not  be  confounded 
with  eczema,  ecthyma,  or  pemphigus, 
which  it  sometimes  closely  resembles. 


Impetigo  Contagiosa. 

Impetigo  contagiosa  is  an  acute,  inflam- 
matory contagious  disease,  characterized 
by  the  formation  of  one  or  more  super- 
ficial, discrete,  roundish,  or  ovalish  vesico- 
pustules  or  blebs,  the  size  of  a  split  pea  or 
finger-nail,  which  pass  into  crusts.  The 
eruption  is  commoner  among  infants  and 
3roung  children.  Small,  isolated,  fiat,  or 
slightly-raised  vesicles  are  first  seen,  small 
in  size  at  first,  but  rapidly  spreading  in 
the  periphery  until  they  become  like  little 
blebs  with  a  tbin  withered-looking  col- 
lapsed wall.  The  lesions  are  few  in  number. 
Usually  they  are  discrete,  but  sometimes 
two  or  more  coalesce.  They  are  most 
commonly  found  about  the  mouth,  on  the 
chin  and  nose,  and  on  the  hands.1  Crusts 
form  in  a  few  days,  usually  yellowish  or 
straw-colored,  and,  as  they  dry,  loosening 
at  the  edges,  so  as  often  to  look  as  if  they 
had  been  stuck  on  the  skin.  The  surface 
beneath  is  moist  and  excoriated.  The 
mucous  membranes  of  the  mouth  and  con- 
junctiva are  occasionally  invaded.  The 
disease  may  extend  from  place  to  place  by 
auto-inoculation.  It  runs  its  course  in 
about  ten  days,  tending  to  a  spontaneous 
recovery.  Sometimes,  however,  it  runs 
an  anomalous  course.2 

Impetigo  contagiosa  is  ordinarily  a  dis- 
ease of  the  lower  classes,  and  its  spread  is 
favored  by  want  of  cleanliness.  It  is  al- 
most exclusively  confined  to  children. 
The  disease  is  contagious,  and  auto-in- 
oculable.  It  sometimes  follows  vaccina- 
tion, a  fact  that  should  be  kept  in  mind, 
in  consideration  of  the  possible  danger 
of  confounding  the  disease  with  syphilis 
under  these  circumstances.  It  appears 
sometimes  to  occur  in  the  form  of  an  epi- 
demic, and  is  commoner  in  summer.  The 
affection  is  supposed  to  be  due  to  a  vege- 
table fungus,  but  thus  far  the  evidence  of 
observers  has  been  uncertain  and  conflict- 
ing. It  is  to  be  distinguished  from  ec- 
zema pustulosum  and  impetigo  ;  the  his- 
tory, character,  and  course  of  the  lesions 

1  Dr.  Duhring,  however,  reports  a  case 
where  it  occurred  on  the  buttocks  alone,  with- 
out a  history  of  contagion. 

2  For  a  fuller  description,  see  the  mono- 
graph of  R.  W.  Taylor,  of  New  York  ;  Am. 
Jour.  Syph.  and  Derm.,  Oct.  1871.  p.  368; 
and  a  paper  by  the  author,  in  the  Phila.  Med- 
ical and  Surgical  Reporter,  Sept.  8,  1877. 


will  settle  the  question.  From  varicella, 
pemphigus,  and  herpes  iris  the  appearance 
and  distribution  of  the  lesions  will  distin- 
guish the  affection. 

The  treatment  of  impetigo  contagiosa 
is  of  the  simplest.  An  ointment  of  ten 
grains  of  ammoniated  mercury  to  the 
ounce  is  as  good  a  dressing  for  the  lesions 
as  is  necessary,  and  this,  with  cleanliness, 
will  suffice  for  a  rapid  cure. 


Ecthyma. 

Ecthyma  is  characterized  by  the  for- 
mation of  one  or  more  discrete,  flat  pus- 
tules, the  size  of  a  finger-nail,  situated 
upon  a  firm  inflammatory  base,  followed 
by  an  excoriated  and  a  brownish  crust. 
The  pustules,  generally  well  developed, 
may  be  single  or  numerous.  They  are 
notably  flat,  broad,  and  seldom  fully  dis- 
tended. At  first  yellowish,  they  are  later 
of  a  reddish  color  ;  in  size  they  vary  from 
a  small  to  a  large  finger-nail.  There  is 
usually  a  hard,  red,  tender  areola.  The 
lesions  dry  into  flat  crusts  of  a  dark- 
brownish  color,  which,  when  raised,  show 
an  excoriation  covered  with  a  sanious  ex- 
cretion. The  legs,  shoulders,  and  back 
are  the  seat  of  the  lesions,  which  come 
out  successively  day  after  day,  while  the 
attack  lasts,  each  one  lasting  five  to  ten 
days.  Sometimes  there  is  a  little  fever- 
i^hness  before  the  outbreak  of  the  erup- 
tion,which,  itself,  is  accompanied  by  heat, 
itching,  and  a  certain  amount  of  pain. 

Ecthyma  is  the  outcome  of  want  and 
misery  ;  it  occurs  in  persons  who  live  in 
the  slums,  in  prisons,  and  in  almshouses, 
and  who  have  been  subjected  to  privation. 
Improper  and  insufficient  diet,  want  of 
ventilation,  excessive  work,  and  unclean- 
liness  are  among  the  causes  of  the  disease. 

Ecthyma  may  be  confounded  with  ec- 
zema pustulosum,  impetigo,  impetigo  con- 
tagiosa, impetigo  herpetiformis,  and  the 
large  flat  papular  syphiloderm.  From 
eczema  it  is  distinguished  by  the  size, 
form,  and  discrete  arrangement  of  its  pus- 
tules, by  the  indurated  base,  and  the  are- 
ola, the  large  flat  pustule,  the  excoriation, 
and  the  brownish  or  blackish  crust.  The 
character  of  the  pustule  and  crust  distin- 
guishes it  from  impetigo  or  impetigo  conta- 
giosa. From  the  latter  its  non-contagious- 
ness and  different  distribution  also  distin- 
guish it.  The  history  will  distinguish  it 
from  impetigo  herpetiformis.  From  the 
large,  flat,  pustular  syphiloderm,  which 
ecthyma  resembles  closely  in  some  respects, 
it  is  chiefly  distinguished* by  its  base,  which 
is  merely  excoriated,  whereas  the  removal 
of  the  crust  in  the  syphilitic  lesion  shows 
an  ulcer  beneath  with  pus. 

The  internal  treatment  of  ecthyma 
should  be  tonic  and  supporting.     Good 
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hygiene  and  diet  are  requisite.  Eest, 
fresh  air,  bathing,  cleanliness,  with  such 
nourishing  food  as  milk,  eggs,  strong 
soups,  etc.,  and  the  moderate  use  of  stim- 
ulants or  malt  liquors,  are  all  of  the  first 
importance.  Iron,  quinine,  strychnia,  and 
the  mineral  acids  are  of  especial  value. 
Warm  alkaline  baths,  to  soften  the  crusts 
when  numerous,  or  cooling  lotions  when 
inflammation  is  present,  may  be  employed. 
The  lesions  should  be  dressed  with  some 
simple,  slightly  stimulating  ointment,  as 
recommended  in  impetigo.  The  prognosis 
is  favorable  ;  a  few  weeks  are  generally 
enough  to  effect  a  cure,  if  the  patient  can 
be  properly  treated. 


Psoriasis. 

Psoriasis  is  a  chronic  disease  of  the 
skin,  characterized  by  reddish,  slightly 
elevated,  dry,  inflammatory  patches,  va- 
riable as  to  size,  shape,  and  number,  cov- 
ered with  abundant  whitish  or  grayish, 
mother-of-pearl  colored,  imbricated  scales. 
The  disease  varies  greatly  in  its  extent 
and  intensity,  in  different  cases  sometimes 
showing  a  typical-  development,'  in  other 
cases  represented  by  one  or  two  obscure 
lesions.  It  possesses  almost  invariably, 
however,  certain  characters  which  serve 
to  identify  it.  The  lesions  begin  as  small 
reddish  spots,  scarcely  raised  above  the 
level  of  the  skin,  which  almost  imme- 
diately become  covered  with  whitish  im- 
bricated scales.  They  often  develop  rap- 
idly, reaching  the  size  of  coins  in  a  few 
weeks.  At  other  times  the  course  of  the 
disease  is  more  sluggish.  The  extent  of 
the  eruption  varies  greatly.  A  few 
patches  may  be  all  that  are  present,  or 
the  entire  surface  from  head  to  foot  may 
be  involved,  with  scarcely  a  clear  spot  to 
be  found.  Commonly  the  disease  shows 
itself  in  the  form  of  variously  sized  scaly 
patches  scattered  over  different  parts  of 
the  body.  The  patches  are  characteristic. 
They  are  usually  rounded,  sharply  denned 
from  the  surrounding  skin,  and  consist  of 
a  mass  of  imbricated  yellowish -white- 
scales  on  a  red  base.  When  the  scales 
are  picked  off,  a  smooth,  shiny,  reddish 
surface  is  shown  underneath,  on  which 
can  be  perceived  a  few  pin-point  sized 
drops  of  blood.  The  abundance  of  the 
scales  is  a  marked  feature  in  some  cases 
when  they  are  formed  rapidly  ;  that  is, 
in  well-developed  cases  the  patient's  bed 
maybe  filled  in  the  morning  with  a  hand- 
ful of  scales  which  have  accumulated 
during  the  night.  When  the  disease  ex- 
ists about  the  joints,  fissures  may  show 
themselves.  There  is  no  watery  discharge 
at  any  period  of  the  disease.  Sometimes 
the  eruption  takes  on  a  highly  inflamma- 
tory character,   with    redness,   swelling, 


and  severe  burning  and  itching,  while  at 
other  times  all  these  symptoms  are  much 
less  marked.  The  affection  is  essentially 
chronic.  Various  names  have  been  given 
to  the  affection,  chiefly  designating  the 
size  and  shape  of  the  lesions.  Thus  we 
have  P.  punctata  when  the  eruption  is  of 
pin-head  sized  lesions ;  P.  guttata,  when 
they  are  the  size  of  split-peas  or  mint-drops, 
and  often  look  like  splashes  of  mortar 
upon  the  skin  ;  P.  nummularis,  when  the 
lesions  are  the  size  of  various  coins ;  P. 
circinata,  occurring  in  rings  ;  P.  gyrata, 
when  gyrate  forms  are  formed  from  the 
coalescence  of  partial  rings  ;  finally,  P. 
diffusa,  when  large  irregular  patches  occur 
on  different  parts  of  the  body.  Though 
the  individual  patches  of  psoriasis  may  be 
and  are  generally  small,  yet  they  some- 
times coalesce  into  hand-sized  patches  or 
larger,  or  may  even  cover  the  greater  part 
of  a  limb. 

Psoriasis  may  occur  on  any  part  of  the 
body,  but  is  most  apt  to  be  seen  on  the 
extensor  surfaces  of  the  limbs.  It  will 
often  be  found  on  the  elbows  and  knees 
when  it  shows  itself  nowhere  else.  The 
back  is  more  commonly  attacked  than  the 
chest,  and  the  scalp  is  a  frequent  seat  of 
the  disease.  In  the  latter  locality  it  some- 
times occurs  in  patches,  but  more  fre- 
quently as  a  diffuse  and  abundant  scali- 
ness.  It  is  apt  to  extend  a  little  beyond 
the  border  of  the  scalp,  especially  behind 
the  ears  and  on  the  forehead,  and  this  is 
quite  characteristic.  Psoriasis  does  not 
occur  upon  the  mucous  membranes.  The 
so-called  psoriasis  of  the  tongue  is  proba- 
bly some  different  condition.  It  is  not 
contagious.1 

The  causes  which  give  rise  to  psoriasis 
are  not  known.  It  is  commonly  found  in 
persons  who  enjoy  blooming  health,  with 
light  hair,  soft  skin,  and  ruddy  complex- 
ions. On  the  other  hand,  however,  it  occurs 
now  and  then  in  persons  who  are  in  poor 
health,  thin,  meagre,  and  often  debili- 
tated. Psoriasis  rarely  occurs  in  children 
or  before  puberty  ;2  it  is  apt  to  show 
itself  first  about  the  twentieth  year.  The 
disease  occasionally  appears  to  be  hered- 
itary, but  rarely  so.  I  have  been  able 
to  trace  a  hereditary  tendency  in  only  a 
half  dozen  or  so  of  the  two  to  three 
hundred  cases  which  have  come  under 
my  notice.  The  seasons  do  not  usually 
exercise  much  influence  on  the  course  of 
psoriasis,  although  in  a  certain  number  of 
cases  it  is  found  to  be  worse  in  winter. 

1  Two  very  good  illustrations  of  the  typical 
forms  of  psoriasis  will  be  found  in  Duhring's 
Atlas,  Plates  B  and  FF. 

2  A  case  has  recently  been  reported  by  Dr. 
H.  W.  Stellwagon,  occurring  in  a  child  be- 
tween three  and  four  years  of  age.  Philada. 
Medical  Times,  April  *23,  1881. 
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Diet,  although  exercising  no  influence  in 
causing  the  disease,  may  aggravate  it  oc- 
casionally. Psoriasis  is  never  produced 
by  syphilis,  nor  is  it  connected  with  this 
disease  in  the  remotest  degree.  There  is 
a  syphilitic  eruption  which  resembles 
psoriasis,  to  which,  by  an  unhappy  fatal- 
ity, was  formerly  given  the  name  of 
"■syphilitic  psoriasis,"  a  name  only  serv- 
ing to  confuse  and  perplex  the  student.1 
I  had  recently  the  opportunity  of  seeing  a 
case  which  demonstrated  beautifully  the 
entire  independence  of  the  two  affections. 
A  man  presented  himself  at  the  clinic 
with  the  eruption  of  psoriasis  intermin- 
gled with  that  of  the  papulo-squamous 
syphiloderm.  At  a  short  distance  the  le- 
sions of  the  two  diseases  looked  precisely 
alike,  but  on  close  inspection  they  could 
be  differentiated  with  certainty,  and  one 
could  lay  the  finger  on  one  lesion  and  say, 
"this  is  syphilis,"  and  on  another,  half 
an  inch  distant,  and  say,  "  this  is  pso- 
riasis." On  questioning  the  patient,  he 
admitted  having  suffered  from  a  chVonic 
skin  disease  of  some  years'  standing,  in 
the  midst  of  which  his  syphilitic  eruption 
had  shown  itself.  Placed  upon  mercury, 
a  few  weeks'  treatment  brought  the  char- 
acter of  the  different  lesions  into  bold  con- 
trast. The  syphilitic  lesions  had  sunk  to 
a  level  with  the  skin  and  were  pigmentary, 
while  those  which  had  been  pointed  out  as 
psoriasis  remained  unaltered. 

The  diagnosis  of  psoriasis  is  easy  when 
the  affection  is  well  developed  and  pre- 
sents its  typical  appearance.  The  form 
and  aspect  of  the  lesions  and  the  history 
of  the  case  will  usually  serve  to  determine 
its  nature.  Scanty  and  ill-developed  erup- 
tions of  psoriasis  are,  however,  at  times, 
distinguished  only  with  difficulty.  Never- 
theless, it  is  an  important  matter  to 
accurately  determine  the  nature  of  the 
disease,  for  its  treatment  is  widely  differ- 
ent from  that  of  the  affections  with  which 
it  is  liable  to  be  confounded,  its  prognosis 
is  also  different,  and  in  addition  two  of 
the  other  affections  are  contagious. 

Two  or  three  small  patches  of  psoriasis 
occurring  alone  upon  the  arms  or  legs  may 
be  mistaken  for  eczema.  Itching,  however, 
is  always  present  in  eczema,  and  there- 
fore itching  is  one  sign  that  an  eruption 
in  question  is  of  this  nature,  though  not 
a  sure  one,  since  psoriasis  also  sometimes 
itches.  In  the  majority  of  cases  of  ec- 
zema, there  will  be  a  history  of  moisture 
at  some  time.    Psoriasis  is  always  dry 


1  The  confusion  existing  on  this  point  was 
first  cleared  up  by  two  papers  by  Dr.  Duh- 
ring,  published  some  eight  years  since.  1. 
Differential  Diagnosis  between  Psoriasis  and 
Syphiloderma  Squamosum,  Philada.  Med. 
Times,  vol.  iv.,  1873-4.  2.  So-called  Psori- 
asis Syphilitica.     lb. 


and  scaly  ;  never  moist.  The  scales  of 
psoriasis  are  more  abundant,  larger,  and 
whiter  than  those  of  eczema.  The 
patches  of  psoriasis  are  usually  well  de- 
fined in  outline,  while  those  of  eczema 
fade  into  the  surrounding  skin.1 

Syphilis  in  the  form  of  the  papulo- 
squamous syphiloderm  is  very  apt  to  be 
mistaken  for  psoriasis,  and  vice  versa. 
Psoriasis,  however,  is  apt  to  be  more 
symmetrical  in  its  distribution.  It  inclines 
to  involve  a  large  portion  of  the  surface 
at  once,  or  to  be  found  in  regions  re- 
motely separated,  which  the  squamous 
syphilitic  eruption  rarely  does.  In  pso- 
riasis, the  lesions  seem  to  be  on  the  sur- 
face, so  to  speak.  They  are  very  scaly, 
but  without  much  infiltration.  The 
syphiloderm,  on  the  other  hand,  is  deeply 
indurated,  and  is  only  scantily  covered 
with  scales.  In  psoriasis,  the  knees  and 
elbows  are  apt  to  be  involved.  In  syph- 
ilis, these  are  not  often  attacked.  Occur- 
ring on  the  palms  or  soles,  the  disease  is 
apt  not  to  be  psoriasis,  which  is  very  rare 
in  this  locality.  The  color,  though  often 
deceptive,  sometimes  aids  in  diagnosis. 
It  is  much  lighter  in  psoriasis,  while  in 
syphilis  it  is  apt  to  be  a  dusky  ham  color. 
The  age  of  the  patient  and  the  duration 
of  the  disease  may  give  a  clue  to  the  diag- 
nosis. Psoriasis  generally  first  shows 
itself  before  the  age  of  twenty  ;  this  form 
of  syphilis  later.  The  history  of  psoriasis 
is  that  of  a  chronic  disease,  lasting  for 
years  continuously  or  in  an  intermittent 
manner.  Syphilis  rarely  retains  one  form 
for  any  length  of  time.  Other  points  in 
the  history,  infection,  the  occurrence  of 
other  lesions,  etc.,  may  come  into  use. 
Itching  is  rare  in  syphilis,  common  in 
psoriasis.  Finally,  the  touchstone  of 
treatment  may  be  resorted  to  in  very  ob- 
scure cases. 

Tinea  circinata  and  psoriasis  are  some- 
times mistaken  for  one  another,  but  the 
patches  of  tinea  are  less  inflammatory, 
red  and  infiltrated,  and  are  much  more 
superficial.  The  scales  in  tinea  are  larger, 
lighter,  more  bulky,  and  the  patches 
show  no  attempt  at  symmetry.  The 
microscope  shows  evidence  of  fungus  in 
tinea  circinata  which  is  absent  in  psori- 
asis, and  a  history  of  contagion  may  often 
be  obtained  in  the  former  disease  which 
is  absent  in  the  latter. 

Seborrhcea,  as  it  occurs  on  the  scalp  and 
also  on  the  chest  and  back,  sometimes 
resembles  psoriasis.  The  scales  in  sebor- 
rhoea,   however,    are     smaller,    thinner, 

1  The  diagnosis  in  some  cases  is  almost  im- 
possible ;  the  more  so  since  now  and  then  the 
two  affections  appear  to  run  into  one  another. 
See  a  paper  by  Dr.  Robert  Campbell,  read  be- 
fore the  Am.  Dermatol  Assoc;  Archives  of 
Dermatology,  July,  1877. 
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more  bluish,  or  pearly  in  color  and  more 
disseminated.  They  are  commonly  more 
or  less  greasy  and  sebaceous.  In  the 
scalp  seborrhcea  is  diffused  and  does  not 
go  beyond  the  border.  Psoriasis  occurs 
in  patches  and  runs  beyond  the  hairy 
scalp  ;  the  skin  in  psoriasis  is  more  or  less 
red  and  infiltrated ;  in  seborrhcea  the 
scalp  under  the  scales  is  pale  and  lead- 
colored.  Psoriasis  is  rarely  found  on  the 
scalp  without  being  met  with  elsewhere 
also.  Seborrhcea  often  occurs  on  the 
scalp  alone. 

The  earlier  and  peculiarly  erythema- 
tous stage  of  lupus  erythematosus  can 
alone  be  confounded  with  psoriasis,  but 
the  diagnosis  does  occasionally  offer  diffi- 
culties. The  involvement  of  the  seba- 
ceous glands  with  their  enlarged  and  plug- 
ged ducts  will  often  serve  to  distinguish 
between  the  diseases.  Lupus  almost  al- 
ways attacks  the  face  alone,  whereas 
psoriasis  is  rarely  found  there  without  oc- 
curring also  in  characteristic  form  in  other 
localities.  The  scales  of  lupus  are  yellow, 
and  often  greasy  and  tenacious ;  those 
of  psoriasis  are  more  whitish,  and  dry  and 
imbricated.  Lupus  is  chronic  and  sta- 
tionary ;  psoriasis  is  apt  to  change  its 
seat  from  time  to  time.  There  is  very 
often  a  peculiar  violaceous  tint  about  lupus 
which  is  different  from  the  frank  if  some- 
times slightly  dusky  red  of  psoriasis. 

The  constitutional  treatment  of  psori- 
asis, like  that  of  eczema,  should  be  based 
upon  a  careful  study  of  the  history  and 
habits  of  the  patient.  Attention  should 
be  given  to  the  patient's  general  health 
and  his  condition,  whether  stout  and  well 
nourished  or  thin  and  delicate.  Regard 
must  also  be  had  to  any  functional  de- 
rangement. The  history  of  the  eruption 
itself  must  also  be  inquired  into,  as  to  its 
acuteness  or  chronicity,  as  to  local  and 
constitutional  treatment  which  may  have 
been  previously  employed,  together  with 
the  effects  of  the  same.  In  addition  in- 
quiry should  be  made  regarding  the  in- 
fluence of  the  seasons,  and  whether  the 
eruption  is  apt  to  disappear  for  a  time 
and  to  break  out  again. 

Fortified  with  this  knowledge  the  medi- 
cal treatment  can  be  entered  into  intelli- 
gently. In  a  large  majority  of  cases 
arsenic  is  pre-eminently  the  remedy.  But 
while  arsenic  is  as  nearly  a  specific  as 
in  the  nature  of  things  it  is  possible  for 
any  medicine  to  be,  yet  it  must  be  em- 
ployed judiciously  if  its  good  effects  are  to 
be  obtained,  or  even  if  we  do  not  wish  to 
do  harm.  Arsenic  should  not  as  a  rule 
be  given  where  there  is  much  gastric  irri- 
tation, and  it  is  hardly  necessary  to  say 
that  it  should  not  be  continued  should  it 
disagree  even  slightly.  The  patient 
should  be  warned  of  its  possible  effects, 
and  should  be  under  the  constant  watch 


of  the  physician  ;  on  the  first  symptom  of 
indigestion,  pain  in  the  stomach  or  bowels, 
or  diarrhoea,  the  dose  should  be  lessened 
or  the  use  of  the  medicine  suspended. 
Large  toxic  or  almost  toxic  doses  of  ar- 
senic do  not  hasten  the  cure  of  psoriasis, 
in  fact  they  sometimes  indirectly  retard  it 
though  upsetting  the  stomach.  Some- 
times only  a  very  minute  dose  is  borne  at 
first,  but  tolerance  is  afterwards  estab- 
lished. I  remember  a  patient  in  whom  a 
single  minim  of  Fowler's  solution  pro- 
duced gastric  symptoms,  and  who  for  a 
long  time  took  only  half  a  minim.  But 
after  a  time,  tolerance  being  established, 
the  dose  was  very  gradually  increased 
until  fifteen  minims  were  taken  at  each 
dose  without  any  unpleasant  effects  what- 
ever. As  a  general  thing  arsenic  should 
not  be  given  in  the  acute  stage  of  the 
disease,  nor  when  the  eruption  bears  an 
inflammatory  aspect.  The  less  heat, 
irritability,  itching,  and  infiltration  there 
is  about  the  patches,  the  more  benefit  are 
we  likely  to  get  from  the  employment  of 
arsenic. 

Arsenic  acts  slowly.  Where  in  a  case 
of  psoriasis  it  is  going  to  work  well,  some 
improvement  generally  begins  to  be  mani- 
fest by  the  end  of  two  or  three  weeks  ; 
but  to  obtain  the  entire  l-emedial  effect  of 
the  drug  it  must  be  continued  for  months, 
and  should  generally  be  kept  up  for  a  con- 
siderable period  after  the  eruption  has  dis- 
appeared. The  most  convenient  form  for 
the  administration  of  arsenic  is  the  liquor 
potassii  arsenitis  (Fowler's  solution).  It 
should  on  no  account  be  given  to  the  patient 
unmixed,  with  the  direction  to  drop  out  the 
dose.  There  is  nonecessity  of  giving  it  thus, 
and  it  is  an  almost  reckless  exposure  of 
the  patient  to  the  danger  of  mistake.  I 
think  that  the  physician  who  prescribes 
Fowler's  solution  alone,  in  drop  doses, 
should  be  held  to  a  strict  responsibility  in 
case  of  any  accident  occurring  from  over- 
dosing. Fowler's  solution  may  be  given 
with  wine  of  iron,  or  with  a  bitter  infu- 
sion, as  gentian,  columba,  or  quassia,  or 
with  syrup  of  orange-peel  or  ginger  and 
water.  I  often  give  it  in  water  alone. 
It  should  be  well  diluted,  and  is  best 
taken  immediately  after  meals.  A  for- 
mula in  common  use  is  the  following  :— 

I£.  Liquor  potassi  arsenitis,  f^ij. 
Vini  ferri,  ad  f^iv.     M. 
Sig.   A  teaspoonful  in  a  wineglass  of  water 
after  meals. 

The  dose  here  is  four  minims,  a  fair 
average  dose  for  an  adult.  The  amount 
may  be  gradually  increased,  say  every 
week,  until  an  effect  upon  the  eruption 
becomes  perceptible,  or  until  the  limit  of 
tolerance  is  reached. 

Sometimes  it  is  desirable  to  give  ar- 
senic in  pill  form.    In  this  case  the  fol- 
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lowing  formula,  known  as  the  Asiatic  pill, 
may  be  employed. 

IJ.  Acidi  arseniosi,  gr.  ij. 

Piperis  nigras,  £)ij. 

Pulv.  glycyrrhizae  rad.,  ^ij.    M. 

Fiant  pil.  No.  xl. 
Sig.  One  after  meals. 

This  form  of  administration  is  not  so 
satisfactory  as  the  former  ;  the  action  of 
the  arsenic  is  uncertain,  and  gastric  dis- 
turbance is  more  apt  to  be  caused.  Arse- 
nious  acid  may  also  be  given  in  powders. 

IJ.  Acidi  arseniosi,  gr.  ij. 
Sacch.  lactis,  gr.  e.     M. 
Fiant  chart.  No.  xx, 
Sig.  One  after  meals. 

Fractional  trituration  must  be  em- 
ployed with  great  care  to  have  the  arsenic 
evenly  distributed  through  the  powders. 

There  are  some  cases  of  psoriasis  where 
tonics  are  called  for.  In  pale,  thin,  anae- 
mic persons,  iron  is  often  the  best  remedy. 
In  other  cases  cod-liver  oil  is  of  service, 
and  I  have  seen  one  or  the  other  of  t+fese 
remedies  cure  when  arsenic  has  failed. 
Phosphorus  is  recommended  by  some  wri- 
ters, and  may  be  tried  in  obstinate  cases, 
as  also  may  tar,  which  McCall  Anderson 
says  sometimes  cures  when  arsenic  fails. - 
Alkalies  are  found  beneficial  when  there 
is  a  gouty  or  rheumatic  tendency.  Liquor 
potassse,  in  ten-  or  twenty -drop  doses,  well 
diluted,  may  be  used  in  these  cases,  as  also 
may  the  carbonate  of  ammonium,  in  ten- 
to  thirty-grain  doses.  Where  the  inflamma- 
tory element  is  strongly  marked,  acetate 
of  potassium,  in  half-drachm  doses,  may  be 
given  three  or  four  times  daily,  in  a  wine- 
glass or  more  of  water.  Alkaline  mineral 
waters  are  also  of  value.  Diet,  with  a 
direct  view  to  influence  the  disease,  is  of 
no  avail;  of  course  the  digestive  organs 
must  be  looked  after,  and,  if  dyspepsia 
is  present,  then  diet  may  be  of  indirect 
use. 

The  local  treatment  of  psoriasis  is  of 
more  or  less  importance,  according  to  the 
nature  of  the  case.  When  the  lesions  are 
small  and  widely  distributed,  and  there 
are  no  disagreeable  subjective  symptoms, 
it  is  generally  more  convenient  to  depend 
upon  constitutional  remedies  so  long  as 
these  act  satisfactorily.  There  are  many 
cases,  however,  when  either  the  disease 
exists  in  a  few  large  patches  which  are 
,  easy  to  handle  locally,  or  the  eruption  is 
situated  in  some  conspicuous  locality,  or 
the  subjective  symptoms  of  burning  and 
itching  demand  relief;  in  these  cases  local 
treatment  is  required.  The  local  treat- 
ment of  psoriasis  must  be  carefully  regu- 
lated with  reference  to  the  case.  In  young 
persons,  or  females  with  tender  skins,  the 
same  amount  of  stimulation  will  not  be 
borne  as  may  be  used  with  impunity  in  a 
thick-skinned  "  Seifenscheu"  (soap-shy) 
German.      I  remember  that  when  sapo 


viridiswas  first  introduced  into  this  coun- 
try, some  dozen  years  since,  psoriasis 
patients  were  sometimes  rubbed  all  over 
with  it,  after  the  fashion  of  the  Viennese 
clinics.  Unfortunately  the  exact  direc- 
tions of  the  German  physicians  were  not 
followed,  and  water  being  applied  shortly 
afterwards,  the  skin  of  the  unhappy  pa- 
tients became  spanned  and  cracked  in 
every  direction  from  head  to  foot,  causing 
agony  for  days.  The  effect,  in  fact,  was 
very  much  as  if  they  had  been  painted 
with  dilute  solution  of  caustic  potassa.  I 
may  say  here  that  sapo  viridis  can  scarcely 
ever  be  used  over  extensive  surfaces,  and 
that  it  should  always  be  followed  by  some 
unctuous'  material  to  prevent  its  after- 
effect. Sapo  viridis,  or  its  solution  in 
one-half  its  weight  of  alcohol,  the  spiritus 
saponis  kalinus,  described  above  under  the 
treatment  of  eczema,  form  excellent  ap- 
plications for  the  purpose  of  cleansing  the 
scaly  patches  of  psoriasis  before  applying 
other  remedies.  In  connection  with  the 
simple  or  alkaline  warm  bath  they  form 
the  best  preparation  for  distinctly  curative 
applications. 

If  the  case  is  an  acute  one  soothing  ap- 
plications must  be  used.  Inunctions  with 
olive  oil  several  times  in  the  course  of  the 
twenty-four  hours  are  of  great  benefit  and 
comfort,  especially  when  the  eruption  is 
extensive  or  universal.  Other  soothing  ap- 
plications, as  the  unguentum  diachyli  or 
McCall  Anderson's  ointment  (p.  730)  may 
be  used.  Commonly,  however,  the  erup- 
tion is  chronic,  and  stimulating  remedies 
are  to  be  employed.  The  patches  having 
been  deprived  of  their  scales,  tar  in  some 
form  may  be  applied,  at  first  over  a  small 
area  to  ascertain  if  it  agrees  with  the  skin, 
which  it  sometimes  does  not,  and  later 
over  the  whole  eruption.  When  tar  does 
not  agree  the  eruption  becomes  red  and 
swollen,  hot,  itchy,  or  painful.  Usually 
tar  is  well  borne.  The  following  is  a  good 
formula  for  general  use  : — 

IJ.  Picis  liquidae,  5.1- 

Ung.  aquae  rosae,  3J.     M. 
Oil  of  cade  may  be  substituted  for  the  tar. 

Another  good  preparation  for  general 
use  is  this : — 

IJ.  01.  cadini,  3.U 

Alcoholis,  f|j.     M. 
To  be  applied  with  a  stiff  brush,  or  a  hit  of 
flannel. 

This  is  particularly  useful  in  psoriasis 
of  the  scalp.  The  scales  are  first  to  be 
thoroughly  removed  by  shampooing  the 
scalp  with  one  part  of  the  spiritus  saponis 
kalinus  to  four  parts  of  water.  These  re- 
moved, the  tarry  preparation  must  be  vig- 
orously applied  to  the  scalp  itself  along  a 
series  of  "  parts"  made  in  the  hair.  This, 
as  all  similar  applications,  should  he 
rubbed  firmly  into  the  skin,  not  smeared 
on  the  surface.     Patients  require  to  have 
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this  explained  and  insisted  upon,  and  must 
be  reminded  of  it  from  time  to  time.  So 
much  depends  upon  the  patient  in  making 
local  applications  in  skin-diseases  that  the 
physician  is,  to  some  extent,  at  the  pa- 
tient's mercy,  and  must  guard  his  respon- 
sibility by  explicit  directions.  A  liquid 
preparation  of  tar  with  an  alkali,  known 
as  tinctura  saponis  cum  pice,  is  often  very 
useful  rubbed  into  localized  patches.  This 
is  its  composition  : — 

R:.  Saponis  viridis, 

Picas  liquids, 

Alcoholis,  aa  3J.     M. 

Creasote  in  ointment,  of  the  strength  of 
one  to  four  drachms  to  the  ounce,  is  well 
spoken  of.  Crocker1  proposes  thymol  as  a 
substitute  for  the  tarry  preparations.  It 
is  colorless  and  without  disagreeable  odor, 
— two  decided  advantages.  It  may  be  used 
as  an  ointment,  in  the  strength  of  five  to 
thirty  grains  to  the  ounce.  In  small 
patches,  limited  in  number,  ointment  of 
nitrate  of  mercuiy,  either  in  full  strength 
or  of  one  to  four  drachms  of  the  officinal 
to  the  ounce  of  cold  cream,  may  be  em- 
ployed. Biniodide  of  mercury,  from  five  to 
fifteen  grains  to  the  ounce,  is  also  useful. 
Small  and  obstinate  patches  may  occasion- 
ally be  blistered  to  advantage. 

In  the  last  few  years,  however,  two  local 
remedies  for  psoriasis  have  been  intro- 
duced, which  are,  I  think,  likely  to  prove 
more  useful  than  any  others  in  the  majority 
of  cases  of  psoriasis.  These  are  chrysa- 
robin,  wrongly  called  chrysophanic  acid, 
and  pyrogallic  acid.  The  first  is  a  yellow 
powder,  derived  from  G-oa  powder,  and 
introduced  to  the  profession  by  Mr.  Bal- 
manno  Squire,  of  London.  It  is  soluble 
in  alcohol,  benzol,  and  hot  fat,  and  is  best 
used  in  the  form  of  an  ointment,  vary- 
ing in  strength  from  ten  grains  to  one 
drachm  to  the  ounce  of  ointment.  After 
a  few  applications  of  this  ointment  the 
scales  disappear,  and  the  patches  assume  a 
dead  whitish  color,  with  a  purplish  brown- 
ish discoloration  about  their  "  edges  and 
over  the  skin,  with  which  the  ointment  has 
come  into  contact.  This  remedy  must  be 
used  with  circumspection,  particularly 
about  the  face,  where  it  is  apt  to  give  rise 
to  cedema  and  dermatitis.  This  tendency 
to  inflame  the  skin  is  one  of  the  drawbacks 
to  the  use  of  the  remedy,  and  the  patient 
who  is  under  treatment  by  chrysarobin 
"must  be  watched  to  prevent  the  develop- 
ment of  irritation.  Another  objection  to 
the  use  of  the  remedy  is  its  dyeing  proper- 
ties. It  not  only  discolors  the  skin  but  the 
hair  as  well,  and  ruins  in  the  same  way 
all  clothing  with  which  it  may  come  in 
contact,  since  it  contains  a  vivid  purple 
dye.  Nevertheless,  chrysarobin,  properly 
handled,  is  the  most  valuable  local  remedy 
we  possess  in  psoriasis. 


1  British  Medical  Journal,  Feb.  16,  1878. 


Next  to  chrysarobin  comes  pyrogallic 
acid,  which  acts  in  the  same  manner 
but  somewhat  more  feebly.  It  does 
not,  however,  materially  discolor  the 
skin  or  clothing,  and  does  not  arouse 
dermatitis.  Used  over  large  areas,  how- 
ever, it  has  developed  symptoms  of  poi- 
soning from  absorption,  and  it  must  be 
used  over  only  a  small  portion  of  the  body 
at  one  time.  It  is  used  in  the  form  of  an 
ointment,  in  the  strength  of  one-half  to 
two  drachms  to  the  ounce  of  ointment. 

Psoriasis  tends  to  relapse,  and  is  often 
very  rebellious  to  treatments  The  prog- 
nosis as  to  the  individual  attack,  in  me- 
dium and  mild  cases,  is  usually  favorable, 
but  the  physician  should  warn  the  patient 
that  the  affection  is  liable  to  return. 


FURUNCULUS. 

Furunculus,  commonly  known  as  boil, 
is  a  deep-seated  inflammatory  disease, 
characterized  by  one  or  more  variously- 
sized,  circumscribed,  rounded,  more  or 
less  acuminated,  firm,  painful  forma- 
tions, usually  terminating  in  central 
suppuration.  Boils  may  occur  singly,  or 
oftener  in  numbers.  When  they  occur  in 
successive  crops,  the  condition  is  known  as 
furunculosis.  The  lesion,  at  first  a  small, 
ill-defined  reddish  spot,  situated  in  the 
true  skin,  and  tender  and  painful  from 
the  first,  soon  becomes  larger,  slightly 
elevated,  and  shows  a  tendency  to  suppu- 
rate about  its  centre.  It  arrives  at  matu- 
rity in  a  week  or  ten  days,  and  is  then  a 
slightly-raised  rounded  or  pointed  forma- 
tion, with  a  suppurating  centre  called  the 
core.  At  times  no  centre  of  suppuration 
forms:  it  is  then  called  a  "blind  boil." 
The  size  of  the  boil  may  vary  from  that 
of  a  split  pea  to  a  large  coin.  Its  color  is 
dusky  red  ;  it  usually  gives  rise  to  a  dull 
throbbing  pain,  increasing  in  intensity 
until  suppuration  takes  place,  and  then 
subsiding.  Boils  are  exquisitely  tender  ; 
the  least  touch  causes  pain. 

Though  the  boil  may  attack  any  part  of 
the  body,  its  favorite  seats  are  the  face, 
ears,  neck,  back,  axillae,  buttocks,  peri- 
neum, scrotum,  labia,  and  legs.  Some- 
times it  is  accompanied  by  some  general 
constitutional  disturbance.  Neighboring 
glands  may  be  sympathetically  enlarged. 

Boils  sometimes  occur  as  complications 
or  sequelse  of  other  diseases,  e.  (/.,  eczema. 
I  often  have  occasion  to  observe  an  acute 
attack  of  eczema  wind  up  with  crops  ot 
boils.  Sometimes  the  boil  tends  to  return 
indefinitely  at  or  about  the  same  point. 
Some  years  ago  I  had  two  young  men 
under  observation,  in  whom  successive 
boils  occurred  in  the  lobe  of  one  ear, 
occurring  with  intervals  of  one  or  two 
months  for  several  years  in  succession. 

The  causes  srivins  rise  to  boils  are  vari- 
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ous  and  sometimes  obscure.  Often  they 
are  the  result  of  a  low  and  depraved  con- 
dition of  the  system.  General  debility, 
overwork  of  a  mental  sort,  excessive 
bodily  fatigue,  nervous  depression,  im- 
proper food,  and  irregularity  of  the  func- 
tions of  the  body,  are  among  the  com- 
moner causes  of  boils.  I  have  sometimes 
encountered  them,  however,  in  persons 
apparently  enjoying  perfect  health,  and 
given  over  to  active  and  varied  outdoor 
exercise  and  amusement.  The  boils  to 
which  the  hydropathist  points  with  pride, 
as  evidence  that  peccant  humors  are 
being  "driven  out,"  are  in  reality  the 
evil  result  of  erroneous  hygiene  and  regi- 
men. Boils  not  infrequently  occur  in 
the  course  of  other  diseases,  as  diabetes, 
chlorosis,  fevers,  uramiia,  and  septic 
pyaemia.  Occasionally  certain  atmos- 
pheric conditions,  prevailing  chiefly  in 
the  spring  and  autumn,  seem  influential 
in  determining  the  occurrence  of  boils, 
which  at  times  appear  to  prevail  as  an 
epidemic.  ^, 

The  diagnosis  of  furuncle  is  generally 
easy,  the  affection  being  familiar  to  every 
one.     From  anthrax  or  carbuncle  it  dif- 
fers in  having  only  one  point  of  suppura- 
tion,  the    core,   while    the    former    has 
several    or    many    such    centres.      The 
furuncle,  also,  is  inclined  to  be  rounded 
or   acuminate ;    the    carbuncle    is    flat, 
Furuncle   is  small ;  carbuncle  varies   in 
size  from  one  to  ten  or  more  centimetres 
in  diameter.     Furuncle  is  tender  to  the 
touch  ;  carbuncle,  though  spontaneously 
painful,  is  not  tender.  Boils  generally  occur 
in  numbers ;  carbuncle  is  commonly  single. 
The   treatment  of   furunculosis   is    at 
times  by  no  means  easy.     Each  case  re- 
quires careful  study,  with  the   view,  if 
possible,   of    ascertaining    the   cause   at 
work,  and  obviating  this  when  possible. 
The  various  functions  of  the  body  are  to 
be  carefully  regulated.    The  diet  should  be 
of  good  quality  and  varied  ;  wine  and  malt 
liquors  may  be  prescribed ;  the  regimen 
•moderate  and  conducive  to  the  general 
improvement  of  the  system.     Fresh  air 
and  outdoor  exercise  are  to  be  urged  in 
most  cases.     Tonics  are  very  often  called 
for.      Quinine  in  considerable  doses,  as 
much  as  sixteen  grains  per  diem,  and  iron 
alone  or  with  strychnia  may  be  given. 
The   "mistura  ferri   acida,"   mentioned 
above  under  eczema,  as  well  as  arsenic 
alone  or  in  connection  with  iron,  will  be 
found  serviceable  at  one  time  or  another. 
Other  remedies  are  :  the  sulphite  or  hypo- 
sulphite of  sodium  in  fifteen-  or  thirty- 
grain  doses  every  two  or  tln-ee  hours  ; 
sulphide  of  calcium  in  doses  of  an  eighth 
to  one-quarter  of  a  grain  every  two  hours  ; 
liquor  potassse  in  ten-  to  twenty-minim 
doses,  with  a  bitter  infusion,  as  calumba 
or  quassia ;  fresh  yeast  in  tablespoonful 


doses  three  times  daily  ;  syrup  of  the 
hypophosphites  of  lime,  iron,  soda,  and 
potassa,  as  recommended  by  Piffard  ;  tar- 
water  up  to  a  quart  daily  ;  phosphorus. 
Such  are  the  remedies  most  usually  to  be 
relied  upon  in  the  treatment  of  furunculo- 
sis. No  one  can  be  recommended  above 
the  rest ;  what  will  suit  one  case  will  not 
suit  another. 

The  prognosis  of  furunculosis  is  a  little 
uncertain  as  regards  time ;  relapses  are 
apt  to  occur.  Sometimes  change  of  cli- 
mate and  travel  are  required  to  break  up 
its  recurrences.1 

Anthrax. 

Anthrax  is  a  hard,  more  or  less  circum- 
scribed, dark  red,  painful,  deep-seated  in- 
flammation of  the  skin  and  subcutaneous 
connective-tissue,  variable  as  to  size,  ter- 
minating in  a  slough.  Carbuncle  is  usu- 
ally accompanied  by  a  good  deal  of  con- 
stitutional disturbance.  It  is  ushered  in 
by  a  chill  followed  by  fever.  The  skin 
over  the  affected  part  becomes  hot  and 
painful,  and  a  firm,  flat,  more  or  less 
sharply  circumscribed  inflammation  of  a 
somewhat  dusky  red  hue  forms,  which  is 
deeply  seated  in  the  tissues.  It  is  painful, 
with  commonly  more  or  less  of  a  burning 
sensation.  The  symptoms  become  gradu- 
ally more  marked  during  ten  days  to  two 
weeks,  when  the  tissues  begin  to  break 
down  and  soften,  and  the  skin  becomes 
gangrenous.  Perforations  appear  at  vari- 
ous points,  either  filled  with  tough  fibrous 
j'ellow  cores,  or  hollow  ;  and  from  these 
issues  a  yellow  sanious  fluid.  The  surface 
soon  assumes  a  cribriform  or  sieve-like 
appearance,  which  is  very  characteristic. 
Unless  the  carbuncle  is  small,  the  whole 
skin  covering  it  usually  sloughs  sooner 
or  later,  leaving  a  large  open  ulcer  healing 
slowly. 

The  duration  of  carbuncle  is  usually 
from  four  to  six  weeks,  though  its  course 
depends  somewhat  on  the  age  and  strength 
of  the  patient.  It  is  usually  single,  and 
its  favorite  seats  are  on  the  back  of  the 
neck,  shoulders,  back,  and  buttocks.  It 
is  a  serious  disease  in  elderly  persons, 
and  when  extensive  is  liable  to  terminate 
fatally.  Boils  are  apt  to  appear  about 
the  borders  of  carbuncle.  The  affection 
sometimes  occurs  in  connection  with  dia- 
betes. 

The  causes  are,  so  far  as  can  be  con- 

1  For  an  account  of  the  affections  known  as 
Aleppo  Bouton,  boil  or  evil,  Delhi  boil ,  and  Biskra 
Bouton,  see  "On  certain  Endemic  Skin-  and 
other  Diseases  of  India  and  Hot  Climates 
generally,"  by  Tilbury  Fox,  M.D.,  and  T. 
Farquhar,  M.D.,  London,  1876;  also,  Geber, 
Vierteljahressch.  f.  Derm.  u.  Syph.,  4tes  Hft., 
1874,  p.  445. 
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jectured,  similar  to  those  which  give  rise 
to  furuncles.  The  disease  is  not  a  group 
of  boils,  but  a  much  more  deeply  seated 
and  serious  affection. 

Carbuncle  is  distinguished  from  fu- 
runcle by  its  size,  flatness,  course,  multi- 
ple points  of  suppuration,  and  extensive  j 
slough.  From  erysipelas,  which  it  some- 
times resembles  in  its  early  stages,  its  cir- 
cumscribed outline  will  soon  distinguish  it.  j 

The  general  treatment  of  carbuncle 
should  be  strongly  supporting.  The  most 
nourishing  foods,  and  stimulants,  must  be 
freely  given.  Tincture  of  iron  and  qui- 
nine are  the  best  medicines.  The  latter 
should  be  given  in  sixteen  to  twenty-live 
grain  doses  once  daily.  Anodynes  should 
be  given  freely  when  required  to  procure 
rest  at  night.  Fresh  air  and  exercise, 
when  these  can  be  taken,  are  important 
factors.  When  the  carbuncle  is  tense 
and  hard,  deep  cruciform  incisions  for 
relief  have  the  sanction  of  old  usage  to 
recommend  them.  The  majority  of  cases, 
however,  according  to  Sir  James  Paget, ' 
do  equally  well  without  cutting.  Dr.  D. 
H.  Agnew2  suggests  painting  cantharidal 
collodion  around  the  carbuncle  in  a  broad 
band,  the  effect  of  the  blister  being  to  re- 
move the  tension.  Among  dressings, 
Hebra  recommends  cloths  wrung  out  of 
cold  water  or  ice  bags  in  the  early  stage. 
So  soon  as  suppuration  begins,  warm 
fomentations,  poultices,  etc.,  are  to  be 
used.  These  tend  to  relieve  the  tension 
of  the  tissues  and  hasten  the  discharge  of 
the  slough.  The  poultices  are  best  made 
with  flaxseed-meal  or  corn-meal ;  they 
should  be  put  on  hot  and  changed  fre- 
quently. The  parts  should  be  kept  clean, 
washed  frequently  with  a  weak  carbolic 
acid  solution,  and  the  slough  removed  as 
rapidly  as  possible,  so  as  to  leave  as  little 
as  possible  of  the  diseased  tissue  in  con- 
tact with  the  springing  granulations. 
When  the  ulcer  begins  to  granulate  it 
must  be  encouraged  to  heal.  The  prog- 
nosis should  be  extremely  guarded. 

Poisoned  "wounds.3— A  number  of 
small  insects,  as  certain  kinds  of  midges 
and  flies,  the  mosquito,4  flea,  bed-bug, 
bee,  wasp,  spider,  scorpion,  etc.,  chiefly 

1  On  the  treatment  of  carbuncle.  Clinical 
Lectures  and  Essays.     London,  1875. 

2  Principles  and  Practice  of  Surgery,  vol. 
i.,  Phila.,  1878. 

3  See,  for  fuller  description,  Agnew's  Prin- 
ciples and  Practice  of  Surgery,  vol.  i.,  Phila., 
1878  ;  and  Gross's  System  of  Surgery,  Phila., 
1872. 

*  See  an  interesting  paper,  by  Dr.  Jas.  C. 
White,  of  Boston,  giving  cases  where  serious 
symptoms  were  produced  by  the  bite  of  large 
numbers  of  mosquitoes.  "On  the  protection 
acquired  by  the  human  skin,  and  other  tissues 
against  the  action  of  certain  animal  poisons 


those  met  with  in  hot  climates,  produce 
poisoned  wounds,  differing  in  character 
and  severity.  The  lesions  produced  often 
resemble  urticaria  and  purpura,  and  the 
effect  may  not  be  limited  to  the  inoculated 
point  only.1  The  treatment  is  usually 
purely  local  and  sedative. 

Dissection-wounds. — These  may  give 
rise  to  merely  local  appearances,  or  to 
general  symptoms  with  severe  constitu- 
tional disturbance.  The  first  lesion,  which 
generally  occurs  on  the  hand  at  the  seat 
of  some  former  abrasion,  is  a  small  vesi- 
cle or  pustule  situated  on  a  hard  inflam- 
matory base,  or  at  times  a  patch  of  dusky 
red  inliltration.  There  is  at  first  more  or 
less  burning  and  itching,  which  may  be 
followed  by  pain,  usually  extending  up 
the  arm  to  the  axilla,  lymphangitis,  and 
constitutional  symptoms.  When  the  af- 
fection is  local,  the  epidermis  may  become 
thick  and  fissured,  the  sore  secreting  a 
thick  or  thin  fluid  resulting  in  a  crust. 
Sometimes  the  lesion  assumes  an  indolent 
tubercular  or  warty  character,  as  de- 
scribed by  Wilks,  under  the  name  of  ver- 
ruca necrogenica.2  It  is  also  known  as 
''dissection" and  "post-mortem"  tubercle. 
Its  usual  seat  is  about  the  fingers  and  joints. 
It  is  usually  rebellious  to  treatment.  The 
best  remedies  are  stimulating  ointments, 
as  the  mercurials,  nitrate  of  silver,  caustic 
potassa,  and  acetic  acid. 

Malignant  pustule. — This  affection 
has  given  rise  to  a  good  deal  of  discussion 
in  France  of  late,  but  has  been  very  little 
heard  of  in  this  country.  It  is  due  to  the  in- 
oculation of  a  virulent  poison  generated  in 
cattle  suffering  from  the  disease  known  as 
murrain  or  charbon.  After  inoculation, 
which  usually  takes  place  about  the  hands 
of  those  who  deal  with  cattle  and  hides, 
the  period  of  incubation  is  very  short, — 
only  a  few  hours,  when  the  part  is  at- 
tacked by  pain,  burning,  and  itching,  fol- 
lowed by  the  formation  of  a  vesicle  or 
pustule,  with  an  extensive  hard  areola,  on 
which  vesicles  are  sometimes  seated.  The 
pustule  increases  to  the  size  of  a  coin  ;  a 
slough  forms  which  soon  breaks  down  into 
an  unhealthy  ulcer  ;  the  patient  not  unfre- 
quently  succumbing.  The  disease  may 
also  be  induced  by  the  bite  of  flies,  acting 
as  carriers  of  the  specific  poison.  The 
treatment  of  malignant  pustule,  to  be  suc- 
cessful, must  be  prompt  and  thorough. 
Cauterization  is  usually  recommended, 
but  lately   good  results  have   been    ob- 

after  repeated  inoculations."  Boston  Med. 
and  Surg.  Journ.,  Nov.  9,  1871. 

'  See  a  case  where  a  wasp-sting  of  the  oeso- 
phagus produced  generalized  urticaria.  De 
Ranse,  Gaz.  Med.  de  Paris,  p.  476,  Sept.,  1875. 

8  Guy's  Hospital  Reports,  3d  ser.,  vol.  viii. 
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tained  by  injections  of  carbolic  acid. 
Treiat,1  in  a  typical  case,  made  a  deep  in- 
cision through  the  slough  and  applied 
Vienna  paste,  after  which  he  made  four  in- 
jections of  twenty  per  cent,  solution  of 
carbolic  acid  in  tne  vesicular  zone.  The 
next  day  there  was  some  improvement ; 
the  number  of  injections  was  increased  to 
ten,  and  the  improvement  continued  ;  the 
injections  were  then  reduced  by  two  daily. 
Carbolic  acid  had  been  given  internally. 
Eight  days  later  all  the  alarming  symp- 
toms had  disappeared  and  the  patient 
was  practically  well. 

Glanders. — Mention  may  be  here 
made  of  the  malignant  contagious  disease 
known  as  glanders,  farcy,  or  equinia,  de- 
rived from  the  horse,  and  manifesting  itself 
after  a  period  of  incubation  by  grave  con- 
stitutional symptoms,  with  inflammation 
of  the  nasal  and  respiratory  passages,  and 
a  deep-seated,  pustular,  vegetating,  tuber- 
cular ("farcy-buds"),  or  hemorrhagic, 
ulcerative  form  of  eruption.  The  disease 
is  rare  and  frequently  fatal ;  no  specific 
treatment  lias  been  recommended. 

Dermatitis. 

Under  the  head  of  dermatitis,  signify- 
ing merely  inflammation  of  the  skin,  are 
to  be  grouped  a  number  of  inflammatory 
affections  which  have  not  been  included 
under  other  heads.  These  usually,  though 
not  always,  result  from  external  agencies, 
as  heat,  cold,  irritating  chemicals,  etc. 
There  may  be  erythema  only,  or  vesicles, 
pustules,  blebs,  or  gangrene  may  super- 
vene. The  affection  may  be  generalized, 
as  in  dermatitis  from  poisonous  substances 
ingested,  or  circumscribed,  as  in  trauma- 
tic dermatitis.  According  to  the  causes 
producing  this  form  of  inflammatory  dis- 
ease of  the  skin  we  may  have  : — 

Traumatic  Dermatitis. 

This  is  due  to  violence  to  the  skin. 

Under  this  head  are  included  contu- 
sions, abrasions,  excoriations  depending 
upon  scratching,  etc. 

Dermatitis  Venenata. 

This  is  produced  by  poison-oak  and  ivy, 
poisonous  sumach,  nettle,  mezereon, 
arnica,  etc.  Rhus  poisoning  is  the  most 
important  of  these  forms  of  dermatitis. 
It  prevails  chiefly  in  the  spring  and 
autumn,  and  varies  much  in  intensity  in 
different  parts  of  the  country,  occurring 
in  a  very  severe  form  in  California,  for 
instance.     Personal  idiosyncras}'  likewise 

1  Comptes  Rendns  de  l'Academie  de  Med. 
Le  Progres  Med.,  1881,  p.  143. 


plays  an  important  part.  An  exposure  to 
direct  contact  with  the  poison  vine  or  oak 
may  be  endured  by  one  person  with  im- 
punity, while  another,  susceptible  to  the 
influence  of  the  rhus,  will  be  severely 
attacked  as  a  result  of  exposure  to  the 
smoke  alone  of  the  burning  vines,  or  even 
to  the  wind  blowing  over  the  fresh  ones.1 
The  poison  is  readily  conveyed  from  the 
hands,  the  usual  point  of  contagion,  to  the 
face  and  genitalia,  which  are  very  apt  to 
become  the  seat  of  the  disease  also.  The 
eruption  usually  follows  exposure  within 
a  few  hours.  It  may  be  erythematous  or 
vesicular,  but  is  usually  the  latter.  The 
vesicles  may  be  few  in  number  and  ill 
developed,  or  they  may  be  numerous,  of 
various  sizes  crowded  together,  and  seated 
on  an  inflamed  or  cedematous  base. 
Swelling,  heat,  and  itching  are  among 
the  most  marked  symptoms.  Sometimes 
the  parts  attacked,  as  the  face,  are  much 
swollen  and  disfigured.  The  lesions  run 
an  acute  course,  usually  rupturing  and 
drying  into  yellowish  crusts.  The  affec- 
tion may  last  from  one  to  six  weeks.  In 
persons  predisposed  to  eczema,  an  attack 
of  this  affection  may  follow\  This  should 
be  borne  in  mind  in  giving  a  prognosis. 

Local  treatment  alone  is  usually  re- 
quired. Of  the  innumerable  remedies 
recommended  from  time  to  time  in  the 
medical  journals,  the  majority  owe  their 
reputation  to  their  success  in  curing  iso- 
lated cases.  In  a  disease  like  dermatitis 
venenata,  which  is  so  often  self-limited,  a 
few  cases  successfully  treated  form  an 
insufficient  basis  for  the  recommendation 
of  a  new  remedy.  Fortunately  a  few  old 
remedies  are  in  use  which  are  amply  suffi- 
cient. These  are  for  the  most  part  seda- 
tives and  astringents.  Dilute  lead-water 
is  popular  and  useful.  Black  wash  em- 
ployed as  a  lotion  for  a  quarter  of  an  hour 
at  a  time,  every  three  or  four  hours,  as 
recommended  by  Dr.  White,  is  a  very 
serviceable  application.  Decoction  of 
white  oak  bark  is  also  useful.  The  remedy, 
however,  which  I  have  used  almost  exclu- 
sively for  the  past  three  or  four  years,  is 
the  fluid  extract  of  grindelia  robusta,  di- 
luted to  the  extent  of  two  drachms  of  the 
extract  to  the  pint  of  water.  In  some 
cases  astringent  powders  may  be  used. 

Akin  to  dermatitis  venenata  is  that  form 
of  inflammation  of  the  skin  which  is 
brought  about  by  the  use  of  poisonous 
clothing.  Stockings  or  underclothing  dyed 
with  aniline  red,  yellow  or  brown  morocco 
hat  bands  or  shoe  linings,  or  green  tulle 
dresses,  are  among  the  forms  of  clothing 
most  likely  to  give  rise  to  dermatitis. 
Tincture  of  arnica  and  other  medicinal 

1  See  an  article  by  Dr.  James  C.  White, 
"  On  the  Action  of  Rhus  Venenata  and  Rhus 
Toxicodendron  on  the  Human  Skin."  New 
York  Med.  Journal,  March,  1873. 
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agents  sometimes  give  vise  to  dermatitis, 
and  advantage  is  sometimes  taken  of  the 
action  of  these  remedies  to  produce  feigned 
eruptions.  Nitric  acid  and  cantharides 
have  been  used  for  producing  factitious 
pemphigus,  and  mustard  plasters  and  tur- 
pentine have  been  employed  to  cause  ery- 
thema.1 

Dermatitis  calorica  includes  the 
inflammatory  symptoms  produced  by 
heat  and  cold  in  the  form  of  burns  and 
frost-bites.  They  may  take  the  form  of 
erythematous,  vesicular,  bullous,  or  gan- 
grenous eruptions. 

Dermatitis  gangrenosa  is  a  rare 
affection  which  has  chiefly  come  to  notice 
during  the  past  few  years  through  a  num- 
ber of  reports  published  in  the  medical 
journals.  It  may  be  idiopathic  or  symp- 
tomatic. The  idiopathic  form  shows  a 
tendency  to  symmetrical  manifestation. 
It  begins  usually  in  the  form  of  small  or 
large,  circular,  erythematous,  reddish,  or 
purplish  spots,  which  may  be  tender  and 
painful,  or  without  sensation  ;  after  under- 
going a  more  or  less  variable  course  they 
become  gangrenous  and  slough,  the  pro- 
cess terminating  fatally  or  in  recovery,  the 
latter  event  taking  place  sometimes  in 
the  gravest  cases.  There  is  usually  some 
constitutional  disturbance,  fever,  malaise, 
debility,  etc.  ;  cases  have  been  reported 
by  Fagge,2  Brodie,3  Stockwell,4  Eooke,5 
and  Petri.6  Gangrenous  patches  may 
follow  nerve-lesions,  or  may  occur  also  in 
connection  with  grave  cerebral  or  spinal 
diseases,  as  in  the  form  of  acute  bed-sore.7 
These  form  the  symptomatic  form  of  gan- 
grene. 

In  all  cases  of  gangrene  of  the  skin  and 
the  like,  care  should  be  used  to  exclude 
artificial  and  feigned  diseases.8 

Dermatitis  medicamentosa.  —  Af- 
fections of  the  skin  due  to  the  ingestion 
of  medicinal  agents  have  only  lately  at- 

1  See  a  paper  by  the  late  Mr.  Startin,  of 
London,  on  "Feigned  Diseases  of  the  Skin." 
Brit.  Med.  Journ.,  Jan.  8,  1870  ;  also  an  arti- 
cle by  Dr.  Fagge  on  the  same  subject  in  the 
same  journal  for  February  12,  and  March  26, 
1870. 

2  Guy's  Hospital  Reports,  vol.  xiii.,  3d 
ser.,  1868. 

3  The  Works  of  Sir  Benjamin  Brodie,  1865, 
vol.  iii.,  p.  392. 

4  British  Medical  Journal,  February  12, 
1870. 

5  Lancet,  1864,  vol.  ii.,  p.  486. 

6  Berlin  Klin.  Wochens.,  1879,  p.  509.  Ab- 
stract inPhila.  Med.  Times,  Jan.  3,  1880. 

7  See  Charcot,  "Diseases  of  the  Nervous 
System."  ""  New  Sydenham  Society's  Transla- 
tion, London,  1877. 

Tilbury  Fox,  Lancet,  Oct.  30,  1875. 
vol.  iii. — 49 


tracted  attention.1  They  are  mostly  of 
two  classes,  either  a  diffuse  erythematous, 
papular,  or  petechial  eruption,  or  an  in- 
volvement of  the  glands  with  the  forma- 
tion of  pustules,  furuncular  or  phlegmon- 
ous lesions.  The  drugs  thus  far  known 
to  have  given  rise  to  eruptions  of  the  skin, 
are  as  follows  :  Arsenic  may  give  rise 
to  dermatitis  of  an  erysipelatous  type, 
papular,  urticaria-form,  vesicular,  and 
herpetiform  eruptions.2  Pustular  and 
furuncular  eruptions  are  also  said  to  have 
been  observed.  Belladonna  gives  rise 
at  times  to  an  erythematous  or  searlatini- 
form  eruption,  and  sometimes  to  an  ery- 
themato-papul  arrash.  Bromine,  or 
rather  its  salts,  gives  occasion  to  the 
occurrence  of  maculo-papular,  pustular, 
or  phlegmonous  eruptions.  Cannabis 
Indica  has  been  known  to  cause  a  vesi- 
cular eruption.  Chloral  may  give  rise 
to  an  erythematous  condition,  or  to  papu- 
lar, urticaria-form,  vesicular,  pustular, 
and  now  and  then  to  more  or  less  severe 
petechial  eruption.  Copaiba  commonly 
gives  rise  to  an  erythematous  or  roseolar 
eruption.  Bullous  eruptions  have,  how- 
ever, been  reported  as  resulting  from  its 
use.  Cubebs  has  been  reported  as  caus- 
ing a  roseola-like  eruption,  and  digitalis 
a  scarlatiniform  eruption  with  papular 
erythematous  lesions.  Iodine  alone,  or  in 
combination,  often  causes  the  appearance 
of  eruptions  of  the  skin,  of  which  the 
form  may  be  erythematous,  papular,  vesi- 
cular, bullous,  pustular,  or  hemorrhagic. 
Of  these,  the  pustular  is  the  commonest, 
and  in  its  acneiform  modification  is  well 
known.  Occasionally  it  may  assume  a 
phlegmonous  form  resembling  some  syphi- 
litic eruptions.  Mercury  commonly 
gives  rise  to  erythematous  and  scarlatini- 
form eruptions,  though  cases  have  been 
described  where  vesicles,  bullse,  pustules, 
and  phlegmon  have  been  observed.  Mor- 
phia or  opium  usually  gives  occasion  to  a 
scarlatiniform  rash,  which  attacks  the 
flexor  surfaces  by  preference,  and  is 
sometimes  followed  by  extensive  desqua- 
mation. Phosphoric  acid  is  reported 
in  one  instance  to  have  given  rise  to  a 
bullous    eruption.      Quinine  and  cin- 

1  See  a  paper  by  the  author,  read  at  the 
Fourth  Annual  Meeting  of  the  American 
Dermatological  Association,  and  published  in 
the  Archives  of  Dermatology,  October,  1880, 
on  "  Medicinal  Eruptions,"  giving  an  ana- 
lysis of  all  cases  reported  up  to  that  date. 

2  Whether  arsenic  can  give  rise  to  an  erup- 
tion resembling  herpes  zoster  is  a  mooted 
point.  Several  cases  have  been  reported 
where  the  coincidence  has  been  striking. 
Dermatologists,  however,  differ  on  this  ques- 
tion. See  Transactions  of  the  American 
Dermatological  Association,  at  the  Fourth 
Annual  Meeting,  held  in  Newport,  H.  I., 
1880. 
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chona  now  and  then  give  occasion  to 
the  appearance  of  very  striking  eruptions 
resembling  the  rash  of  scarlatina  or 
measles  ;  occasionally  papular,  urticaria- 
form,  hemorrhagic,  or  even  gangrenous 
eruptions  are  found  to  follow  the  inges- 
tion of  these  drugs.  Salicylic  acid 
now  and  then  produces  a  scarlatiniform 
eruption,  and  cases  have  been  reported 
where  vesicular  and  petechial  eruptions 
have  followed  its  use.  Santonine,  and 
strychnia,  have  been  reported  in  single 
instances  as  producing  eruptions,  as  also 

have  TAR,  CARBOLIC  ACID,  TURPENTINE, 

rosin,  and  petroleum.  The  medicinal 
eruptions  are  sometimes  difficult  to  make 
out.  Their  history,  and  their  cessation 
after  the  suspension  of  the  medicine,  will 
usually  serve  in  deciding  the  diagnosis. 


Class  III.—HEMOEEHAGES. 

Purpura. 

■•«* 

Purpura  consists  in  the  development  of 
variously  sized  and  shaped,  non-elevated, 
or  raised,  smooth,  reddish,  hemorrhagic 
patches,  characterized  by  not  disappear- 
ing under  pressure. 

Purpura  simplex  is  that  variety  of  the 
disease  which  is  characterized  by  the 
more  or  less  sudden  appearance  of  bright 
reddish,  claret -colored,  or  purplish, 
sharply  circumscribed,  roundish,  ovalish, 
or  irregularly-shaped  hemorrhagic  spots.1 
These  vary  in  size  from  a  pin-point  to  a 
bean.  They  usually  occur  in  considera- 
ble numbers,  and  are  more  apt  to  be 
found  upon  the  lower  extremities,2  though 
they  may  occur  on  any  part  of  the  sur- 
face. They  are  apt  to  be  scattered  about 
over  a  considerable  area.  There  are 
usually  no  subjective  symptoms  as  itch- 
ing, etc.  ;  occasionally,  the  outbreak  of 
the  eruption  is  preceded  by  malaise  and 
loss  of  appetite,  with  a  sense  of  fatigue. 

Purpura  urticans  is  a  form  of  purpura 
where  wheals  occur  in  connection  with 
the  hemorrhagic  spots.  Under  this  head 
may  be  classed  the  so-called  neurotic 
purpura,  when  the  nervous  system  is 
manifestly  at  fault.3      Blebs  have   been 

1  The  eruption  sometimes  assumes  a  curi- 
ous circinate  form,  as  in  a  case  observed  in 
Dr.  Duhring's  Clinic,  at  the  University  Hos- 
pital. See  a  Clinical  Report,  Phil.  Med.  and 
Surg.  Reporter,  Aug.  3,  1878. 

2  See  Duhring's  Atlas,  Plate  K. 

■  3  See  Dr.  Weir  Mitchell,  in  the  Amer. 
Journ.  Med.  Sci.,  July,  1869,  p.  116,  and 
Tyrrell,  Pacific  Med.  and  Surg.  Journ.,  June, 
1876.  The  latter  believes  in  the  close  con- 
nection of  malaria  which  coincided  with  the 
occurrence  of  his  cases. 


noted  in  association  with  purpura  in  a 
case  reported  by  Dr.  J.  C.  White,  of 
Boston.1  Eeference  has  been  made  under 
medicinal  eruptions  to  the  hemorrhagic 
effusions  due  to  various  drugs. 

Purpura  occurs  more  commonly  in  the 
old  than  in  the  young.  The  attack  may 
last  from  two  to  four  weeks.  Eelapses 
are  apt  to  take  place  in  the  form  of  re- 
peated crops  of  the  spots  in  the  course  of 
the  disease.  The  causes  of  purpura  are 
usually  obscure  ;  it  occurs  in  the  healthy 
as  well  as  in  the  debilitated. 

Purpura  can  scarcely  be  mistaken  for 
any  other  disease.  Plea-bites  only  re- 
semble the  eruption  ;  these  always  show 
the  punctured  wound  of  the  insect  in  the 
centre  of  the  hemorrhage,  with  a  con- 
gested areola  around  it. 

Purpura  rheumatica  is  a  form  of  purpura 
which  is  ushered  in  with  more  or  less 
fever,  lassitude,  loss  of  appetite,  and 
depression,  with  marked  rheumatic  pains 
throughout  the  body,  more  particularly 
about  the  joints  of  the  lower  extremities. 
The  spots  are  pinkish  or  darker  in  color, 
and  are  sometimes  raised  above  the  skin. 
There  are  no  accompanying  symptoms  in 
the  lesions,  but  the  skin  generally  may  be 
sore.  Presh  crops  of  the  eruption  may  ap- 
pear, and  the  disease  may  run  on  for  weeks 
or  months  with  lassitude,  rheumatic  pains, 
etc.,  as  marked  symptoms.  Sometimes 
the  rheumatic  symptoms  are  prominent, 
and  there  are  few  lesions  upon  the  skin, 
so  that  it  seems  like  a  simple  rheuma- 
tism ;  at  other  times  the  eruption  may  be 
more  abundant,  when  it  may  be  mistaken 
for  the  macular  syphiloderm.2 

Purpura  hemorrhagica  is  a  much  more 
serious  form  of  the  disease  than  those 
above  noted.  The  premonitory  symp- 
toms are  more  marked,  and  the  patient 
often  feels  as  if  threatened  with  the  ad- 
vent of  some  serious  malady.  The  spots 
when  they  make  their  appearance  are 
found  in  all  parts  of  the  body,  and  vary 
in  size  from  a  small  coin  to  the  palm  of 
the  hand.  They  may  coalesce  and  form 
variously  shaped  irregular  patches. 
Hemorrhage  from  the  gums,  mouth, 
nostrils,  bowels,  and  bladder,  may  take 
place  to  a  slight  or  to  a  severe  degree. 
The  disease  may  last  a  week  or  a  month, 
relapses  occurring.  It  is  a  serious  dis- 
ease, and  may  end  fatally.  It  may  occur 
in  both  children  and  adults,  and  in  the 

1  A  case  of  recurrent  cutaneous  hemorrhage 
with  urticarial  and  bullous  efflorescence. 
Boston  Med.  and  Snrg.  Journ.,  Oct.  10,  1878. 

2  See  a  paper  by  Dr.  Duhring  in  the  Phila. 
Med.  Times,  vol.  iii.,  p.  545,  1873. 

Dr.  Kinnicutt,  of  New  York,  has  reported  a 
number  of  cases  of  this  form  of  purpura  in  the 
Archives  of  Dermatology,  vol.  i.,  p.  193. 
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strong  find  healthy  as  well  as  in  the  deli-  I  mistaken     for    scurvy.      The     following 
cate.  °  table'  will  show  the  points  of  difference. 

Purpura    hemorrhagica    is    apt  to   be 


Scurvy 

1.  Is  due  to  privation  from  vegetables 
and  to  depressing  circumstances,  and  is 
cured  by  lime-juice  and  fruit. 

2.  Affects  usually  many  persons  at  the 
same  time. 

3.  The  gums  become  spongy,  the  teeth 
loose,  and  painful  subcutaneous  ecchy- 
moses,  prone  to  suppuration,  may  occur. 

4.  Is  "attended  with  great  prostration 
and  a  peculiar  dusky  pallor  of  skin. 

5.  Death  occurs  rarely  from  hemor- 
rhage, usually  from  serous  effusions  or 
septicaemia. 

In  addition,  the  premonitory  symptoms 
in  purpura  may  not  be  chai'acteristic,  or 
may  be  wanting  entirely,  while  in  scurvy 
they  form  a  well-defined,  group,  consisting 
of  absolute  weakness  and  general  debility, 
impaired  circulation,  tumefaction  of  the 
gums  with  bleeding,  and  looseness  of  the 
teeth.  Purpura  is  apt  to  come  out  sud- 
denly ;  scurvy  always  makes  its  appear- 
ance slowly. 

In  the  treatment  of  purpura,  attention 
must  first  be  paid  to  the  removal  of  the 
cause  if  this  can  be  ascertained.  Nutri- 
tious diet,  and,  if  the  hemorrhage  be  ex- 
tensive, above  all,  rest  in  the  horizontal 
position  are  important.  In  purpura 
simplex,  ergot,  the  preparations  of  iron, 
quinine,  the  mineral  acids,  together  with 
frictions  and  cold  baths,  are  beneficial. 
Purpura  hemorrhagica  calls  for  prompt 
and  decided  treatment.  Perfect  rest  in 
the  horizontal  position,  with  the  same 
medical  treatment  as  in  purpura  simplex 
is  appropriate.  Hypodermic  injections 
of  ergot,  as  recommended  by  Minich,1  are 
to  be  employed  •,  electricity  has  been  used 
by  Shand2  where  other  remedies  have 
failed.  In  ordinary  cases,  tincture  of  the 
chloride  of  iron,  in  doses  of  twenty  to 
thirty  drops  thrice  daily,  alone  or  with 
digitalis  and  ergot,  may  be  given.  Tur- 
pentine and  the  acetate  of  lead  with 
opium  may  also  be  given.  Externally, 
sponging  with  vinegar,  solutions  of  tannin, 
alum,  etc.,  are  recommended  by  authori- 
ties. I  have  not  had  occasion  to  use 
them.  Ice  applied  locally,  and  ice-water 
enemata,  where  there  is  hemorrhage  from 
the  bowels,  may  be  employed  with  benefit. 

The  prognosis  of  all  forms  of  purpura 

1  Phila.  Med.  Times,  May  8,  1875. 

2  Lancet,  July  19,  1879. 


Purpura  Hemorrhagica 

1.  Is  not  produced  by  want  of  vege- 
tables, and  lime-juice  has  no  inlluence 
on  its  course. 

2.  Occurs  sporadically. 

3.  N~o  affection  of  gums  or  painful  ec- 
chymoses. 

4.  Prostration  only  proportionate  to 
loss  of  blood  ;  skin  anaemic. 

5.  Death  results  from  asthenia  or  syn- 
cope, the  result  of  hemorrhage. 


except  purpura  hemorrhagica  is  good. 
The  disease  in  all  forms  is  apt  to  be  stub- 
born ;  P.  rheuinatica,  particularly  so. 
The  prognosis  of  purpura  hemorrhagica 
should  be  guarded,  as  it  is  a  treacherous 
and  serious  disease. 

Under  the  head  of  hemorrhages,  some 
brief  mention  may  be  made  of  hematidro- 
sis,  or  bloody  sweat,  which  consists  in 
the  appearance  at  the  cutlets  of  the  ex- 
cretory ducts  of  the  sweat-glands  of  a  red- 
dish fluid  containing  blood.  It  is  usually 
in  small  quantity  and  localized,  and  is  a 
cutaneous  hemorrhage  taking  place  about 
the  sweat-glands,  and  emptying  itself 
through  the  sweat-ducts.  It  is  a  very 
rare  disease.2 

Closely  connected  with  this  form  of 
cutaneous  hemorrhage  is  that  known  as 
bleeding  stigmata,  of  which  one  of  the 
earliest  cases  on  record  is  that  of  St. 
Francis  of  Assisi,  in  the  eleventh  cen- 
tury. The  fact  of  the  occurrence  of  stig- 
mata, in  the  case  of  St.  Prancis,  has,  I 
think,  been  proved  beyond  doubt.  A 
recent  case  of  some  notoriety  is  that  of 
Louise  Lateau,  a  young  Belgian  girl.  In 
this  case,  the  hemorrhages  were  connected 
with  ecstasy  and  other  nervous  pheno- 
mena.3 


1  Taken  from  Mr.  Malcolm  Morris's  Man- 
ual of  Skin-Diseases,  Am.  ed.,  p.  193. 

2  Cases  have  been  reported  by  Hart  (Rich- 
mond and  Louisville  Med.  Journ.,  Jan.,  1875, 
p.  98),  and  McCall  Anderson  (Journal  of 
Cutaneous  Medicine,  Oct.  1867;  also  Lectures 
on  Clin.  Med.,  London,  1877). 

3  See  Warlomont  (Louise  Lateau,  Rapport 
Medical.  Paris  et  Bruxelles,  1875),  and 
Lefebre  (Louise  Lateau,  de  Bois  d'Haine ; 
sa  vie,  ses  ecstases.  sea  stigmates,  Louvain, 
1874).  A  similar  case  has  been  reported  from 
Bahia.    (Le  Mouvement  Medical,  No.  1,  1877.) 
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Class  IV.— HYPEKTKOPHIES. 

(1)  of  pigment. 

Lentigo — Chloasma — IST^evtjs    Pig- 
mentosus. 

Lentigo  or  freckles,  though  a  common 
affection,  is  so  unimportant  as  to  demand 
only  a  passing  notice.  Their  ordinary 
seat  is  upon  the  face,  but  they  may  occur 
in  any  part  of  the  body.  They  are  rarely 
seen  before  the  third  year,  and  tend  to 
disappear  spontaneously  in  older  persons. 
Preckles  of  an  intense  dark  brownish  or 
blackish  color  are  met  with  as  one  of  the 
symptoms  in  the  rare  disease  known  as 
'•xeroderma  of  Hebra."1  The  remedies 
employed  in  lentigo  are  the  same  as  those 
used  in  chloasma. 

Chloasma,  sometimes  called  "melano- 
derma,"2 is  a  discoloration  of  the  skin, 
occurring  in  variously-sized  and  shaped 
patches,  of  a  yellowish,  brownish,  or 
blackish  tint.  It  may  occur  over  a**part 
or  over  the  entire  surface,  and  may  be 
idiopathic,  the  result  of  external  agencies, 
as  scratching,  blistering,  and  heat,  or 
sj^mptomatic.  Belonging  to  the  latter 
category  may  be  mentioned  chloasma 
uterinum,  the  pigmentation  of  Addison's 
disease,  and  those  discolorations  which 
occur  in  connection  with  certain  general 
diseases,  as  tuberculosis,  cancer,  mala- 
ria, etc. 

The  most  important  variety  of  chloasma 
•is  chloasma  uterinum,  which  consists  in 
the  presence  of  one  or  several  patches  of 
pigment-deposit,  appearing  usually  about 
the  forehead,  extending  across  from  side 
to  side,  from  below  the  base  of  the  scalp 
to  just  above  the  eyebrows,  in  a  broken 
or  continuous  band.  Occasionally  the 
whole  face  may  be  covered  as  with  a 
mask.  The  discoloration  may  also  occur 
elsewhere  on  the  body.  The  affection 
occurs  between  puberty  and  middle  age, 
is  more  frequent  in  married  women,  and 
is  caused  by  pregnancy  or  by  uterine  de- 
rangements. In  single  women  it  gen- 
erally occurs  between  the  ages  of  thirty 
and  forty,  and  does  not  show  itself  after 
the  climacteric  period  in  either  the  single 
or  the  married. 

Chloasma  is  apt  to  be  mistaken  for 
tinea  versicolor,  on  account  of  the  simi- 
larity in  color.  The  distribution  of  the 
disease  is  quite  different,  however  (see 
tinea  versicolor),  and  the  presence  or  ab- 
sence of  fungus  will  settle  the  question. 

The  treatment  of  chloasma  should  first 
be  directed  to  the  removal  of  the  cause 
when  this  is  possible.     Without  this  all 

1  See  Duhring's  Treatise,  p.  406. 

2  See  a  description  of  the  v.nr.ions  forms  of 
melanoderma,  by  Dr.  J.  C.  White  ;  Boston 
Med.  and  Surg.  journ.,  vol.  i.,  1878. 


external  treatment  is  apt  to  be  disap- 
pointing. The  discoloration  may  be  re- 
moved from  the  skin  temporarily  by 
means  of  certain  washes  which  cause 
desquamation  of  the  superficial  layers  of 
the  epidermis.  These  must  be  used  at  first 
with  some  caution,  to  prevent  a  too  severe 
action  upon  the  skin.  The  following  for- 
mula is  well  spoken  of  by  Hardy  : — 
g.  Hydrarg.  chlorid.  corros.,  gr.  viiss. 

Zinci  sulphatis,  ^ss. 

Plumbi  subacetatis,  5SS- 

Aquae,  §iv.     M. 
Sig.  Lotion.     Apply  morning  and  evening. 

Bulkley  suggests  the  following  combi- 
nation : — 

ty.  Hydrarg.  chlorid.  corros.,  gr.  vj. 

Acidi  acetici  diluti,  f3ij. 

Boraeis,  ►)>.!• 

Aquas  rosse,  f3iv.     M. 
Sig.  Lotion.     Apply  twice  daily. 

Argyria  is  a  form  of  discoloration  of  the 
skin  occurring  after  the  prolonged  use  of 
nitrate  of  silver.  Iodide  of  potassium  has 
been  employed  internally  with  success  in 
two  cases  of  this  condition.1 

Ncevus  jngmentosus,  or  pigmentary  mole, 
may  be  of  various  size  and  shape,  with  a 
soft  and  smooth  surface,  constituting 
nozxus  spAlus;  or  uneven,  rough,  and 
warty,  forming  ncevus  verrucosus;  or  it 
may  occur  in  the  form  of  thick,  soft,  fatty 
connective-tissue  growths,  when  it  comes 
under  the  head  of  ncenis  lipomatodes. 
When  the  growth  is  covered  with  hair,  it 
is  called  naevus  pilosus. 

Pigmentary  nsevi  maybe  single  or  mul- 
tiple.2 They  may  occur  in  the  course  of 
nerve-tracts,  or,  more  frequently,  irregu- 
larly scattered  over  the  surface.  They 
may  be  removed  by  means  of  the  knife  or 
with  caustics  ;  when  they  are  small  and 
flat,  they  may  be  operated  upon  with 
caustic  potassa  or  ethylate  of  sodium. 

(2)   HYPERTROPHIES  OF  EPIDERMIS   AND 
PAPILLARY  LAYERS. 

Callnsitas.—  Callosities  are  those  hard, 
thickened,  horny  patches  of  skin  of  vari- 
able size  and  shape,  grayish  or  j'ellowish 
in  color,  unattended  by  pain,  and  which 
occur  for  the  most  part  about  the  hands 
and  feet.  They  are  composed  of  an  in- 
creased quantity  or  growth  of  the  epider- 
mic layer  of  the  skin.  The}'  commonly 
occur  at  some  point  where  the  occupation 
of  the  individual  gives  occasion  to  unusual 
pressure  and  friction,  so  that  in  many 
cases  the  profession  can  be  known  from 
the   locality   of   the    thickening.      Occa- 

1  Dr.  L.  P.  Yandell ;  American  Practitioner, 
Sept.,  1872. 

2  See  a  remarkable  case  of  multiple  nsevll 
by  Dr.  J.  Nevins  Hyde,  in  the  Chicago  Med. 
Journ.  and  Exam.,  Oct.,  1877. 
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sionally,  however,  they  appear  to  ueeur 
spontaneously. 

When  the  callosity  causes  pain  or  in- 
convenience it  is  to  be  removed  by  means 
of  local  measures.  The  part  should  be 
soaked  repeatedly  in  warm  water,  or 
macerated  by  a  water-dressing  or  a  poul- 
tice, and  when  it  is  softened  it  may  be 
scraped  or  pared  off  layer  by  layer  by 
means  of  a  sharp  knife. 

Clavus  is  a  small,  circumscribed,  usually 
flat,  deep-seated,  more  or  less  horny  for- 
mation, painful  upon  pressure,  situated 
for  the  most  part  about  the  toes.  Like 
the  callosity,  it  is  the  result  of  pressure, 
and  this,  if  continued,  may  give  rise  to 
inflammation.  The  common  seat  of  the 
corn  is  the  outer  surface  of  the  little  toe  and 
the  tops  of  the  toes.  Occurring  between 
the  latter  the  corn  is  accompanied  by 
more  or  less  maceration,  and  is  known  as 
a  "soft  corn."  The  cause  of  corns  is  to 
be  found  in  ill-fitting  or  too  tight  shoes. 
The  growth  is  made  up  of  a  circumscribed, 
excessive  development  of  the  epidermis, 
and  of  a  central  portion  or  core.  The 
latter  extends  quite  deeply  into  the  tis- 
sues, in  the  form  of  an  inverted  cone,  the 
base  being  directed  outwards,  and  appear- 
ing on  the  surface  as  a  rounded  spot.  The 
apex  of  the  cone  rests  on  the  papillary 
laye,r  of  the  corium.  The  :pain  attending 
corns  is  produced  by  the  core  pressing 
upon  the  true  skin,  causing  irritation  of 
the  nerve  filaments  of  the  papilla?. 

The  first  principle  in  the  treatment  of 
corns  is  removal  of  the  cause.  Tight  or 
badly-fitting  shoes  must  be  changed  for 
others,  or  modified  in  shape.  The  next 
point  is  the  removal  of  the  mass  of  epi- 
dermis. The  professional  chiropodist 
prefers  to  do  this  while  the  corn  is  dry, 
because  then  its  limits  are  better  defined. 
Most  persons,  however,  will  object  to  the 
pain  this  is  apt  to  cause,  and  I  think  it 
better,  in  most  cases,  to  first  soften  the 
epidermis  by  means  of  a  poultice,  or  by 
covering  the  corn  with  a  bit  of  patent 
lint,  soaked  in  carbonate  of  sodium,  and 
covered  with  a  piece  of  oil-silk  or  wax- 
paper.  The  outer  kiyers,  being  thus 
macerated,  may  be  removed  by  picking  or 
scraping  with  a  sharp  knife  ;  care  being 
taken  not  to  penetrate  and  wound  the 
tissues.  The  corn  should  be  protected 
from  pressure  by  a  plaster  of  some  resin- 
ous material,  or  diachylon  plaster,  pre- 
ferably with  a  hole  cut  in  the  centre.  The 
corn  plasters  of  felt  in  ring-shape,  which 
may  be  procured  in  the  shops,  answer  an 
excellent  purpose.  Corns  which  have 
become  inflamed  must  be  cared  for  assidu- 
ously, or  they  are  likely  to  give  much 
trouble.  Perfect  rest,  for  a  time  at  least, 
is  required  in  these  cases,  and  some  sooth- 
ing application.  Poultices  of  bread- 
crumb and  dilute  lead-water,  applied 
cold,  exercise  a  powerful  sedative  action. 


Soft  corns  are  best  treated  by  excision, 
when  this  is  possible.  Nitrate  of  silver 
in  solid  stick,  glacial  acetic  acid,  flexible 
collodion,  powdered  oxide  of  zinc,  or  tan- 
nic acid,  are  all  useful.  The  toes  should 
he  separated  by  a  thin  layer  of  raw  cotton. 

Verruca. 

Verruca  or  wart  presents  itself  in 
several  different  forms.  The  common 
wart  ordinarily  met  with  on  the  hands  is 
a  small,  hard,  split-pea  sized  growth,  cov- 
ered with  minute  elevations — hypertro- 
phiecl  papillae,  of  a  color  a  little  darker 
than  that  of  the  skin,  or  of  a  yellowish- 
brown  or  blackish  tint.  One. or  several, 
or  great  numbers  may  exist.  Though 
most  frequently  met  with  on  the  hands, 
they  may  be  found  elsewhere.  The  flat 
variety  is  usually  about  the  size  of  a 
finger-nail,  and  only  slightly  elevated 
above  the  surface  of  the  surrounding  skin. 
It  is  most  apt  to  be  met  with  among 
elderly  people,  and  is  hence  sometimes 
called  verruca  senilis.  The  filiform  variety 
assumes  the  shape  of  a  small,  thin,  coni- 
cal, thread-like  formation,  about  the 
eighth  of  an  inch  in  length.  It  is  usually 
met  with  singly  or  in  small  groups  about 
the  face,  eyelids,  and  neck.  The  pointed 
wart1  consists  of  one  or  more  groups  of 
acuminated  or  irregularly-shaped  eleva- 
tions, usually  packed  together  so  as  to 
form  a  more  or  less  solid  mass  of  vegeta- 
tions. The  individual  prominences  may 
be  pointed,  clubbed,  or  more  or  less  sessile 
or  pedunculated.  In  color  they  are  pinkish 
or  reddish,  bright  red  or  purplish,  depend- 
ing on  their  situation  and  vascularity. 
They  are  apt  to  occur  about  the  genitalia 
(penis  and  labia)  of  both  sexes.  Upon 
the  penis  they  generally  spring  from  the 
glans  and  inner  surface  of  the  prepuce. 
Upon  the  female  they  generally  spring 
from  the  inner  surface  of  the  labia  and 
vagina.  They  are  also  found  about  the 
anus,  mouth,  axillae,  umbilicus  and  toes. 
About  the  genitalia  their  surface  is  usually 
moist,  and  they  exhale  a  disgusting  odor 
due  to  the  decomposition  of  the  secretions 
on  their  surface.  They  grow  rapidly,  and 
may  attain  large  size  and  assume  gro- 
tesque and  misshapen  forms. 

The  causes  of  warts  are  obscure.  The 
acuminated  variety,  on  the  genitals,  are 
venereal  in  origin,  and  are  often  due  to 
irritating  discharges,  as  in  gonorrhoea. 
1'hey  are  never  a  manifestation  of  syphilis.2 

1  Termed  also,  according  to  Duhring,  moist 
fwart,  fig-wart,  pointed  condyloma,  cauliflower 
excrescence,  verruca  elevata,  or  acuminata, 
venereal  wart  and  vegetation. 

2  The  vegetating  syphiloderm  must  not  be 
confounded  with  the  growth  under  conside- 
ration. Its  origin,  history,  and  usual  appear- 
ance will  speak  against  such  a  view. 
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The  wart  is  simply  an  hypertrophy  of  the 
papillae,  the  connective  -  tissue  element 
being  more  prominent  in  the  pointed 
variety  or  condyloma. 

The  treatment  of  verruca  usually  is 
simple.  The  small  wart  may  be  clipped 
off  with  curved  scissors,  and  its  base 
touched  with  nitrate  of  silver  stick.  The 
dermal  curette  or  scraping  spoon  may  also 
be  employed.  The  ligature,  ecraseur,  or 
galvano-caustic  wire  may  be  employed  in 
the  larger,  vascular  variety.  Venereal 
warts  about  the  labia  are  best  treated 
by  washing  the  parts  with  dilute  liquor 
sodse  chlorinatse,  and  afterwards  dusting 
the  surface  with  powdered  calomel. 
jSHtric,  chromic,  or  carbolic  acids  may  be 
used.  A  powder  composed  of  equal 
parts  of  powdered  burnt  alum  and  savin 
is  a  very  good  application.  The  larger 
condylomata  may  be  attacked  by  a  Paque- 
liu's  cautery.  Common  warts  may  be 
simply  cauterized  by  means  of  potassa 


Fig.  932 


fusa,  in  stick  or  solution,  nitrate  of  silver 
stick,  acid  nitrate  of  mercury,  chloride  of 
zinc,  nitricacid,chromicacid,  hydrochloric 
acid  or  glacial  acetic  acid.  The  potassa 
caustica  sbould  rarely  be  used  in  solid 
form  for  fear  of  excessive  action.  The 
other  applications  may  have  to  be  made 
several  times.  Tincture  of  the  chloride 
of  iron  is  sometimes  used  successfully. 
In  using  the  strong  caustics  care  must  be 
taken  to  protect  the  surrounding  skin  by 
a  layer  of  wax  or  other  protective.  In 
multiple  flat  warts  a  paste  of  precipitated 
sulphur,  glacial  acetic  acid  and  glycerine, 
equal  parts,  made  at  the  time  of  using, 
may  be  employed  with  good  results. 
Hemorrhage  should  be  guarded  against  in 
the  removal  of  large  masses. 

CORNTT  CUTANETJM. 

Cutaneous  horns,  when  fully  developed, 
differ  little  as  regards  structure  from  or- 


Fig.  933. 


Varieties  of  cutaneous  horns 


dinary  horns  of  animals.       The  excres- 
cence is  solid,  hard,  dry,  and  wrinkled, 


or  laminated.       In   form,    it   is    usually 
elongated,  and  roundish  or  conical.   Some- 
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times  it  assumes  a  flattened  or  button- 
like form.  The  form  is  varied,  but  the 
horn  is  often  twisted  and  misshapen. 
The  color  is  grayish,  yellowish,  brownish, 
or  blackish.  Horns  may  be  of  any  size 
from  that  of  a  pin's  head  to  that  of  the 
finger.  The  base  is  concave  or  flattened, 
and  rests  upon  the  skin,  which  may  be 
normal  or  inflamed.  Horns  are  usually 
single,  but  may  be  multiple.  They  may 
occur  upon  any  part  of  the  body,  but  are 
commoner  upon  the  face.  Though  com- 
monly occurring  upon  elderly  people,  they 
are  also  found  in  the  young.  They  are 
painless  when  not  injured,  and  grow 
slowly,  dropping  off  at  times  when  they 
have  reached  a  considerable  size,  and 
leaving  behind  a  shallow  ulcer  from  which 
the  horn  is  again  reproduced. 

The  treatment  of  cutaneous  horns  is 
simple.  The  growth  is  to  be  twisted  or 
cut  out,  and  the  base  lightly  cauterized 
with  caustic  potassa  or  chloride  of  zinc, 
to  prevent  its  reproduction.' 


Ichthyosis. 

Ichthyosis  is  a-  congenital,  chronic, 
hypertrophic  disease,  usually  occupying 
the  whole  surface,  characterized  by 'dry- 
ness, harshness,  or  scaliness  of  the  skin, 
and  a  variable  amount  of  papillary 
growth.  Two  varieties  of  the  disease  are 
encountered,  ichthyosis  simplex,  and 
ichthyosis  hystrix.  The  former  may  be 
so  mild  in  form  as  to  amount  to  little 
more  than  a  certain  dryness  and  rough- 
ness of  the  skin.  It  may,  on  the  other 
hand,  be  quite  severe.  As  ordinarily  met 
with,  ichthyosis  simplex  consists  of  an 
altered  state  of  the  skin,  characterized  by 
a  harsh,  dry  condition  of  the  whole  sur- 
face, accompanied  by  the  production  of 
scales,  sometimes  fine  and  branny ;  at 
other  times  coarser,  and  shaped  after  the 
lines  and  furrows  of  the  skin.  The  latter 
from  their  resemblance  to  fish  scales  have 
given  occasion  to  the  name  of  the  disease, 
"ichthyosis"  or  the  '*  fish-skin"  dis- 
ease."2 The  amount  of  scales  depends 
upon  the  age  of  the  patient,  the  severity 
of  the  disease,  and  the  efficiency  of  any 
treatment  which  may  have  been  em- 
ployed. The  scales,  if  not  removed  by 
bathing,  often  tend  to  accumulate.  They 
are  usually  whitish,  grayish,  or  yellowish 
in  color,  with  sometimes  a  silvery  glisten- 
ing look.  Sometimes  the  general  color  of 
the  eruption  is  of  a  more  or  less  yellowish 

1  A  number  of  references  to  cases  and 
monographs  on  the  subject  of  cutaneous 
horns  will  be  found  in  Duhring's  Treatise,  p. 
358. 

2  An  excellent  portrait  of  the  affection  is 
given  in  Plate  F,  of  Duhring's  Atlas. 


or  dark  olive-green.  Even  when  the  dis- 
ease is  not  severe,  it  gives  the  surface  an 
unwashed  look. 

Ichthyosis  hystrix  is  characterized  by 
the  formation  of  irregularly-shaped  and 
sized,  ill-defined,  rough,  harsh,  yellowish, 
brownish,  or  greenish  patches,  made  up 
of  enormously  hypertrophied,  more  or 
less  horn}'  papillae.  Unlike  the  other 
form  of  ichthyosis,  this  is  apt  to  be  local- 
ized, and  rarely  covers  the  surface  to  any 
extent.  It  is  sometimes  distributed  in 
the  line  of  the  nerves.  Sometimes  the 
papillae  are  so  hypertrophied  as  to  stand 
out  like  porcupine  quills — hence  the  name, 
"hystrix." 

The  commonest  seats  of  ichthyosis 
simplex,  or  rather  the  localities  where  it 
is  commonly  most  markedly  developed, 
are  the  lower  extremities  from  the  hips  to 
the  ankles,  and  the  arms  and  forearms. 
The  skin  of  the  backs  of  the  hands  and 
the  face  very  often  has  a  peculiar  smooth 
drawn  parchment-like  appearance,  which 
is  very  characteristic.  Sensible  perspira- 
tion is  in  most  cases  absent,  except  in  the 
axillae,  face,  palms,  and  soles.  The  dis- 
ease is  worse  in  winter  than  in  summer  ; 
in  fact,  it  is  apt  to  almost  disappear 
during  the  latter  season.  The  course  of 
the  disease  is  essentially  chronic.  Be- 
ginning to  show  itself  distinctly  during 
early  childhood,  it  grows  more  and  more 
marked  with  each  year  of  the  patient's 
life.  It  sometimes  appears  to  be  heredi- 
tary, but  no  distinct  and  invariable  heredi- 
tary influence  seems  to  prevail  in  all 
cases.  Ichthyotic  persons  usually  beget 
healthy  children.  The  patients  generally 
enjoy  good  health.  The  disease  occurs 
in  all  races,  both  sexes,  and  in  every 
grade  of  society.  It  is  a  rare  disease. 
The  statistics  of  the  American  Dermato- 
logical  Association  show  only  36  cases 
of  ichthyosis,  in  16,863  cases  of  general 
skin-disease,  but,  as  Duhring  remarks, 
the  alfection  is  probably  more  frequent 
than  would  appear  from  these  figures. 

The  diagnosis  of  ichthyosis  is  usually 
not  difficult.  The  history  will  usually 
separate  the  affection  from  all  others,  its 
chronieity  offering  a  marked  contrast  to 
the  rapidly  developing  chax'acter  of  the 
acute  inflammatory  disorders. 

External  treatment  alone  has  been 
found  useful  in  ichthyosis.  The  skin  is 
to  be  kept  moist  and  supple  by  the  fre- 
quent administration  of  warm  baths  with 
soap.  Even  soft  soap  or  sapo  viridis  may 
be  employed.  After  the  bath,  inunctions 
may  be  practised  with  glycerine  and 
water,  or  with  the  following  :— 

I£.     Adipis  benzoatse,  §ij. 
Glycerinse,  "Hlxij. 
Ung.  Petrolei,  gss.     M. 
Fiat  unguent.      Sig.      Apply  daily   after 
washing. 
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I  have  used  the  following  formula  with 
satisfaction.  I  have  been  unable  to  un- 
derstand what  part,  if  any,  the  iodide 
plays  in  the  therapeutic  eftects  of  the 
remedy : — 

$.     Potassii  iodidi,  £)j. 
Olei  pedis  bubuli, 
Adipis,  aa,  ^ss. 
Glycerinse,  f3j.     M. 
Fiat  unguent. 

The  hystrix  variety  may  sometimes  be 
attacked  with  the  knife  when  necessary. 

The  prognosis  of  ichthyosis  is  entirely 
unfavorable  as  regards  permanent  cure, 
but  the  alleviation  of  the  symptoms  may 
be  brought  about  very  satisfactory.  The  j 
affection  may  be  regarded  really  as  a  de-  ' 
formity  rather  than  a  disease. 

Keratosis  pilaris  is  somewhat  akin  to 
ichthyosis ;  it  is  characterized  by  the 
formation  of  pin -head  sized,  conical, 
whitish,  epidermic  elevations  seated  about 
the  apertures  of  the  hair  follicles,  chiefly 
those  of  the  outer  aspect  of  the  thighs,and 
arms.  It  looks  not  unlike  "goose  flesh." 
The  treatment  is  the  same  as  that  of  ich- 
thyosis, but  the  prognosis  is  more  favora- 
ble. 


(3)  HYPERTROPHIES  OF  CONNECTIVE 
TISSUE. 

Scleroderma.1 

Scleroderma  is  an  acute  or  chronic  dis- 
ease characterized  by  a  diffuse,  more  or 
less  pigmented,  rigid,  stiffened,  or  har- 
dened hide-bound  condition  of  the  skin. 
The  disease  begins  by  a  more  or  less 
marked  stiffening  or  hardening  of  the 
skin  over  a  greater  or  less  area,  which 
increases  until  the  part  affected  becomes 
completely  sclerosed.  The  process  may 
be  rapid,  or  it  may  take  weeks  or  months 
to  reach  its  height.  It  is  usually  unac- 
companied by  subjective  symptoms,  ex- 
cepting such  as  are  produced  on  the  parts 
adjacent  by  the  mechanical  changes  in 
the  skin.  When  fully  developed,  the  skin 
is  stiff,  rigid,  immovable,  firm,  and  hard 
to  the  touch,  the  part  seeming  as  if  frozen 
or    carved    out    of   wood.     The  skin   is 

1  The  reader  is  referred  for  a  full  descrip- 
tion of  this  affection  to  the  article  in  Dr. 
Duhring's  Treatise  (p. 369),  by  far  the  clearest 
and  most  exact  account  of  the  disease  which 
we  possess.  The  opinions  of  dermatologists 
as  to  the  limits  between  scleroderma  and  cer- 
tain other  affections,  as  morphoea  and  linear 
atrophy,  differ  considerably,  and  in  the  pre- 
sent state  of  our  knowledge  this  is  not  sur- 
prising. The  space  allotted  to  the  present 
article  only  permits  a  general  description  of 
scleroderma,  and  of  course  precludes  the  dis- 
cussion of  obscure  or  mooted  points. 


bound  to  the  tissues  beneath,  so  that  it 
caunot  be  made  to  glide  over  them,  nor 
can  it  be  pinched  up  into  folds.  Sensa- 
tion, the  perspiratory  and  sebaceous 
secretions,  and  the  hairy  growth  are  usu- 
ally normal. 

The  disease  commonly  affects  a  con- 
siderable area,  and  melts  insensibly  into 
the  surrounding  healthy  skin.  Though 
it  may  attack  any  region,  it  is  most  fre- 
quently encountered  about  the  neck, 
where  it  often  begins,  and  on  the  shoul- 
ders, back,  chest,  arms,  and  face.  Occur- 
ring on  the  latter,  a  peculiar  wooden 
expressionless  appearance  is -presented, 
which  is  highly  characteristic.  If  the 
hands  are  attacked  they  become  crooked 
and  claw-like,  and  small  ulcers  sometimes 
form  over  the  knuckles  where  the  skin  is 
most  tense. 

The  course  of  the  disease  is  variable  ; 
sometimes  it  undergoes  spontaneous  in- 
volution, in  other  cases  it  may  last  a  life- 
time.1 Death  has  been  reported  from 
inanition,  the  disease  having  rendered  the 
jaws  immovable.  The  general  health  is 
good,  excepting  that  rheumatism  is  a  fre- 
quent concomitant. 

The  etiology  of  scleroderma  is  exceed- 
ingly obscure.  Exposure  to  cold  and 
dampness  has  been  oftenest  referred  to  as 
a  cause.  The  disease  is  commonest  in 
early  adult  and  middle  age.  It  is  ex- 
tremely rare. 

Treatment  in  many  cases  appears  to 
have  little  or  no  effect.  Cases  have  re- 
covered, however,  under  the  use  of 
arsenic,  quinia,  cod-liver  oil,  with  fric- 
tions, massage,  baths,  and  inunctions. 
Electricity  has  also  been  employed  with 
apparent  success,  but  there  was  room  for 
question  in  each  case  whether  the  disease 
had  not  undergone  spontaneous  evolution. 


Morphcea.2 

Morphoea  in  its  usual  form  begins  by 
the  development  of  one  or  more  roundish 
or  irregular  hypersemic  patches  the  size 
of  a  small  or  large  coin.  They  soon  be- 
come well-defined  and  circumscribed,  and 
surrounded  by  a  faint  or  distinct  pinkish- 
violet,  or  lilac  border  or  areola,  several 
lines  in  width,  made  up  of  very  minute  ca- 
pillaries. When  fully  developed  the  mor- 
phoeic  patch  resembles  a  plate  of  ivoiw  let 
into  the  skin,  having  a  lardaceous  or  waxy 
appearance.  It  may  be  quite  natural  to 
the  touch,  or  rather  brawny  and  leathery. 

1  A  characteristic  case  reported  by  me 
eight  years  ago  (Am.  Journ.  Syphilography 
and  Dermatology,  Oct.,  1873)  had  not  changed 
when  last  heard  from  after  six  years. 

2  A  full  description  of  this  affection  is  given 
by  Duhring,  loc.  cit.,  p.  376. 
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There  is  usually  a  brownish  areola  around 
the  patch.  Tlie  lesions  may  develop  to 
the  size  of  the  palm,  and  they  may  occur 
on  any  part  of  the  body.  As  a  rule  they 
are  not  accompanied  by  any  subjective 
sensations.  Having  reached  their  full 
proportions,  the  lesions  may  remain  sta- 
tionary for  months  or  years,  and  then 
undergo  more  or  less  rapid  spontaneous 
evolution,  or  in  other  cases  undergo  atro- 
phic changes,  the  skin  becoming  con- 
tracted, then  parchment-like  or  shriveled, 
and  later  bound  to  the  tissues  beneath, 
forming  large  or  small,  rounded  or  elon- 
gated cicatriciform  lesions,  causing  con- 
traction and  disfigurement.  The  subcu- 
taneous and  even  muscular  tissues  may 
become  wasted  and  shrunken,  giving  rise 
to  deformity,  and  in  the  case  of  a  limb  to 
loss  of  power. 

Various  other  forms  of  the  disease 
occur,  some  inclining  toward  the  char- 
acters of  macular  and  linear  atrophy, 
others  verging  toward  scleroderma,  and 
the  affection  is  at  times  a  very  puzzling 
one  to  define  and  distinguish.  The  dis- 
ease is  rare,  but  not  so  rare  as  scleroderma. 
Its  cause  is  not  known.  The  treatment 
should  '  be  tonic  .and  alterative.  Dr. 
Duhring,  whose  experience  with  this 
affection  is  unusually  extensive,  saj's  that 
more  benefit  may  be  gained  from  the 
judicious  use  of  arsenic  than  from  any 
other  remedy.  Electricity  may  also  be 
employed. 

Unilateral  atrophy  of  the  face  may  be 
mentioned  here.  The  disease  is  remotely 
allied  to  morphoea  and  scleroderma.  It 
consists  in  a  variable  degree  of  atrophy  of 
part  or  the  whole  of  one  side  of  the  face, 
involving  the  skin,  subcutaneous  connec- 
tive-tissue, and  deeper  structures,  includ- 
ing in  some  cases  even  the  bones.  The 
changes  which  take  place  in  the  skin  are 
in  Duhring's  opinion  of  the  same  nature 
as  those  which  occur  in  the  characteristic 
lesions  of  morphoea  met  with  in  other 
regions.  The  neurotic  condition  is  so 
evident  that  the  disease  has  received 
most  attention  at  the  hands  of  neurolo- 
gists.1 


Sclerema  Neonatorum. 

Sclerema  neonatorum  is  a  disease  of  in- 
fancy, appearing  usually  at  birth,  consist- 
ing of  a  diffused  stiffness  and  hardness  of 
the  cutaneous  and  subcutaneous  tissues, 
accompanied  by  coldness,  oedema,  swell- 
ing, discoloration,  lividity,  and  general 
circulatory  disturbance.  The  disease  may 
be  congenital,  or  may  appear  during  early 
infancy ;  it  is  commoner  among  premature 

1  See  references  given  by  Duhring,  loo.  cit., 
p.  382. 


children.  It  usually  begins  in  the  lower 
extremities  and  extends  upwards.  The 
skin  is  mottled,  stretched,  tense,  indu- 
rated, and  like  marble.  The  surface  is 
cold,  especially  about  the  legs.  There  is 
more  or  less  oedema.  The  appearance  of 
the  infant  is  like  that  of  a  frozen  corpse. 
The  child  is  unable  to  move,  takes  little 
nourishment,  respires  feebly,  and  usually 
sinks  and  dies  in  a  few  days.  Very  rarely 
spontaneous  recovery  takes  place.  Treat- 
ment should  be  directed  against  the  gen- 
eral condition. 


Elephantiasis. 

Elephantiasis  is  a  chronic  hypertrophic 
disease  of  the  skin  and  subcutaneous  con- 
nective-tissue, characterized  by  enlarge- 
ment and  deformity  of  the  part  affected, 
accompanied  by  lymphangitis,  swelling, 
oedema,  thickening,  induration,  pigmenta- 
tion, and  papillary  growth. 

The  affection  usually  begins  by  an  at- 
tack like  erysipelas,  with  lymphangitis, 
pain,  and  fever,  followed  by  slight  en- 
largement of  the  part.  Similar  attacks 
subsequently  occur  from  time  to  time,  the 
limb  or  region  involved  being  slightly  in- 
creased in  size  upon  each  occasion.  At 
the  end  of  a  year  or  more,  after  a  number 
of  these  attacks  have  taken  place,  the 
part  is  usually  found  to  have  increased 
considerably  in  size  ;  to  be  chronically 
swollen,  oeclematous,  and  hard.  In  the 
limbs,  the  leg  particularly,  not  only  will 
the  entire  member  be  found  enlarged,  but 
the  skin  itself  decidedly  hypertrophied,  as 
shown  by  the  prominent  papillae,  fissures, 

Fig.  934. 


Elephantiasis  of  the  foot  and  leg. 

and  more  or  less  discoloration  and   pig- 
mentation.    The  process  usually  goes  on 
until  very  considerable  deformity  results. 
The  appearance  of  the  disease  varies  in 
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one  part  or  another  of  the  body.  The 
commonest  seat  of  the  disease  is  in  the 
leg  (fig.  934),  one  limb  alone  being  gene- 
rally attacked.  The  genitalia  are  next  in 
point  of  frequency  attacked.  Other  re- 
gions are  more  rarely  assailed. 

The  amount  of  pain  attending  the  dis- 
ease varies  ;  it  is  sometimes  severe  during 
the  inflammatory  attacks,  while  at  other 
times  and  in  other  cases  no  pain  is  felt. 
The  increased  weight  of  the  part,  as  in 
the  case  of  the  scrotum  or  leg,  may  inter- 
fere with  locomotion. 

Elephantiasis  is  found  in  all  parts  of 
the  world,  but  is  more  frequent,  and,  in 
fact,  is  endemic  in  certain  tropical  cli- 
mates, as  the  West  Indies,  South  America, 
India,  China,  Japan,  Egypt,  etc.  Arabia 
and  Africa  furnish  the  largest  number  of 
cases.  The  question  of  the  causes  of  the 
disease  is  one  of  great  interest.  Climatic 
conditions  have  a  certain  amount  of  ac- 
countability for  its  production,  but  late 
investigations  by  Lewis,  Manson,  and 
Bancroft1  point  to  occlusion  and  inflam- 
mation of  the  lymph-channels  caused  by 
a  parasite,  the  "filaria  sanguinis  homi- 
nis."  Certain  it  is  that  these  parasites 
are  frequently  present  in  "lymph-scro- 
tum," an  affection  closely  allied  to  ele- 
phantiasis. The  question  of  the  identity  Of 
these  diseases,though  maintained  hy  some, 
has  not  yet  been  satisfactorily  proved. 
Dr.  Manson  thinks  that  the  mosquito 
plays  a  part  as  intermediary  in  spreading 
the  disease.  It  is  found  among  the  lower 
classes  and  those  living  under  bad  hygie- 
nic circumstances. 

The  treatment  of  elephantiasis  may  be 
medicinal  or  surgical.  During  an  inflam- 
matory attack,  rest,  with  cold  or  hot  ap- 
plications, and  local  sedatives,  are  called 
for.  After  the  pain  and  heat  have  sub- 
sided, inunction  with  ung.  hydrarg.  oi- 
ling, hydrarg.  ammoniat.  may  be  prac- 
tised, and  the  limb  is  then  to  be  encased 
in  a  closely-fitting  bandage.  The  solid 
rubber  bandage  alone,  or  in  connection 
with  other  remedies,  may  be  employed. 
This  treatment,  with  rest,  is  the  most  ap- 
propriate, and  should  be  persevered  in  as 
long  as  it  seems  to  do  good.  Internally 
quinine  may  be  given  during  the  exacer- 
bations, with  a  view  of  quelling  the  fever. 
Iodide  of  potassium  has  also  been  recom- 
mended. Change  of  climate  is  said  to  do 
good  at  times.  Ligation  of  the  main  ar- 
tery supplying  the  limb  has  been  tried, 
but,  excepting  in  the  hands  of  its  origina- 

1  See  articles  by  Fayrer,  Lancet,  Feb.  8  and 
15,  1879  ;  Manson,  Med.  Times  and  Gaz., 
Nov.  13  and  20,  1875  ;  and  Chinese  Customs 
Medical  Reports,  xiii.,  30  ;  xiv.,  1.  Shan- 
ghai Reprint.  Also  Busey,  Congenital  Oc- 
clusion and  Dilatation  of  Lymph  Channels, 
New  York,  1878. 


tor,  Dr.  Carnochan,  of  New  York,  with 
equivocal  success.1 

When  the  genitalia  are  involved  ampu- 
tation offers  the  best  means  of  relief.  Os- 
good2 states  that  of  sixty  cases  operated 
upon  in  China  during  the  past  fifteen 
years  all  recovered.  Fayrer,3  on  the  other 
hand,  states  that  of  one  hundred  and 
ninety-three  cases  operated  on  in  the  Med- 
ical College  Hospital  in  Calcutta,  between 
1859  and  1871,  eighteen  per  cent,  proved 
fatal. 

The  prognosis  of  elephantiasis  once 
fully  developed  is  unfavorable  as  regards 
entire  cure.  Much  may  be. done,  how- 
ever, in  the  earlier  stages  of  the  disease, 
to  arrest  its  progress.  Great  deformity 
attends  the  disease,  the  "elephant  leg" 
being  a  favorite  and  striking  illustration 
in  works  on  surgery  of  this  affection,  so 
little  likely  to  be  mistaken  for  any  other. 
Elephantiasis  rarely  terminates  fatally, 
though  it  is  said  that  a  fatal  result  may 
in  rare  cases  follow  an  inflammatory  at- 
tack. 

Dermatolysis. 

Dermatolysis  consists  of  a  more  or  less 
circumscribed  hypertrophy  of  the  cuta- 
neous and  subcutaneous  structures,  char- 
acterized by  softness  and  looseness  of  the 
skin,  and  a  tendency  to  hang  in  folds.  It 
is  a  rare  and  very  striking  affection,  and 
may  occur  over  various  parts  of  the  bod}', 
sometimes  developing  to  an  enormous 
size,  as  in  Nelaton's  case,  reported  by 
Keen.4 

The  treatment  is  removal  by  the  knife. 

Hypertrophy  of  the  Hair. 

Hypertrophy  of  the  hair  (Hirsuties)  in- 
cludes all  those  cases  in  which  the  hairs  are 
unusually  developed  as  regards  their  size 

1  Werner  (Deutsche  Zeitschr.  f.  Chir., 
1876)  gives  an  analysis  of  the  results  of  this 
treatment  in  thirty-two  cases,  the  femoral 
being  the  artery  in  twenty-three  cases.  Per- 
manent success  was  gained  in  only  three 
cases.  In  four  cases,  where  compression  of 
the  artery  was  employed,  equally  good  suc- 
cess was  obtained. 

2  On  the  Treatment  of  Elephantiasis,  with 
a  table  of  fifty  cases.  New  York  Med.  Record, 
April  8,  1876. 

3  Lancet.  March  29,  1S79. 

*  Photographic  Review  of  Med.  and  Surg., 
vol.  ii.,  p.  45.  Other  interesting  cases  have 
been  reported  hy  Valentine  Mott  (Med.-Chir. 
Soc.  Trans.,  vol.  xxxvi.,  p.  155)  ;  Bell  (Prin- 
ciples of  Surgery,  vol.  iii.,  London,  1808) ; 
Fritsche  (Trans.  Clin.  Soc,  London,  1873. 
The  portrait  is  given  in  Tilbury  Fox's  Atlas 
of  Skin-Diseases).  Stokes  (Dublin  Journ. 
Med.  Sci.,  Jan.,  1876). 
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and  number,  either  upon  regions  where 
the  hair  is  ordinarily  found,  or  in  places 
where  the  hair  is  abnormal.  Duhring 
(loe.  citat.,  p.  391)  quotes  a  number  of 
cases  of  extreme  length  and  abundance  of 
hairy  growth  of  the  scalp  and  beard. 
When  hairs  in  excess  occur  in  connec- 
tion with  moles,  the  condition  is  termed 
ncevus pilosus ;  while,  occurring  on  a  rough, 
uneven,  warty  surface,  it  is  called  ncevtts 
verrucosus.  Trichiasis  is  the  abnormality 
of  direction  of  the  hairs ;  it  may  occur 
anywhere,  but  when  found  on  the  eyelids 
the  hairs  turning  inward  sometimes  give 
rise  to  great  irritation  of  the  ball.  Jflica 
polonica,  formerly  common  in  Poland,  and 
observed  among  the  low  and  filthy  Jews 
chiefly,  is  a  matted  and  tangled  condition 
of  the  long  and  neglected  hair,  glued  to- 
gether by  discharges  from  the  scalp  irri- 
tated by  lice.  It  is  not  a  disease  sui  gene- 
ris, but  is  practically  aggravated  lousiness. 
I  have  had  patients  express  the  fear  that 
they  were  the  victims  of  this  disease,  and 
have  even  heard  the  diagnosis  made  by 
physicians,  but  I  venture  to  say  that  no 
case  of  true  plica  polonica  has  ever 
occurred  in  this  soap-and-water-rklden 
country  since  the  arrival  of  the  settlers  at 
Jamestown.  The  treatment  is  simple  in 
the  slight  and  modified  cases  sometimes 
known  .under  this  name.  The  hair  is  to 
be  cut  short,  parasiticide  remedies  applied 
(see  pediculosis  capitis),  and  cleanliness 
persevered  in. 

The  removal  of  abnormal  growths  of 
hair  occurring  in  normally  hairless  re- 
gions is  an  operation  requiring  considera- 
ble skill.  It  is  best  done  by  means  of 
electrolysis,  as  recommended  by  Michel,1 
Hardaway,2  Piffard,3  and  Fox.4  The  ope- 
ration, which  is  simple  and  safe,  consists 
essentially  in  the  introduction  of  a  fine 
needle  into  the  hair-follicle,  and  the  de- 
struction of  the  hair-papilla  by  means  of 
the  galvanic  current.  The  best  descrip- 
tion of  the  process  is  given  by  Dr.  Hard- 
away, who  first  used  it.  All  other 
methods  of  removing  superfluous  hairs- 
are  failures.  Depilatories  are  temporary, 
vain,  and  futile. 


Class  V.— ATROPHIES. 
Vitiligo. 

Vitiligo  is  an  acquired  disease,  consist- 
ing of  one  or  more  usually  sharply -de- 
' fined,    rounded,   ovalish,    or    irregularly 

'  St.  Louis  Courier  of  Medicine,  Feb.,  1877. 

2  Trans.  Am.  Derm.  Association,  1878  and 
1880;  also  Phila.  Med.  Times,  Feb.  14,  1880. 

3  Diseases  of  the  Skin,  p.  307,  New  York, 
1876,  and  Therapeutics  of  Skin-Diseases, 
New  York,  1881. 

*  New  York  Med.  Record,  March  22,  1879. 


shaped,  variously  sized  and  distributed, 
smooth,  whitish  spots,  whose  borders 
usually  show  an  increase  in  the  normal 
amount  of  pigmentation.  The  number  of 
spots  is  not  usually  numerous  ;  they  are 
smooth,  on  a  level  with  the  surrounding 
skin,  and,  save  for  the  discoloration,  indis- 
tinguishable from  it.  In  size  the  spots 
vary  from  that  of  a  coin  to  that  of  the 
palm,  or  larger.  They  are  roundish,  and 
as  they  grow  larger  tend  to  coalesce. 
Their  color  is  milky-white,  owing  to  the 
absence  of  the  normal  pigment  of  the 
skin.  Hairs  growing  on  the  diseased 
areas  may  or  may  not  be  whitened.  The 
sebaceous  and  perspiratory  secretions  are 
unchanged.  Sensation  is  normal ;  there 
is  neither  itching,  pain,  nor  anaesthesia. 
The  increased  coloration  of  the  skin  in 
the  neighborhood  of  the  diseased  patches 
is  a  constant  feature.  It  is  more  intense  in 
the  immediate  neighborhood  of  the  spots, 
and  fades  away  gradually  from  this  point. 

The  disease  may  occur  on  any  part  of 
the  body,  and  at  any  time  of  life.  It  is 
common  upon  the  backs  of  the  hands  and 
the  trunk.  The  disease  is  striking  and 
disfiguring.1  Although  it  occasionally 
disappears  after  some  years,  it  is  more 
apt  to  be  very  chronic,  and  may  last  a 
lifetime.  It  is  sometimes  met  with  in 
connection  with  other  diseases  of  the  skin, 
as  Addison's  disease,  alopecia  areata,  and 
morphoea. 

The  diagnosis  of  vitiligo  is  not  difficult 
if  its  characteristic  features  are  borne  in 
mind.  It  is  sometimes  confounded  with 
chloasma,  but  a  careful  examination  will 
show  that  the  patches  of  the  latter  are 
yellowish  or  brownish,  and  the  surround- 
ing skin  of  a  normal  color  ;  while  in  viti- 
ligo it  is  the  skin  of  the  diseased  patches 
which  is  white,  and  the  surrounding  skin 
darker  than  is  normal.  The  same  holds 
good  of  tinea  versicolor,  only  that  the 
patches  of  this  disease  are  not  only  yel- 
lowish or  brownish,  as  in  chloasma,  but 
they  are  also  covered  with  furfuraceous 
scales.  The  microscope  likewise  aids,  in- 
asmuch as  the  fungus  of  T.  versicolor  may 
thus  be  detected  when  that  affection  is 
present.  Morphoea  is  so  unlike  in  its  es- 
sential features  that  only  careless  obser- 
vation can  confound  it  with  vitiligo. 

The  treatment  of  vitiligo  is  to  be  di- 
rected against  such  general  symptoms  as 
may  be  present.  Arsenic  sometimes 
seems  to  do  good.  The  galvanic  current 
may  also  be  employed,  but  treatment  is, 
on  the  whole,  unsatisfactory. 


Atrophia  Cutis. 

Atrophy  may  affect  the  skin,  either  in 
the  form  of  a  diminution  of  its  bulk,  or  by 


1  See  Plate  M,  Duhring's  Atlas. 
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a  degeneration  of  its  elements.  In  the 
first  case  the  skin  is  thin,  dried,  and 
shriveled.  In  the  second  case  structural 
alteration  takes  place,  with  or  without 
actual  loss  of  substance.  The  tissue  so 
affected  is  somewhat  hardened,  yellowish 
or  whitish  in  color,  and  has  a  wax}r,  fatty, 
hacony  look.  Atrophy  of  the  skin  may 
he .  general,  as  in  senile  atrophy  and  in 
certain  rare  forms  of  disease  ;  or  it  may 
be  partial  or  limited,  as  in  atrophic  lines 
or  spots  in  morphoea. ' 

The  disease  known  as  "xeroderma  of 
Hebra,"  and  more  recently  described  by 
Dr.  E.  W.  Taylor  as  "angioma  pigmen- 
tosum et  atrophicum,"  and  also  by  Dr. 
Duhring,  consists  essentially  in  the  pre- 
sence at  first  of  numerous  disseminated, 
pin-head-sized  to  split-pea-sized,  yellow- 
ish, brownish,  or  blackish  pigmentary  spots 
resembling  freckles.  These  are  succeeded 
by  numerous  minute  telangiectases  occur- 
ring among  the  freckles,  and  finally  the 
development  of  numerous  small  atrophic 
spots.  ** 

Allied  to  these  is  Dr.  I.  E.  Atkinson's 
case  of  "unilateral  idiopathic  cutaneous 
atrophy,"  affecting  a  large  portion  of  the 
left  abdomen,  flank,  and  leg,  with  pigmen- 
tation and  hypertrophy  of  the  cutaneous 
capillaries.2 

Atrophic  lines  and  spots.— This 
form  of  atrophy  may  be  either  idiopathic 
or  symptomatic.  In  the  first  case  it  comes 
without  apparent  cause,  the  patient's  at- 
tention often  being  attracted  to  the  le- 
sions only  by  accident,  and  after  they 

1  Duhring  (loc.  citat.,  p.  404  et  seq.)  gives 
description  and  references  to  the  various 
forms  of  atrophy  of  the  skin,  some  depend- 
ent upon  or  resultant  from  other  diseases, 
and  some  due  to  nerve  changes.  "Glossy- 
skin'  '  and  the  affection  known  as  ' '  xeroderma 
of  Hebra,"  or  "  Angioma  pigmentosum  et 
atrophicum,"  also  come  under  this  head. 
See  S.  Weir  Mitchell,  Injuries  of  Nerves  and 
their  Consequences,  Philadelphia,  1872 ; 
Paget,  Medical  Times  and  Gazette,  March  24, 
1864 ;  Mitchell,  Morehouse,  and  Keen,  Gun- 
shot Wounds  and  other  Injuries  of  the  Nerves, 
Philadelphia,  1864;  Palmer,  Archiv  der 
Heilkunde,  1875,  p.  327  ;  Erasmus  Wilson, 
Lectures  on  Dermatology,  London,  1878.  (The 
latter  a  very  curious  case  of  general  atrophy 
of  the  skin  over  the  whole  hodv).  Glax 
(Viertelj.  fiir  Derm.  u.  Syph.,  Heft.  1,  1874, 
Abst.  in  Archives  of  Dermatology,  vol.  i., 
No.  3),  and  Geber  (Allg.  Wiener  Med.  Ztng., 
No.  35,  1S74,  Ahst.  in  Viertelj.  fiir  Derm.  u. 
Syph.,  Heft.  1,  1875,  p.  114),  are  similar  to 
Wilson's,  but  in  the  latter  case  with  a  resem- 
blance to  morphoea.  The  references  to 
"xeroderma  of  Hebra"  are  R.  W.  Taylor, 
Trans.  Am.  Derm.  Association,  1878,  and 
Duhring,  Am.  Journ.  Med.  Sci.,  Oct.,  187S. 

2  Richmond  and  Louisville  Med.  Journ., 
Dec,  1877. 


have  existed  for  some  time.  The  lines 
{strice,  atrop>hicce)  are  usually  an  eighth  to 
one-quarter  of  an  inch  in  diameter,  and 
one  to  several  inches  in  length  ;  the  spots 
(maculce  atrophica)  are  roundish  or  oval- 
ish,  and  from  a  pin-head  to  a  pea  or  finger- 
nail size.  Both  lesions  present  a  smooth, 
glistening  scar-like  appearance  ;  are  per- 
ceptibly thinned  to  the  touch,  slightly 
depressed,  or  grooved,  and  show  a  pecu- 
liar mother-of-pearl  lustre.  The  lines 
are  usually  found  in  numbers  running 
parallel  to  one  another  and  in  an  oblique 
direction.  The  spots  are  generally  iso- 
lated. They  may  occur  on  -  any  part  of 
the  body,  but  are  usually  found  on  the  but- 
tocks, trochanters,  pelvis,  and  on  the 
thighs,  upon  both  extensor  and  flexor 
surfaces.  They  run  a  slow  course  and 
give  rise  to  no  inconvenience.  Their 
cause  is  obscure ;  they  are  sometimes 
found  in  connection  with  morphoea. 

Symptomatic  atrophy  of  the  skin  re- 
sults from  distension,  as  in  pregnancy, 
tumors,  etc.  The  best  example  of  this 
form  is  found  in  the  so-called  "lineee  al- 
bicantes. "  According  to  Sanger,1  these 
lines  are  not  caused  by  rupture  of  the 
connective-tissue  bundles  as  formerly  sup- 
posed, but  by  stretching. 


Alopecia. 

Alopecia  is  a  condition  of  more  or  less 
complete  baldness,  resulting  from  a  defi- 
cient growth  of  the  hair,  irrespective  of 
cause.  The  varieties,  however,  are  desig- 
nated according  to  the  causes  which  have 
occasioned  the  disorder  ;  and  also  with  a 
view  to  expressing  their  chief  character- 
istic. 

Congenital  alopecia  is  th£  name  given  to 
those  rare  forms  of  the  disease  where  an 
individual  is  born  without  hair.  Schede2 
gives  such  a  case  where  microscopic  ex- 
amination of  the  scalp  showed  absence 
of  hair-bulbs.  I  am  familiar  with  the  case 
of  an  otherwise  healthy  infant,  upon 
whose  scalp  only  lanugo  grew  until  after 
the  third  year.  A  hereditary  predisposi- 
tion to  scanty  growth  or  early  loss  of 
hair  may  often  be  traced. 

Senile  alopecia  or  the  baldness  of  old  age 
is  connected  with  the  general  atrophy  of 
the  cutaneous  tissues  which  occurs  at  this 
period  of  life.  The  hairs  become  gray, 
thin,  and  dry,  and  are  cast  off  not  to  be 
renewed.  This  form  of  baldness  is  com- 
moner among  men  than  among  women, 
for  what  reason  is  unknown.  The  hairs 
of  the  body  generally  become  thinner  and 
drop  out,  to  a  less  extent,  at  the  same  time. 

1  K  K.  Gesellsch.  der  Aertzte  in  Wien  ; 
London  Med.  Record,  April  15,  1880. 

2  Archiv  f.  Klin  Chir.,  Bd.  xiv. 
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Idiopathic  premature  alopecia,  or  pre- 
mature baldness,  may  take  place  either 
rapidly,  in  the  course  of  weeks  or  months, 
or,  as  is  most  generally  the  case,  slowly, 
through  a  period  of  years.  The  hair,  may 
begin  to  come  out  at  any  period  after  pu- 
berty,, although  it  does  not  generally  fall 
much  before  the  age  of  twenty-five  to 
thirty.  The  scalp  is  healthy  to  all  ap- 
pearance, no  seborrhoea  being  present. 
At  first  only  a  few  hairs  fall,  and  these  are 
succeeded  by  new  ones  growing  from  the 
same  follicles,  but  coming  earlier  to  ma- 
turity and  falling  out  before  they  have  at- 
tained a  normal  length.  The  process  is 
progressive,  more  and  more  hairs  falling 
prematurely.  Each  new  crop  of  hairs  is 
shorter  and  finer  than  the  preceding,  un- 
til finally  only  lanugo  or  short,  fine, 
soft,  woolly  hairs  are  produced.  In  the 
course  of  time  even  these  are  no  longer 
produced  ;  the  hair-follicles  become  atro- 
phied, and  complete  baldness  ensues.  The 
process  is  sometimes  arrested,  and  nor- 
mal hairs  may  be  produced  for  a  time,  but 
the  improvement  is  apt  to  be  transitory. 

This  form  of  alopecia  is  very  common  ; 
it  is  more  frequent  among  men  than 
among  women  ;  as  in  senile  alopecia,  it 
ordinarily  begins  about  the  vertex  and 
extends  toward  the  forehead.1 

Symptomatic  premature  alopecia  includes 
three  forms  of  more  or  less  complete 
baldness,  caused  by  local  or  general  dis- 
eases. The  loss  of  hair  may  be  temporary 
or  permanent.  Fevers,  nervous  disor- 
ders, violent  shocks  to  the  nervous  sys- 
tem, and  mental  distress  may  give  rise  to 
sudden  or  gradual  loss  of  hair.  Local 
affections,  particularly  those  attacking 
the  follicles,  as  seborrhoea  sicca,  and 
lupus  erythematosus,  may  give  rise  to 
baldness,  generalized  or  in  patches,  which 
may  be  permanent.  When  baldness  results 
from  erysipelas,  psoriasis,  eczema,  or  vari- 
ola, the  hair  is  apt  to  return  again  after 
the  disease  has  passed  away,  and  with 
the  recovery  of  the  general  health.  Syph- 
ilis and  leprosy  also  occasion  alopecia.  In 
syphilis,  the  loss  of  hair  occurs  in  the  first 
general  outbreak,  just  as  in  other  fevers  ; 
it  is  then  usually  reproduced.  Later  in 
the  history  of  the  disease  it  occurs  in  con- 
sequence of  local  lesions,  and  when  these 
are  ulcerative,  the  hair  does  not  grow 
again. 

The  remedies  used  in  alopecia  must  de- 
pend upon  the  exciting  cause  and  circum- 
stances of  the  disease.  In  premature  alo- 
pecia stimulating  local  remedies,  such  as 

1  The  whole  subject  of  the  reproduction 
and  fall  of  the  hair  has  been  studied  by 
Pincus  with  great  assiduity  and  thorough- 
ness. See  Virchow's  Archiv,  cited  further 
on,  and  the  Berlin.  Klin.Wochens.,  Nos.4and 
5,  1875. 


will  be  mentioned  later  under  alopecia 
areata,  may  be  used.  In  alopecia  follow- 
ing fevers,  a  tonic  treatment  is  called  for. 
Syphilitic  alopecia  of  course  demands 
specific  treatment,  and  senile  alopecia  can- 
not be  remedied.  The  treatment  of  alope- 
cia due  to  seborrhoea  and  to  parasites  will 
be  found  mentioned  under  these  headings. 


Alopecia  Areata. 

Alopecia  areata  is  an  atrophic  disease 
of  the  hair-system,  characterized  by  the 
usually  sudden  appearance  Of  one  or  more 
circumscribed,  whitish  bald  patches,  vary- 
ing in  size  and  shape,  or  of  more  or  less 
universal  baldness.  Alopecia  areata  may 
attack  any  portion  of  the  hairy  surface. 
Its  commonest  seat  is  the  scalp,  the  other 
regions  being  rarely  invaded.  At  times, 
however,  the  whole  surface  may  be  in- 
volved. A  number  of  such  cases  have 
come  under  my  observation ;  among 
others,  those  of  a  mother  and  daughter, 
respectively  thirty  and  fifty  years  of  age, 
both  of  whom  showed  complete  absence 
of  hair  from  the  scalp,  pubes,  and  axilla  of 
some  years'  standing.  Upon  the  scalp 
the  disease  is  usually  observed  to  consist 
of  one  or  several  patches  of  baldness,1 
roundish,  sharply  circumscribed,  and 
conspicuous.  They  may  vary  in  size  from 
a  small  coin  to  the  palm  of  the  hand.  The 
baldness  is  generally  complete,  the  area 
presenting  a  whitish,  perfectly  smooth, 
polished  surface,  often  without  a  trace  of 
hair.  Less  frequently  a  thin  growth  of 
hair  persists  over  the  nearly  bald  areas. 
A  growth  of  lanugo  often  occurs  in  the 
course  of  the  disease  ;  but,  unless  a  cure  is 
about  to  be  attained,  the  fine  downy  hairs 
drop  out  again  after  a  short  time,  and  the 
patch  is  as  bald  as  before.  The  skin  is 
slightly  or  not  at  all  altered,  excepting 
that  the  hair-follicles  gradually  atrophy." 

The  course  of  the  "disease  is  variable  ; 
in  some  cases  the  hair  thins  out  slowly, 
in  other  instances  a  handful  of  hair  may 
come  out  in  a  single  night,  leaving  a  fully 
developed  patch.  The  ultimate"  size  of 
the  area  is  soon  reached,  and  it  usually 
grows  no  larger.  When  several  patches 
exist,  they  usually  form  one  after  another, 
and  one  may  be  recovering  while  another 
is  forming.  The  disease  may  continue 
weeks  or  months  ;  its  course  is  very  vari- 
able. Relapses  are  not  uncommon,  but 
when  complete  repair  sets  in  recovery  is 
usually  rapid.  The  new  hair  is  some- 
times pale,  gray,  or  mixed  in  color.  There 
are  no  subjective  symptoms  as  a  general 
thing,  but  patients  sometimes  notice  a 
premonitory  itching  or  soreness. 

The  causes  which  produce  the  disease 

1  See  Duhring's  Atlas,  Plate  N. 
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are  not  understood.  It  is  non-parasitic 
in  its  nature,  and  is  not  contagious.  Its 
origin  is,  I  think,  to  be  found  in  some 
functional  nerve  disturbance  causing  im- 
paired nutrition.  It  has  been  noted  to 
follow  neuralgias,  sudden  nervous  shocks, 
and  debility  resulting  from  various  causes. 
In  many  cases,  however,  patients  enjoy 
excellent  health,  and  no  appreciable 
cause  for  the  attack  can  be  assigned.  The 
pathology  of  the  disease  is  of  interest  as 
pointing  to  the  proper  treatment  to  be 
pursued.  Though  numerous  attempts 
have  been  made  of  late  years  to  assign  a 
parasitic  origin  to  the  disease,  these  have 
failed  to  bring  conviction  to  the  minds  of 
dermatologists  in  general.  The  subject 
has  been  very  thoroughly,  and,  I  think, 
so  far  as  our  present  knowledge  goes, 
satisfactorily  settled  in  the  negative,  by 
Drs.  Duhring1  and  Dyce-Duckworth.2 

With  regard  to  the  diagnosis  of  alopecia 
areata,  the  disease  is  more  apt  to  be  mis- 
taken for  tinea  tonsurans  than  for  anything 
else.  The  suddenness  of  the  attackyhow- 
ever,  the  more  or  less  complete  baldness,  the 
absence  of  desquamation,  the  whiteness 
and  remarkable  smoothness  of  the  patch, 
alwaj's  enable  it  to  be  distinguished  from 
tinea  tonsurans.  Difficulty  can  onty  aiise 
in  old  cases  of  tinea  when  the  short  char- 
acteristic hairs  have  disappeared,  but 
even  here  more  or  less  desquamation  ex- 
ists. Tinea  tonsurans  begins  as  a  small 
patch  and  spreads  slowly  ;  there  are  al- 
ways or  almost  invariably  a  certain  num- 
ber of  nibbled-looking,  broken-off  hairs  in 
the  patch,  and  there  is  a  history  of  con- 
tagion. The  microscope,  revealing  the 
characteristic  fungus  (see  under  tinea  tri- 
cophytina)willsettlethematter,andshould 
always  be  employed  in  cases  of  doubt. 

The  treatment  of  alopecia  areata,  like 
that  of  most  diseases  which  are  stubborn, 
is  varied,  and  the  medicines  which  have 
been  recommended  are  very  numerous. 
Many  remedies  which  have  been  greatly 
vaunted  have  gained  only  an  apparent 
success,  due  to  the  fact  that  a  certain 
number  of  cases  of  alopecia  areata  tend 
tor  spontaneous  recovery.  Usually  both 
internal  and  external  remedies  are  called 
for.  The  ordinary  tonics,  iron,  quinine, 
and  arsenic,  to  which  may  be  added 
strychnia  and  phosphorus,  are  the  reme- 
dies commonly  to  be  relied  upon.  A  cer- 
tain number  of  patients  require  cod-liver 
oil.  There  are  few  skin-affections  where 
the  skill  of  the  practitioner  in  general 
treatment  is  more  demanded.  Often  the 
.  patient's  general  health  appears  to  be  per- 
fect, and  only  after  long  and  careful  search 
can  the  weak  point  be  found  to  which  the 
failure  in  nutritive  power  is  to  be  attri- 

1  Amor.  Journ.  Mod.  Sci.,  July,  1870. 

8  St.  Bartholomew's  Hosp.  Reports,  vol.  viii. 


buted.  Occasionally  the  minutest  exami- 
nation will  fail  to  yield  any  evidence  of 
disturbance  of  the  normal  equilibrium  of 
the  system.  Treatment  must  then  be 
purely  empirical.  Hygiene  is  always  of 
importance. 

The  external  remedies  which  have  been 
found  useful,  or  which  have  been  thought 
to  be  of  use  in  alopecia  areata,  are  all 
directed  with  a  view  to  one  single  object, 
namely,  to  stimulate  the  skin  and  to  cause 
a  more  active  flow  of  blood  to  the  affected 
parts.  Alcohol,  cantharides,  the  essential 
oils,  glycerine,  castor  oil,  carbolic  acid, 
tar,  iodine,  turpentine,  ammonia,  salts  of 
mercury,  veratria,  acetic  acid,  tannic 
acid,  nux  vomica,  pepper  and  sulphur  are 
the  remedies  which  Duhring  gives  as 
among  the  most  valuable.  To  these 
may  add  kerosene  oil  and  crude  petroleum, 
which,  though  not  agreeable,  are  certainly 
useful  local  applications  in  some  cases. 
These  remedies  may  be  applied  in  the 
form  either  of  ointments  or  lotions,  ir 
sufficient  strength  to  produce  a  stimulant 
or  rubefacient  effect  once  or  twice  daily,  as 
occasion  may  require.  As  a  preparation, 
before  making  any  of  the  ordinary  appli- 
cations, the  scalp  may  be  washed  with 
Castile  soap  and  water,  or  with  the 
spiritus  saponis  kalinus,  the  formula  for 
which  may  be  found  under  the  head  of 
eczema.  After  washing,  the  scalp  is  tc 
be  dried  with  a  coarse  towel  and  brush ec" 
with  a  stiff  brush  until  moderately  stimu- 
lated. Patients  sometimes  express  fear; 
lest  the  local  applications  will  produce 
greater  amount  of  baldness,  but  it  will  be 
found  that,  after  the  patches  have  formed, 
the  remaining  hairs  are  firmly  seated.  The 
following  are  some  of  the  formulae  which 
will  be  found  most  generally  useful : — 
fy.  Acidi  carbolici,  13ss. 

Alcoholis,  f|j,  3vj. 

Olei  ricini,  13  ij. 

Olei  amygdalae  amari,  gtt.  x.     M. 

Cantharides,  in  the  form  of  an  oint- 
ment, is  sometimes  used.  The  strength 
should  be  one  to  three  drachms  to  the 
ounce.  The  following  is  a  cantharidal 
lotion  often  found  advantageous  : — 
J$.  Tinct.  cantharidis, 

Tinct.  capsici,  aa  f§iss. 

Olei  ricini,  f^ij. 

Aquse  Cologniensis,  f§j.     M. 

Wilson  recommends  the  following  for- 
mula, which  I  have  sometimes  used  with 
satisfaction : — 

I£.  Olei  amygdala?  dulcis,  f^j. 
Liquoris  ammonia?  fort.,  f^j. 
Spiritus  rorismarini,  f§v. 
Olei  limonis,  13  j.     M. 
Wilson  also  recommends  frictions  with 
a  liniment  of  camphor,  ammonia,  chloro- 
form  and    aconite.      Oil   of   turpentine, 
brushed   into   the    patches   with   a    stiff 
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brush  once  or  twice  a  clay,  until  the  scalp 
becomes  sensitive,  is  recommended  by 
l)yce-Duckworth.  Tilbury  Fox  recom- 
mends the  following  lotion,  which  I  have 
employed  more  extensively  than  any 
other,  and  with  generally  satisfactory 
results : — 

ty.  Tinct.  nucis  vomicae,  f§ss. 
Tinct.  cantharidis,  f3vj. 
Glycerinre,  fSi.b 
Aceti  destillati,  f^iss. 
Aquae  rosas,  i^iij.     M. 

Blistering  the  surface  with  cantharidal 
collodion  has  sometimes  been  tried  with 
success ;  I  have  never  employed  this 
treatment.  Electricity  also  is  recommend- 
ed, and  appears  to  be  well  worth  atrial. 

The  prognosis  of  alopecia  areata  should 
be  guarded.  Sometimes  recovery  takes 
place  in  a  few  months ;  in  other  cases  it 
may  be  delayed  for  years.  Now  and  then 
the  hair  is  not  restored  at  all.     As  a  rule 


in  young  persons  the  baldness  is  not  perma- 
nent.   Treatment  should  be  persevered  in. 

Atrophy  of  the  Hair. 

Atrophic  changes  in  the  structure  of 
the  hair  take  place  as  the  result  of  disease, 
as  seborrhcea,  and  also  as  the  result  of 
impaired  nutrition  following  disease,  as 
syphilis,  fevers,  etc.  Idiopathic  atrophy, 
independent  of  disease  in  other  structures, 
also  occurs  in  the  following-named  rare 
affections : — 

Fragilitas  crinium,  a  fragility  of  the 
hair,  is  marked  by  a  brittle  condition  of 
the  hair-shaft,  which  is  uneven,  thinner 
at  one  point  than  another,  the  free  ends 
tending  to  split  up  into  brush-like  termi- 
nations. Duhring  has  described  a  form 
of  fragilitas  crinium,1  characterized  by 
marked  atrophy  of  the  hair-bulb  and 
splitting  of  the  hair-substance,  the  fissure 
taking  place  within  the  follicle  and  pro- 


Fig.  935. 


"  "mi/p  "Van7Iarun£?aJ/£1 
Specimens  of  atrophic  hair,  showing  the  several  varieties  of  the  disease  (Duhring). 


ducing  irritation  of  the  skin.     (See  fig. 
935.)  ' 

Trichorexis  nodosa.— This  form  of 
fragilitas  crinium  consists  in  the  formation 
of  a  series  of  small,  spindle-shaped, 
bulbous  swellings,  situated  at  irregular 
intervals  along  the  shaft  of  the  hair. 
They  are  met  with  chiefly  upon  the  beard 
and  moustache,  but  also'on  the  scalp  and 


elsewhere  more  rarely.  The  hairs  burst 
at  the  point  of  distension,  leaving  bristly 
stumps  looking  as  if  two  stubby  paint- 
brushes had  been  jammed  end  to  end. 

1  In  a  paper  read  before  the  American  Der- 
matological  Association,  in  1877,  and  pub- 
lished in  the  American  Journal  of  the  Medical 
Sciences,  July,  1878. 
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The  affection  was  first  described  by 
Beigel,1  and  more  recently  by  Kaposi.2 
Devergie,3  Billi,4  Roeser,5  Schwimmer,6 
and  Sherwell,7  have  also  described  cases. 
W.  G.  Smith,  of  Dublin,8  has  described 
an  unusual  form  of  the  disease  where  the 
bursting  took  place  between  the  nodose 
swellings. 

Piedra. — Desenne9  and  Morris10  have 
described  a  condition  of  the  hair  consist- 
ing of  small  nodosities  surrounding  or 
on  one  side  of  the  hair,  hard  and  gritty  in 
character,  and  which  these  observers  re- 
gard as  a  fungous  growth.  Under  the 
microscope  tbe  nodes  are  seen  to  consist 
of  a  honey-combed  mass  of  pigmented 
spore-like  bodies.  Similar  cases  have  been 
reported  by  Beigel"  and  by  Hoggan.12 

Atrophy  of  the  Nail. 

Atrophy  of  the  nail  is  an  affection 
scarcely  worthy  of  note  were  it  not  for 
the  fact  that  it  may  be  mistaken*' for, 
clinically  and  therapeutically,  more  im- 
portant parasitic  and  other  affections  at- 
tacking this  appendage  of  the  skin.  The 
nail  is  usually  smaller  or  thinner  than 
normal ;  or  brittle  and  split ;  or  soft  and 
crumbly,  according  to  the  cause.  The 
color  may  be  pale,  whitish,  opaque,  or 
dark.  The  so-called  "'worm-eaten"  con- 
dition of  the  nail  due  to  various  causes, 
is,  according  to  Duhring,  generally  of  an 
atrophic  nature.  Injuries,  syphilis,  ec- 
zema, psoriasis,  and  fungous  disease  may 

!  Sitzungsbericht  der  k.  Akad.  derWissen- 
schaft,  bd.  xvih,  p.  612,  1855.  Also,  in  his 
little  popular  work  "  On  the  Human  Hair." 
London, 1869. 

2  Hebra  and  Kaposi.  Treatise  on  Diseases 
of  the  Skin.  New  Sydenham  Soc.  Transla- 
tion, vol.  iii.,  p.  244. 

5  Tricoptilosis.  Annales  de  Derm,  et  de 
Syph.,  No.  1,  1871-2.  Translated  in  the 
American  Journal  of  Dermatology  and  Syphi- 
lography,  vol.  iii.,  p.  254. 

4  CHornale  Ital.  della  Mai.  Ven.  e  della 
Pelli,  August,  1872. 

5  Annales  de  Derm,  et  de  Syph.,  No.  iii., 
1878. 

6  Vierteljahresschr.  f.  Derm  u.  Syph.,  Hft. 
4,  1878. 

i  Archives  of  Dermatology,  July,  1870. 

8  British  Medical  Journal,  May  1,  1880. 
Also,  in  a  paper  read  before  the  American 
Dermatological  Association  at  Newport,  1 880. 
See  Archives  of  Dermatology,  April,  1881. 

9  Comptes  Rendus,  July,  1878  (see  T.  C. 
Fox,  Lancet,  Dec.  7,  1878,  p.  804,  with  a 
woodcut). 

10  Lancet.  March  22,  1879.  p.  407;  also 
Cheadle  and  Morris,  Lancet,  Feb.  8,  1879,  p. 
190  (with  woodcut). 

11  The  Human  Hair,  London,.  1869. 
'*  Lancet,  Sept.  7,  1878. 


attack  the  nail.  They  are  to  be  dis- 
tinguished from  the  idiopathic  form  of 
atrophy,  the  latter  being  usually  incur- 
able. 


Class  VI.— NEW  GROWTHS. 


Keloid. 

Keloid  is  a  connective  -  tissue  new 
growth,  characterized  by  one  or  more 
irregularly  shaped,  variously  sized,  ele- 
vated, smooth,  firm,  somewhat  elastic, 
pale -reddish,  cicatriciform  lesions. 

The  disease  usually  begins  as  a  small 
pea-sized  nodule,  increases  slowly  in  size, 
and  commonly  assumes  an  ovalish  elon- 
gated or  crab-shaped  form,  or  may  occur 
in  streaks  or  lines.  The  lesion  varies 
greatly  in  shape,  and  may  be  quite  small 
or  as  large  as  the  palm.  The  outline  is 
well  defined,  and  the  surface  contour 
rounded  and  highest  in  the  centre.  Taken 
between  the  fingers  it  has  a  firm,  dense, 
slightly  elastic  feel.  Its  surface  is  smooth, 
shining,  and  generally  devoid  of  hair,  and 
its  color  reddish  or  pinkish.  The  lesion 
is  usually  single,  though  several  may  ex- 
ist simultaneously.  It  is  more  common 
over  the  sternum,  but  it  is  also  met  with 
on  the  mamma?,  neck,  ears,  arms,  and 
elsewhere.  It  is  sometimes  painful,  es- 
pecially on  pressure,  and  occasionally,  but 
rarely,  it  itches.  The  course  of  the  dis- 
ease may  be  rapid  or  slow ;  having  attained 
a  certain  growth,  it  is  apt  to  be  stationary, 
and  may  remain  a  lifetime,  though  it  gen- 
erally disappears  spontaneously. 

Keloid  may  arise  spontaneously,  or  it 
may  "spring  up  at  the  site  of  various  in- 
juries of  the  skin,  when  it  is  called  cica- 
tricial keloid.  This  variety  is  often  met 
with  as  the  result  of  burns  by  fire  or 
chemicals,  cuts,  flogging,  and  wounds  of 
all  kinds.1  It  is  sometimes  found  in  the 
lobe  of  the  ear  after  piercing  for  earrings, 
in  the  scars  of  leech  bites  or  of  acne 
lesions,  and  I  have  seen  it  abundantly 
developed  in  the  scars  of  non-parasitic 
sycosis.  I  think  in  these  last  two  in- 
stances the  keloid  lesions  tend  to  dis- 
appear rather  more  rapidly  than  in  other 
forms.  Keloid  is  commoner  in  the  colored 
race.  ISTo  cause  can  be  ascribed  for  the 
spontaneous  variety,  and  I  am  myself  in- 
clined to  believe  that  it  does  not  in  reality 
exist ;  each  lesion  of  keloid  being  seated 
in  some  previously  existing  scar  which, 
however,  may  have  been  so  minute  as  to 
have  escaped  notice. 

1  A  very  remarkable  growth  of  cicatricial 
fungoid  keloid  in  a  negro  is  figured  and  de- 
scribed by  Dr.  Maury,  in  the  Photographic 
Review,  Oct.  1870. 
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Keloid  is  a  connective-tissue  new 
growth.  Under  the  microscope  the  lesions 
are  seen  to  be  made  up  of  a  dense  fibrous 
mass  of  tissue,  whitish  in  color  and  com- 
posed of  compact  bundles  of  connective 
tissue  having  their  seat  in  the  corium. 

The  symptoms  of  keloid  are  so  striking 
in  character  that  no  difficulty  is  experi- 


enced in  the  diagnosis.  It  is  most  liable 
to  be  mistaken  for  simple  cicatrix,  from 
which  it  may  be  distinguished  by  its 
color,  outline,  elevation,  and  consistence, 
and  frequently  b}'  the  presence  of  pain.1 

The  treatment  of  keloid  is  rarely  satis- 
factory. When  operated  upon  by  the 
knife  or  caustic,  it  is  apt  to  return,  and 


Keloid  growths. 


frequently  in  an  aggravated  form. 
Caustic  potassa  is  the  best  caustic  to  use, 
but  the  growth  should  never  be  touched 
while  it  is  still  making  progress,  or  certain 
disappointment  will  be  the  result.  Hy- 
podermic injections  of  morphia  are  occa- 
sionally required  to  allay  the  pain.  Chlo- 
roform and  anodyne  ointments  may  also 
be  prescribed  for  the  same  purpose,  and  I 
have  used  the  fluid  extract  of  hamamelis 
with  benefit.  Wilson  recommends  paint- 
ing the  growth  with  a  solution  composed 
of  one  drachm  of  iodide  of  potassium,  an 
ounce  of  soft-soap,  and  an  equal  quantity 
of  alcohol ;  followed  by  the  application  of 
lead  plaster  spread  on  a  piece  of  soft 
leather,  the  dressing  being  kept  on  a 
week  and  then  replaced  by  another.  I 
have  used  the  lead  plaster  alone  in  several 
cases  of  small  keloid  growths  with  grati- 
fying result. 

The  prognosis  of  keloid  is  not  very 
favorable  as  to  disappearance.  The  ut- 
most that  can  be  said  in  any  given  case  is 
that  it  may  disappear  either  spontaneously 
or  under  the  use  of  appropriate  remedies 
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after  a  time.  Its  course  is  usually  pro- 
gressive, with  occasional  temporary  ar- 
rest of  development. 


MOLLTJSCUM  FlBROSUM. 

Molluscum  fibrosum  is  a  connective- 
tissue  new  growth,  characterized  by  ses- 
sile or  pedunculated,  soft  or  firm,  round- 
ish, painless  tumors,  varying  in  size  from 
a  split  pea  to  an  e^i*  or  larger,  seated 
beneath  and  in  the  skin. 

The  growths  may  occur  singly  or  in 
great  numbers,  when  they  usually  occupy 
the  greater  part  of  the  body.  They  as- 
sume various  shapes  ;  rounded  and  sunk- 
en in  the  skin  itself  or  in  the  subcuta- 
neous tissue ;  or  in  other  instances  club 
or  pear-shaped  and  pedunculated,  hanging 
often  by  thin  elongated  pedicles.  In 
consistence  they  are  uniformly  soft,  but 

1  The  disease  has  absolutely  nothing  in 
common  with  the  so-called  Addison's  keloid, 
which  is  now  known  as  morphcea  (q_.  v.) 
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between  the  fingers  are  found  to  have  a 
certain  amount  of  body,  the  larger  ones 
having  a  more  or  less  elastic  feel.  The 
skin  covering  them  is  nearly  normal  in 
color  or  appearance.  It  may  be  loose  or 
stretched ;    hypertrophied    or  atrophied. 


Molluscum  fibrosum  (Gross). 

The  size  of  the  tumors  varies  exceed  ingl}T ; 
they  are  usually  pea  to  cherry  size,  but 
ma}r  be  much  larger,  single  peduncu- 
lated ones  often  weighing  many  pounds. 
They  are  more  apt  to  be  found  on  the 
trunk,  and  may  exist  in  great  numbers, 
irregularly  distributed  over  the  surface. 
They  are  not  attended  with  any  pain,  but 
may  be  annoying  from  their  size  or 
weight,  or  may  interfere  with  the  clothing 
or  movements  of  the  body.  They  may 
appear  at  any  time  during  life,  generally 
first  showing  themselves  in  childhood,  and 
may  grow  slowly  or  rapidly  at  first, 
during  life.  When  a  certain  size  is 
reached  they  remain  stationary,  and  do 
not  change  except  that  the  large  pendu- 


lous tumors  may  ulcerate  on  the  surface 
from  mere  weight.1 

It  is  a  curious  fact,  noted  by  Hebra, 
Duhring,2  and  others,  that  the  patients 
coming  under  notice  with  this  affection 
are  stunted  in  both  physical  and  mental 
development.  The  general  health  of  the 
patient  is  not  impaired  by  the  disease, 
which,  however,  may  be  inherited,  and 
may  show  itself  in  several  members  of  the 
same  family.3 

A  section  of  a  fully-developed  tumor  of 
molluscum  fibrosum  shows  it  to  consist  of 
a  white  fibrous  mass,  from  which,  on 
squeezing,  a  little  yellowish  fluid  exudes. 
The  tumors  cannot,  generally,  be  enu- 
cleated, as  the3r  are  firmly  bound  down 
by  their  pedicles  to  the  subcutaneous  tis- 
sue. Old  dense  fibrous  growths  may, 
however,  sometimes  be  dissected  out. 

The  diagnosis  is  easy.  From  mollus- 
cum sebaceum  the  tumors  are  distin- 
guished by  the  fact  that  they  do  not  pos- 
sess any  depression  or  aperture  on  their 
summits.  From  neuromata  they  are  dis- 
tinguished by  the  absence  of  pain,  and  from 
lipomata  by  the  soft  and  lobulated  struc- 
ture which  those  fatty  growths  possess. 

The  treatment  of  molluscum  fibrosum 
is  simple.  Where  the  growths  are  large, 
or  are  situated  so  as  to  give  annoyance, 
they  may  be  removed  by  the  knife.  If 
pedunculated,  they  may  be  ligated  or  re- 
moved by  the  galvano-cautery. 

The  disease  commonly  lasts  througl 
life,  although  some  of  the  tumors  may  un- 
dergo involution.  The  tumors  either  con- 
tinue to  increase  in  size  and  number,  or, 
having  attained  their  growth,  remaii 
stationary. 


Xeueoma  Cutis. 

Under  this  name  Duhring4  has  describee 
a  disease,  of  which  only  two  cases  are 
upon  record,5  but  which  possesses  features 
of  great  interest.  It  is  characterized  bj 
the  presence  of  variously  sized  and  shaped 
neuromatous  growths,  having  their  seat 
primarily  in  the  true  skin.  The  lesions 
are  visible  to  the  eye  as  split-pea-sizet 
tubercles,  scattered  or  aggregated  in  large 

1  Interesting  cases  with  portraits  have 
been  reported  by  Wigglesworth,  of  Boston, 
Archives  of  Dermatology,  July,  1875,  and 
Octerlony,  of  Louisville,  ib.,  April,  1876. 

2  Phila,  Med.  Times,  March  18,  1876. 

3  See  a  paper  by  Dr.  I.  E.  Atkinson,  of  Bal- 
timore, New  York  Med.  Journ.,  Dec,  1875,  re- 
porting two  cases.  Also  a  report  of  three  cases 
by  Dr.  John  Murray,  Lancet,  March  22,  1S73. 

4  Am.  Journ.  Med.  Sci.,  Oct.,  1873,  July, 
1874,  and  Oct.,  1881.  The  pictures  here  giver 
illustrate  Dr.  Duliring's  case. 

8  Kosinski,  Ctbl.  f.  Chirurgie,  No.  16,  1S74, 
reports  the  second. 
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numbers  over  the  affected  locality.     (In 
one  case  this  was  the  shoulder  and  arm 
in  the  other  case  the  buttock  and  thigh.) 
The  lesions  are  of  a  rose  or  pink  color, 
smooth,  and  firm,  and   the   intervening 


skin  normal.  The  affected  side  is  warmer 
than  the  neighboring  parts,  and  during  a 
paroxysm  becomes  hot  and  violaceous. 

Pain  of  a  paroxysmal  character,  only 
showing  itself  several  years  after  the  dis- 


Fig.  938. 


Faiafal  neuroma  of  the  skin  ;  external  appearance  (Dahring). 

Fig.  939. 

m 


Micvoscopie  structure  of  neuroma,  from  the  same  ease  as  fig.  93S  (Duhring 
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ease  first  appears,  is  the  most  marked  fea- 
ture. In  Duhriug's  case  movement  of  the 
affected  part,  cold  air,  mental  worry  or 
excitement  sufficed  to  bring  on  excruciat- 
ing pain,  radiating  along  the  various 
nerves.  The  general  health  is  not  im- 
paired. Exsection  of  a  portion  of  the  sci- 
atic nerve  relieved  Kosinski's  case,  but  a 
similar  operation,  in  Duhring's,  failed  to 
give  permanent  relief.1  Careful  microsco- 
pic examination  of  the  tumors  in  Duhr- 
ing's case  showed  them  to  consist  almost 
entirely  of  non-medullated  nerve-tissue, 
lying  in  a  connective-tissue  stroma,  to- 
gether with  yellow  elastic  tissue,  blood- 
vessels with  thickened  walls,  containing 
numerous  nuclei,  and  surrounded  by 
small  collections  of  round,  lymphoid,  cell- 
like bodies  (see  fig.  939). 

This  affection  must  be  distinguished 
from  painful  subcutaneous  tubercle,  a  not 
uncommon  affection.  Here  the  lesion  is 
usually  single,  and  is  not  situated  in  the 
skin,  but  in  the  subcutaneous  tissue. 

The  only  treatment  of  neuroma  cutis 
is  excision  of  a  portion  of  the  nerveTrunk 
leading  to  the  affected  area.  Anodynes 
have  little  or  no  effect. 

Xanthoma. 

Xanthoma  is  a  connective-tissue  new 
growth  characterized  by  the  formation  of 
yellowish,  circumscribed,  irregularly- 
shaped,  variously  sized,  non-indurated, 
flat  or  raised  patches  or  tubercles.  Two 
varieties  are  met  with  :  xanthoma  planum 
and  xanthoma  tuberosum.  In  the  first  va- 
riety the  disease  consists  of  pea-sized  or 
larger,  usually  elongated,  patches,  having 
their  seat  in  the  corium,  very  slightly 
raised,  or  looking  as  if  inlaid  ;  they  are 
usually  sharply-defined,  smooth,  and  appa- 
rently normal  in  structure  ;  they  are  more 
apt  to  occur  on  the  eyelids  ;  their  color  is 
buff  to  orange,  or  occasionally  pale  and 
cream  color,  and  they  have  sometimes 
been  compared  to  bits  of  chamois  skin  ; 
they  begin  as  small  pea-sized  patches,  and 
slowly  enlarge  through  years.  Sometimes 
they  are  single,  at  other  times  several  oc- 
cur together  and  coalesce.  In  the  tuber- 
cular form  the  lesions,  as  the  name  indi- 
cates, assume  a  tubercular  appearance  ; 
they  are  not  usually  found  upon  the  eye- 
lids, but  elsewhere  on  the  body  ;  they  are 
sometimes  slightly  painful.  Both  forms 
may  occur  together. 

The  disease  generally  occurs  in  middle 
or  advanced  life,  but  cases  have  been  re- 
ported in  the  young  ;2  the  lesions  are  usu- 

1  This  was  proved  recently,  on  the  patient's 
death,  to  have  resulted  from  regeneration  of 
the  excised  nerve. 

2  See  a  case  reported  by  T.  Colcott  Fox, 
Lancet,  Nov.  8,  1879,  where  the  disease  began 
in  the  second  year. 


ally  single,  or  very  few  in  number,  but 
are  sometimes  numerous.  In  the  majo- 
rity of  cases  the  disease  begins  in  the  eye- 
lids, at  the  inner  canthus.  Xext  it  in- 
vades the  palms  and  sores,  face,  ears, 
flexures  of  the  joints,  extremities,  and, 
lastly,  the  trunk.  Occasionally  the  mu- 
cous membranes  are  affected,  and  similar 
patches  have  been  found  in  the  spleen 
and  lining  membrane  of  the  bile-ducts  ; 
the  disease  develops  very  slowly,  and  usu- 
ally lasts  throughout  life.  It  may,  how- 
ever, in  rare  cases,  disappear  spontane- 
ously.1 

The  causes  of  xanthoma  are  obscure. 
The  vexed  question  in  the  etiology  of  the 
disease  is  that  of  its  dependence  or  non- 
dependence  upon  jaundice  or  other  liver 
disease.  Xanthoma  palpebrarum,  the 
macular  form  of  the  disease,  is  seldom 
associated  with  jaundice.2 

Xanthoma  is  essentially  a  connective- 
tissue  new  growth  with  fatty  degenera- 
tion, a  view  entertained  by  the  majority 
of  those  who  have  investigated  the  sub- 
ject. 

The  only  plan  of  treatment  is  excision, 
which  may,  as  a  rule,  be  readily  carried 
out.  Care  should  be  taken  in  operating 
on  the  eyelids  not  to  make  too  deep  an  in- 
cision ;  it  is  not  necessary  to  go  deep,  and 
there  is  of  course  danger  of  ectropion  in 
scar  r  ins:. 


Ltjptjs  Erythematous. 

Lupus  erythematous  is  a  cellular  new 
growth,  characterized  by  one  or  more 
circumscribed,  roundish,  or  irregularly- 
shaped,  variously-sized,  reddish  patches, 
covered  with  grayish,  or  yellowish  adher- 
ent scales.  The  disease  usually  begins  in 
the  form,  of  one  or  more  roundish  pin- 
head  to  small  pea  -  sized  erythematous 
patches,  which  enlarge  upon  their  periph- 
ery and  often  coalesce,  to  form  larger  ir- 
regularly shaped  patches.  After  a  time 
the  patches  increase  in  thickness  and  show 
more,  infiltration,  and  when  fully  devel- 
oped, there  may  be  a  number  of  patches 
varying  in  size  from  a  split  pea  to  a  silver 
dollar,  or  the  palm  of  the  hand,  having 
usually  a  distinct  and  clear-cut  marginal 

1  See  cases  reported  by  Fagge,  Trans.  Path. 
Soc,  London,  vol.  xix.  ;  W.  F.  Smith,  ib., 
vol.  xxviii.  ;  and  Legg,  Lancet,  Oct.  25, 1879. 

2  Those  desirous  of  examining  into  the 
controversy  on  this  question  may  refer  to  va- 
rious communications  by  Fox,  Lancet,  Nov.  8, 
1879  ;  Carry,  Annales  de  Derm,  et  de  Syph., 
N.  S.,  tome  i.,  No.  1,  1880  ;  Pye-Smith,  Trans. 
London  Path.  Soc,  vol.  xxviii.  ;  Tilbury  Fox, 
Epitome  of  Skin-Diseases,  Phila.,  1879  ;  and 
White,  Boston  Med.  and  Surg.  Journ.,  Oot. 
23,  1879. 
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outline.  In  color  they  are  reddish  or 
violaceous,  and  are  invariably  covered 
with  fine  or  coarse,  grayish  or  yellowish 
remarkably  adherent  scales,  at  times 
scanty,  at  other  times  forming  sebaceous- 
looking  crusts,  like  those  found  in  sebor- 
rheica, of  the  face.  They  are  firmly  at- 
tached to  the  openings  of  the  sebaceous 
glands,  which  are  often  denuded  and 
plugged  up  with  sebum,  or  patulous.  The 
patch  spreads  on  its  margin,  which  is 
usually  higher  than  the  centre,  which  is 
commonly  paler,  and  often  shows  atrophic 
depression.  After  a  variable  time  the 
patch  attains  a  certain  size,  and  may 
remain  stationary.  There  is  never  any 
moisture  or  discharge  in  connection  with 
the  disease. 

Lupus  erythematosus  is  usually  found 
upon  the  face,  one  or  both  cheeks  below  the 
eyes  and  the  bridge  of  the  nose  being  the 
commonest  seat  of  the  affection.  Often 
both  of  these  localities  are  attacked  by 
the  disease,  which  forms  the  rude  figure 
of  a  butterfly  with  outstretched  wings.1 
The  muco-cutaneous  and  mucous  surface 
of  the  lips,  the  ears,  scalp,  back  and 
other  parts  of  the  body  may  be  attacked. 
Lupus  erythematosus  is  remarkable  for 
its  chronicity,  and  may  persist  through 
life.  It  tends  to  increase  from  time  to 
time  '  by  repeated  attacks.  Ultimately, 
the  process  generally  ends  in  the  forma- 
tion of  a  superficial  or  deep-seated  cica- 
tricial tissue. 

The  subjective  symptoms  vary  in  dif- 
ferent cases,  depending  somewhat  upon 
the  activity  of  the  disease.  At  times 
there  is  much  burning  and  itching,  while 
in  other  cases,  there  may  be  no  subjective 
symptoms. 

The  causes  are  obscure,  although  in  my 
experience  it  is  common  to  find  it  in  per- 
sons of  a  scrofulous  tendency.  Females 
are  more  liable  to  it  than  males,  and 
light-  than  dark-haired  persons,  and  it 
occurs  notably  on  those  who  are  subject 
to  disorders  of  the  sebaceous  glands, 
sometimes  indeed  appearing  to  originate 
in  a  patch  of  localized  seborrhoea. 

In  the  light  of  recent  observation  the 
disease  may  be  regarded  as  an  inflamma- 
tion of  the  cutis,  accompauied  by  cell-col- 
lections about  the  follicles  and  glands, 
leading  to  degeneration  and  atrophy.  As 
a  rule  it  has  its  seat  primarily  about  the 
sebaceous  glands  and  follicles.  Kaposi2 
and  Thin3  have  shown  that  the  sweat- 
glands  may  also  be  the  seat  of  the  disease, 
while  according  to  Geber4  and  Stroganow,5 

•  See  Duhring's  Atlas.     Plate  C. 

s  Pathologie  und  Therapie  der  Hautkrank- 
heiten,  Wien,  1880. 

8  Med.-Chir.  Trans.,  vol.  lviii.,  1875. 

*  Vierteljahresschr.  fur  Derrn.  u.  Syph., 
iii.,  Jahrg.  1876,  Heft  1. 

s  Centralbl.  fur  Med.,  1877,  No.  48. 


all  the  structures  and  every  layer  of  the 
skin,  even  to  the  subcutaneous  connective- 
tissue,  may  be  at  one  time  or  another  the 
seat  of  origin,  and  the  chief  centre,  of  the 
morbid  process.  If  retrograde  metamor- 
phosis takes  place  in  the  earlier  stage  of 
the  pathological  process,  the  cell  infiltra- 
tion is  absorbed  and  the  patches  disappear 
without  leaving  any  trace  behind.  Usu- 
ally, however,  atrophy  results,  which  be- 
comes cicatricial  when  the  glands  and 
hair-follicles  are  involved. 

When  fully  developed,  the  typical  patch 
of  lupus  erythematosus  offers  such  a 
striking  picture  with  its  reddish  or  viola- 
ceous color,  its  sharply  circumscribed  out- 
line, its  infiltrated  surface  studded  with 
plugged-up  or  gaping  sebaceous  openings 
and  covered  with  adherent  sebaceous 
scales,  and  its  place  of  election,  the  nose 
and  cheeks,  that  it  can  scarcely  be  mis- 
taken for  any  other  disease.  It  is  to  be 
distinguished  from  lupus  vulgaris  by  the 
absence  of  papules,  tubercles,  and  ulcera- 
tion. The  sebaceous  glands  are  not 
affected  in  lupus  vulgaris.  Lupus  erythe- 
matosus rarely  begins  before  puberty ; 
lupus  vulgaris  usually  appears  in  child- 
hood. Lupus  vulgaris  is  a  deep-seated 
disease,  and  attended  sooner  or  later  with 
ulceration  and  disfiguring  cicatrices  ;  lu- 
pus erythematosus  is  comparatively  super- 
ficial. Psoriasis  sometimes  resembles 
lupus  erythematosus  very  closely,  but  may 
be  distinguished  by  its  course,  and  by  the 
various  symptoms  peculiar  to  it.  Syphilis 
sometimes  resembles  lupus  erythematosus 
superficially,  but  its  history  is  very  differ- 
ent. 

The  results  of  treatment  in  lupus  ery- 
thematosus are  extremely  varied.  At  one 
time  the  therapeutic  measures  employed 
will  prove  rapidly  and  easily  successful, 
while  in  another  apparently  equally  light 
case  every  known  method  of  treatment 
may  be  exhausted  without  producing 
more  than  a  temporary  effect  on  the  course 
of  the  disease.  Internal  remedies  are 
called  for  in  some  cases.  They  are  to  be 
selected  to  meet  the  especial  indications 
which  may  be  manifested.  Iodine  and  arse- 
nic, iodide  of  potassium,  and  cod-liver  oil 
may  one  or  another  often  be  employed  with 
advantage.  Dr.  McCall  Anderson  recom- 
mends iodized  starch  very  warmly.  It  is 
made  in  the  propoi-tion  of  twenty-four 
grains  of  iodine  to  one  ounce  of  starch,  the 
iodine  being  triturated  with  water,  and  the 
starch  gradually  added.  The  dose  is  a 
tea  spoonful  or  more.  In  four  cases  where 
this  remedy  has  been  faithfully  used,  it 
has,  in  my  hands,  entirely  failed,  but  I 
give  it  because  endorsed  by  so  high 
authority,  and  because  the  internal  thera- 
peutics of  lupus  erythematosus  are  so 
meagre.  Hygienic  measures,  chiefly 
nourishing  diet,  fresh  air,  and  sea-bathing 
are  important. 
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The  external  treatment  is  that  which 
will  usually  he  found  most  available  and 
of  the  greatest  value.  In  the  milder 
forms  of  the  disease  it  is  to  he  remembered 
that  patches  often  disappear  without  leav- 
ing a  scar.  Care  must  be  taken  there- 
fore not  to  make  matters  worse  than  they 
would  naturally  turn  out.  No  strong 
caustics  are  to  be  used  in  such  cases. 
Stimulating  applications  may  be  first 
tried.  Sapo  viridis  is  one  of  the  best  of 
these,  relieving  the  disease  by  itself  alone 
when  used  in  mild  cases.  It  may  be  ap- 
plied spread  upon  cloth  in  the  form  of  a 
plaster,  or  rubbed  in  with  water.  In  the 
form  of  the  spiritus  saponis  kalinus(two 
parts  of  sapo  viridis  dissolved  in  one  part 
of  alcohol),  it  is  of  even  greater  value. 
The  patches  are  to  be  well  scrubbed  with 
the  spirit  until  all  scales  are  removed, 
when  it  may  be  washed  oft'  with  water 
and  some  mild  ointment  applied.  Mer- 
curial ointment  is  useful  in  some  cases, 
prepared  as  a  plaster  and  applied  continu- 
ously. Sulphur  may  sometimes  p#ove 
serviceable  in  the  form  of  an  ointment,  a 
drachm  or  more  to  the  ounce.  Chrysa- 
robin  and  pyrogallic  acid  have  been  used 
with  success  in  the  form  of  ointment, 
a  scruple  to  a  drachm  to  the  ounce 
Stronger  and  even  caustic  applications  are 
sometimes  demanded,  but  they  should 
never  be  used  until  the  weaker  ones  have 
been  tried.  A  solution  of  caustic  potassa, 
one  part  to  three  or  six  of  water,  is  one  of 
the  best  of  these  ;  it  may  be  applied  by 
means  of  a  charpie-brush  on  a  stick'.  I 
have  used  fuming  nitric  acid  with  suc- 
cess ;  it  is  less  painful  than  the  potash. 
The  curette  or  scraping  spoon  is  often  of 
use.1  The  galvano-cautery  has  also  been 
used  with  success.2 

The  prognosis  of  lupus  erythematosus 
should  be  guarded ;  the  disease  often 
proves  stubborn,  resisting  treatment  for 
years.     Relapses  are  apt  to  occur. 


Lupus  Vulgaris. 

Lupus  vulgaris  is  a  cellular  new  growth, 
characterized  by  variously -sized  and 
shaped  reddish  or  brownish  patches,  con- 
sisting of  papules,  tubercles,  or  flat  infil- 
trations, usually  terminating  in  ulceration 
and  cicatrices. 

The  disease  varies  in  appearance  in 
different  cases,  and  also  according  to  the 
locality  attacked  and  the  stage  of  its  de- 
velopment. It  usually  begins  by  the  for- 
mation  of  small  yellowish-red  or  brown 

1  See  Wigglesworth  ;  the  Dermal  Curette. 
Boston  Med.  and  Surg.  Journ.,  Feb.  10, 1876. 

2  Further  details  and  forms  of  treatment 
may  be  found  in  Duhring's  Treatise,  2d  ed., 
p.  440  et  seq. 


points  under  the  skin,  which  increase  in 
size,  coalesce,  and  form  irregularly-shaped, 
roundish  or  serpiginous,  ill-defined  patches 
of  various  size.  The  points  referred 
to  enlarge  until  they  form  papules,  and 
finally  tubercles.  It  is  at  this  stage  that 
the  disease  usually  comes  under  notice. 
The  lesions  are  of  all  sizes,  from  a  pin's 
head  to  a  split  pea,  are  brownish  or  yel- 
lowish-red in  color,  and  are  covered  with 
a  thin  layer  of  imperfectly  formed  epi- 
dermis. They  are  Arm  or  soft,  and  are 
painless.  At  this  stage  of  development 
the  disease  may  retrograde  and  terminate 
in  absorption  of  the  lesions,  leaving  a  thin 
desquamative  cicatricial  tissue,  or  it  may 
go  on  to  ulceration  and  complete  destruc- 
tion of  the  infiltrated  skin,  resulting  in 
much  disfigurement.  Various  names 
have  been  given  to  the  different  forms 
of  lupus  vulgaris,  as  L.  exfoliativus,  L, 
exulcereits,  L.  execlens,  L.  hypertrojihicus, 
L.  verrucosus;  these,  however,  are  rather 
stages  of  the  affection  than  varieties.  The 
disease  may  be  arrested  at  any  point  in 
its  evolution,  and  thus  constitute  a  vari- 
ety. Sometimes  several  or  even  all  the  va- 
rieties may  be  present  at  once  in  the  same 
subject.  In  its  earlier  stages  lupus  vul- 
garis is  rarely  attended  by  any  subjective 
symptoms,  but  later  there  is  sometimes 
pain.  The  commonest  seat  of  the  disease 
is  about  the  face,1  especially  the  nose, 
cheeks,  and  ears.  It  frequently  attacks 
the  extremities,  especially  the  fingers, 
where  it  may  result  in  serious  deformity. 
The  trunk  may  also  be  involved.  Lupus 
vulgaris  is  a  destructive  disease,  often 
resulting  in  serious  disfigurement.  It 
spares  none  of  the  external  tissues,  and 
may  invade  the  mouth,  cartilages  of  the 
nose,  ear,  larynx,  and  even  the  eye. 

The  disease  usually  originates  in  child- 
hood. It  is  never  congenital.  It  is  rarely 
if  ever  hereditary.  It  is  much  commoner 
in  Germany,  Austria,  and  France  than 
in  England,  Scotland,  and  Ireland,  and  it 
is  very  rare  in  natives  of  the  United  States. 
I  do  not  remember  to  have  met  with 
a  case  where  the  patient  was  born  in  this 
countr}',  though  I  cannot  say  that  it  never 
attacks  the  native  American.  It  is  a  dis- 
ease of  the  lower  classes,  not  commonly 
attacking  the  well  nourished,  but  usually 
the  debilitated  and  ill-fed. 

The  pathological  anatomy  of  lupus  vul- 
garis has  been  studied  with  great  dili- 
gence by  a  number  of  observers.  Kaposi, 
in  his  recent  work,2  gives  the  clearest  and 
most  exhaustive  description  of  the  ap- 
pearances with  which  I  am  acquainted. 
Under  a  low  power,  he  says,  microscopic 
sections  of   deeply-seated,    recent   lupus 

1  Duhring's  Atlas,  Plate  BB. 

2  Pathologie  und  Therapie  der  Hautkrank- 
heiten,  Wien,  1880. 
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nodules  show  variously-sized,  roundish, 
nest-like  masses  of  tissue  irregularly  dis- 
persed through  the  lower  part  of  the 
eorium,  the  upper  and  papillary  layers  of 
which,  however,  as  well  as  the  site,  ap- 
pear normal.  Under  a  higher  power, 
these  foci  are  seen  to  be  composed  of  a 
finely  branching  network,  sharply  defined 
from  the  neighboring  healthy  connective 
tissue,  plentifully  supplied  with  large  ves- 
sels, and  in  the  larger  meshes  of  which 
are  embedded  cells  "containing  numerous 
highly  refracting  nuclei,  which  stain  well. 
The  smaller  meshes  contain,  in  addition, 
much  smaller  cells  with  sharply  contoured 
nuclei  in  large  numbers.  The  embedded 
elements  can  sometimes  be  readily  shaken 
out  of  the  mesh  work,  leaving  empty 
spaces  behind  in  place  of  the  foci  of 
formed  elements.  These  appearances 
are  only  found  in  recent  nodules.  The 
recent  lesion  presents  a  rapidly  prolifer- 
ating tissue,  rich  in  vessels.  When  retro- 
gressive metamorphosis  sets  in,  decreased 
vascularity  of  the  centre  of  the  nodule 
occurs,  and  the  formed  elements  are  either 
absorbed,  or,  in  superficial  situations, 
are  thrown  off,  the  invaded  cutaneous 
tissues  undergoing  cicatricial  contraction. 
It  is  characteristic  of  lupus  vulgaris  in 
distinction  from  lepra  and  syphilis,  that 
part  cf  the  lupus  tissue  undergoes  organi- 
zation into  fine,  and  later  into  coarse,  con- 
nective-tissue. G-iant  cells  are  found  in 
the  lupous  infiltration. 

While  some  lesions  are  undergoing  the 
changes  above  described,  others  extend, 
unite,  and  give  rise  to  a  diffuse  cell-infil- 
tration, involving  all  the  tissues  of  the 
skin,  and  finally  ending,  as  a  rule,  in  cica- 
tricial contraction.  When  the  lupus  pro- 
cess has  gone  on  for  some  }rears,  a  condi- 
tion of  the  tissues  resembling  elephantiasis 
may  result.  In  some  cases  the  papillae 
become  highly  developed  and  verrucous 
in  character,  constituting  lupus  hypertro- 
phicus  or  verrucosus. 

The  epithelial  structures  are'  involved 
at  an  early  stage.  The  skin,  glands,  and 
hair-follicles  are  involved,  and  the  hair 
lost.  Sometimes  milium-like  nests  or 
pearls  of  epithelium  form  about  the 
glands,  which  may  become  a  basis  for  the 
development  of  epithelioma.1 

The  diagnosis  of  lupus  vulgaris  from 
syphilis,  the  disease  with  which  it  is  most 
likely  to  be  confounded,  is  chiefly  to  be 
made  by  the  history  of  the  case  in  ques- 

1  Duhring,  loc.  cit.,  p.  444  et  seq.,  gives  a 
fuller  resume"  of  the  pathological  histology  of 
lupus  vulgaris,  with  references  to  recent  ori- 
ginal investigations. 

Lang,  Vierteljahressch.  f.  Derm.  u.  Syph., 
1874,  p.  165,  and  Kaposi,  ib.,  1879,  p.  73, 
have  described  the  combination  of  lupus  and 
epithelioma. 


tion.  In  addition,  the  ulcers  of  lupus  are 
comparatively  superficial ;  those  of  syph- 
ilis ordinarily  deep,  and  often  have  an 
excavated  appearance.  The  ulcer  of  lupus 
is  commonly  less  extensive  than  that  of 
syphilis.  In  lupus  there  are,  as  a  rule, 
a  number  of  points  of  ulceration  which 
incline  to  become  confluent ;  whereas  the 
ulcers  of  syphilis  usually  remain  distinct. 
The  border  of  the  syphilitic  ulcer  is 
sharply  defined  ;  that  of  lupus  is  not  apt 
to  be  so.  The  secretion  of  the  syphilitic 
ulcer  is  apt  to  be  copious  and  offensive  ; 
that  of  lupus  is  scanty  and"  inodorous. 
The  crusts  of  lupus  are  thin  and  brown- 
ish ;  those  of  syphilis  are  bulky,  and  fre- 
quently have  a  greenish  tinge.  Lupus  is 
slow  in  its  course  ;  syphilis  is  rapid.  A 
syphilitic  ulcer  may  form  in  five  or  six 
weeks,  while  it  would  take  as  many  years 
for  the  lupus  disease  to  give  rise  to  so 
much  destruction.  The  scar  of  lupus  is 
contracted  and  distorted  ;  hard,  shrunken, 
and  yellowish.  That  of  syphilis  is  whitish, 
smooth,  thin,  often  surprisingly  slight 
considering  the  destructive  process  which 
has  gone  before.  A  history  of  other  syph- 
ilitic lesions  is  sometimes,  though  by  no 
means  always,  to  be  obtained  in  syphilitic 
ulcer,  and  too  much  stress  must  not  be 
laid  on  the  absence  of  this. 

Lupus  may  be  confounded  with  epithe- 
lioma. Though  the  diseases  may  occur 
together,  yet  such  occurrence  is  rare. 
The  localization  of  epithelioma,  with  its 
usually  painful  character,  and  the  circum- 
scribed induration  of  the  lesion,  will 
usually  serve  for  the  diagnosis.  The 
ulceration  of  epithelioma  generally  starts 
from  one  point  and  spreads  peripherally, 
while  the  ulceration  of  lupus  usually 
begins  at  many  points  within  the  patch. 
Epithelioma  very  seldom  occurs  in  the 
young  ;  lupus  begins  in  childhood. 

Lupus  vulgaris  is  to  be  distinguished 
from  lupus  erythematosus  by  the  occur- 
rence of  ulceration,  which  never  takes 
place  in  the  erythematous  form  of  the 
disease.  The  patches  in  lupus  erythema- 
tosus are  superficial,  uniformly  reddish  in 
color,  and  are  covered  with  adherent,  gray- 
ish scales.  They  are,  moreover,  circum- 
scribed, and  are  without  papules  or  tu- 
bercles. The  sebaceous  glands  and  folli- 
cles are  generally  markedly  involved  in 
lupus  erythematosus  ;  in  lupus  vulgaris 
they  remain  unaffected. 

Acne  rosacea  at  times  bears  some  re- 
semblance to  lupus  vulgaris,  but  may 
readily  be  distinguished  by  its  dilated 
vessels,  color,  the  presence  of  acne  pus- 
tules, its  history,  and  its  course. 

Lupus  vulgaris  appears  to  be  somewhat 
more  amenable  to  internal  treatment  in 
this  country  than  abroad.  It  is,  however, 
one  of  the  most  obstinate  of  all  cutaneous 
diseases.     Hygienic  treatment  is  of  great 
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importance.  Cod-liver  oil  is  the  most 
efficient  internal  remedy,  and  next  to  this 
iodide  of  potassium.  It  may  be  given 
with  the  oil,  as  also  may  iodine  and  phos- 
phorus. Internal  remedies  should  usu- 
ally be  well  tried  before  external  applica- 
tions are  made,  as  they  alone  sometimes 
suffice  to  obtain  a  cure.  The  external 
remedies  ordinarily  used  in  lupus  vulgaris 
are  of  a  mechanical  nature,  or  comprise 
the  various  caustics.  They  should  be 
selected  with  a  view  to  the  extent,  local- 
it}1,  and  character  of  the  lesions  in  any 
given  case.  In  the  earlier  stages  stimu- 
lating applications  may  be  employed, 
with  a  view  to  bring  about  absorption  ; 
equal  parts  of  tincture  of  iodine  and  glyce- 
rine, painted  over  the  part,  mercurial 
plaster,  tar,  and  ointment  of  the  red 
iodide  of  mercury  may  be  used  for  this 
purpose.  I  must  confess,  however,  that 
in  my  hands  these  milder  remedies  have 
usually  failed  of  success.  Of  true  caus- 
tics, potassa,  nitrate  of  silver,  arsenic, 
carbolic  acid,  acetate  of  zinc,  chloride  of 
zinc,  and  pyrogallic  acid  may  be  men- 
tioned. The  first  and  last  of  these  I  be- 
lieve to  be  most  efficient. 

Caustic  potash  in  stick  should  be  used 
when  thorough  and  extensive  destruction 
of  tissue  is  desired.  It  should  be  remem- 
bered that  the  effect  of  this  caustic  goes 
somewhat  beyond  the  point  touched. 
Acetic  acid  of  the  officiual  strength  should 
always  be  kept  at  hand  to  limit  and  check 
the  spread  of  the  caustic  and  to  neutralize 
it.  The  pain  is  severe  for  the  moment, 
but  ceases  on  the  application  of  the  acetic 
acid.  Nitrate  of  silver  is  efficient,  and 
does  not  leave  scars.  It  does  not  pene- 
trate deeply.  Papules  and  tubercles  may 
be  destroyed  by  boring  into  them  with 
the  solid  stick,  while  patches  are  most 
successfully  treated  by  the  solution,  re- 
peatedly applied  with  the  charpie  brush. 
Dr.  Duhring  thinks  it  the  safest  and  best 
caustic  to  use  about  the  face,  where  scar- 
ring is  if  possible  to  be  avoided. 

Pyrogallic  acid  is  used  in  the  form  of  an 
ointment  in  the  strength  of  one  or  two 
drachms  to  the  ounce,  spread  thickly  upon 
cloths,  and  renewed  daily.  It  is  compara- 
tively painless,  and  is  therefore  more  use- 
ful than  the  arsenical  pastes,  which  I  have 
never  used  and  cannot  recommend. 

Chloride  of  zinc  may  be  used  as  a  paste 
in  the  following  formula,  proposed  by 
Hebra :  Equal  parts  of  chloride  of  zinc 
and  chloride  of  antimony,  with  sufficient 
strong  hydrochloric  acid  to  dissolve  the 
chloride  of  zinc.  They  are  to  be  rubbed 
up  in  a  mortar  with  enough  powdered 
liquorice-root  to  make  a  paste,  and  spread 
upon  a  piece  of  cloth  and  applied  while 
moist.  It  is  a  very  strong  caustic,  and 
should  be  applied  only  when  it  is  desira- 


ble to  destroy  the  whole  patch,  for  it  acts 
upon  healthy  as  well  as  upon  diseased 
skin. 

The  method  of  erasion  or  scraping,  as 
introduced  by  Volkmann,  of  Halle,1  is 
very  useful  in  many  cases,  and  may  be 
regarded  as  a  most  valuable  means  of 
treatment.  It  is  performed  by  means  of 
the  dermal  curette,  or  scraping  spoon, 
made  of  various  sizes  and  shapes.2  The 
part  to  be  operated  upon  is  first  frozen  by 
means  of  a  hand-ball  atomizer,  charged 
with  rhigolene,  or  by  the  application  of  a 
gauze  bag  filled  with  powdered  ice  and 
salt,  and  then  the  diseased  tissue  is  scraped 
or  dug  out.  If  any  of  the  diseased  tissue 
is  left,  a  recurrence  of  the  lupus  must  be 
looked  for  ;  the  operation,  therefore,  must 
be  thorough.  Scraping  may  often  be  ap- 
propriately supplemented  by  the  applica- 
tion of  caustics,  as  pyrogallic  acid,  potassa, 
or  the  galvanic  battery. 

Both  the  actual  cautery  and  the  gal- 
vano-cautery  are  used  in  the  treatment 
of  lupus.  Neumann3  and  Piffard4  de- 
scribe the  method,  and  figure  convenient 
instruments.  The  treatment  by  multiple 
puncture,  or  scarification,  has  been  very 
successful  in  Mr.  Balmanno  Squire's 
hands.5  He  has  devised  a  many-bladed 
knife  by  means  of  which  the  skin,  pre- 
viously frozen,  may  be  scarified,  and  a 
traumatic  inflammation  set  up,  under 
which  the  disease  heals.  Schifl'6  suggests 
the  injection  of  caustic  liquids  by  means  of 
a  rubber  pipette,  to  which  is  attached  a 
hypodermic  syringe  needle  ;  this  being 
charged  with  the  caustic  solution,  thepoint 
of  the  needle  can  be  introduced  into  the 
lupus  nodule,  and  a  single  drop  of  the 
caustic  injected  exactly  at  the  desired 
point. 

The  prognosis  of  lupus  vulgaris  will  de- 
pend upon  the  form  of  the  disease,  its 
duration,  the  age  of  the  patient,  and  the 
extent  of  surface  involved.  The  disease, 
in  any  case,  is  very  stubborn  and  runs  a 
chronic  course.  If  it  be  confined  to  one 
patch  or  region,  a  more  favorable  termi- 
nation can  be  looked  for.  The  disease 
usually  results  in  marked  scarring  and 
deformity. 

1  Sammlung  Klinische  Vortriige,  No.  13, 
Leipsic,  1870. 

2  See  an  article  by  Mr.  Balmanno  Squire, 
giving  cuts  of  two  kinds  of  spoons,  both  of 
which  I  have  used  with  great  satisfaction. 

3  Lehrbuch  der  Hautkrankheiten,  5ten 
Aufl.,  Wien,  1880,  p.  4G3. 

4  Therapeutics  of  Diseases  of  the  Skin,  New 
York,  18S0. 

6  Transactions  of  the  British  Medical  Asso- 
ciation, Archives  of  Dermatology,  1879,  p. 
413.     See  also,  ibid.,  Oct.,  1879, "p.  425. 

e  Vierteljahresschr.  f.  Derm.  u.  Syph.,  vii.. 
Jahrg.  1880,  p.  247. 
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SC  ROFULODERMA. 

Under  the  name  scrofuloderma,  are 
included  those  morbid  conditions  of  the 
skin  which  are  the  peculiar  expression  of 
the  condition  of  the  system  designated  as 
scrofula,  scrofulosis,  or  struma.  While 
there  are  a  number  of  diseases  which 
appear  to  be  more  or  less  influenced  by 
the  strumous  condition,  or  even  occasion- 
ally due  to  this  alone,  yet  those  about  to 
be  described  are  so  closely  and  exclusively 
connected  with  scrofula  as  to  deserve 
separate  consideration. 

In  the  commonest  form  the  affection 
begins  in  one  or  more  of  the  lymphatic 
glands,  Which  become  swollen  and  per- 
manently enlarged.  Having  reached  the 
size  of  an  almond  or  so,  they  either  remain 
hard  and  unchanged  for  an  indefinite 
time,  or  they  soften.  The  skin  covering 
them  becomes  hypersemic,  chronically 
inflamed,  of  a  violaceous  hue,  and  by  de- 
grees thin  and  sensitive.  After  a  time, 
usually  months,  fluctuation  is  noticeable, 
the  tumor  breaks  open,  discharging  pus 
•and  serum  mingled  with  blood,  and  a 
whitish  or  yellowish  flaky  caseous  matter. 
The  fluid  is  sometimes  purulent  and 
sometimes  serous,  and  the.  process,  an 
exceedingly  chronic  one,  goes  on  for 
months  arid  years,  with  the  formation 
of  sinuses  which  burrow  deeply  and  in- 
vade adjacent  tissues,  followed  by  grad- 
ual breaking  down  of  the  glands,  and  the 
final  formation  of  elongated,  almond- 
shaped,  variously-sized  ulcers,  with  irreg- 
ular, thin,  more  or  less  undermined  edges, 
and  pale-red,  or  violaceous  in  color. 
The  bases  of  these  ulcers  are  uneven, 
and  usually  studded  with  unhealthy-look- 
ing, pale,  flabby  granulations.  They  in- 
cline to  bleed  easily.  There  is  usually  lit- 
tle crusting,  but  when  a  crust  forms  it  is 
brownish  or  grayish  in  color,  thin  and 
adherent ;  when  removed,  the  ulcer  is 
apt  to  bleed.  The  scrofulous  ulcer  is  in- 
disposed to  heal.  It  looks  as  if  it  were 
on  the  very  point  of  cicatrization,  but  it 
does  not  actually  scar  over.  The  repara- 
tive process  is  slow.  As  a  rule,  it  is  not 
painful.  The  scar  is  of  a  hard  knotty 
character. 

The  disease  is  usually  met  with  about 
the  face,  beneath  the  lower  jaw,  and 
around  the  neck.  I  have  sometimes  seen 
it  above  or  below  the  clavicle  on  either 
side.  It  is  usually  accompanied  by  other 
symptoms  of  the  scrofulous  condition. 
Old  scars,  the  result  of  previous  lesions, 
may  often  be  detected  in  one  region  or 
another. ' 

Scrofuloderma  is  to  be    distinguished 

1  For  a  description  of  the  rarer  forms  of 
scrofuloderma,  see  Duhring,  1.  c,  p.  453. 


from  lupus  vulgaris,  and  from  syphilis,  by 
the  presence  of  the  concomitant  general 
symptoms  of  scrofulosis,  and  by  the  pecu- 
liar features  of  the  lesions,  which  differ 
materially  "from  those  of  lupus  and  syphi- 
lis. The  characters  of  the  primary  lesions, 
the  ulcers  and  the  crusts,  differ  materially. 
When  the  diagnosis  between  scrofulo-* 
derma  and  syphilis  is  difficult,  the  history 
will  aid. 

The  treatment  of  scrofuloderma  must 
be  directed  tirst  against  the  general  con- 
dition. Cod-liver  oil,  iodine,  and  the 
preparations  of  sulphur,  phosphorus,  and 
iron  are  most  usually  serviceable.  Sea- 
air  and  hygiene  are  of  importance.  The 
diet  should  be  generous,  and  should  con- 
sist largely  of  animal  food.  Locally,  the 
ulcers  are  to  be  treated  with  stimulating 
ointments,  those  containing  mercury  in 
particular.  Lotions  of  corrosive  sublimate 
and  alcohol,  a  quarter-grain  to  the  ounce 
diluted,  if  necessary,  tincture  of  iodine 
diluted,  and  solution  of  chlorinated  soda 
may  also  be  employed  with  advantage. 
Chlorate  of  potassium,  as  recommended 
by  Drs.  Harkin  and  Shoemaker,  in  pow- 
der or  solution,  has  been  used  with  ad- 
vantage, and  is,  I  think,  a  good  remedy. 
I  have  used  the  dermal  curette  in  several 
cases  to  advantage,  following  it  up  with 
one  of  the  above-mentioned  applications. 


Tuberculosis  of  the  Skin. 

The  existence  of  tuberculous  ulceration 
of  the  skin  has  been  disputed  recently ; 
however,  authentic  cases  have  been  de- 
scribed by  Chiari1  and  Jarisch.2  The 
ulcers  are  roundish,  ovalish,  or  (as  in 
Jarisch'scase)  serpiginous,  with  irregular, 
gnawed,  bright  red,  swollen,  moderately 
infiltrated  edges,  the  ulcerating  surface 
being  granular  and  of  a  reddish  yellow 
color.  The  secretion  is  thin  and  scanty. 
They  do  not  bleed  easily  when  handled. 
When  they  occur  on  the  mucous  mem- 
branes, they  show  small,  pin-head-sized, 
yellowish  papular  lesions  in  the  neighbor- 
hood. The  disease  is  invariably  found  in 
tuberculous  subjects,  and  runs  a  rapid 
course. 

Lepra. 

Lepra  is  an  endemic,  chroma,  malig- 
nant constitutional  disease,  characterized 
by  alterations  in  the  cutaneous,  nerve, 
and  bone  structures,  resulting  in  anaes- 
thesia, ulceration,  necrosis,  general  atro- 
phy, and  deformity.  Leprosy  is  a  consti- 
tutional disease,  and  involves  the  whole 

'  Wien.  Med.  Jahrb.,  1877,  Hft.  3,  p.  328, 
and  Vierteliahresschr.  fur  Derm.  u.  Syph.,  vi., 
Jahr£.  1879,  p.  269. 

2  Ibid.,  p.  265. 
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organism  most  profoundly.  Its  invasion 
is  slow  and  insidious.  Premonitory  symp- 
toms of  malaise,  mental  depression,  lan- 
guor, sleepiness,  loss  of  appetite,  nausea, 
chills,  repeated  attacks  of  fever,  general 
debility,  nervous  prostration,  and  pains  in 
the  bones  are  usually  present  and  may 
last  for  weeks,  months,  or  years  without 
other  symptoms.  Sooner  or  later,  how- 
ever, the  more  characteristic  features  of 
the  disease,  the  bullous,  macular,  pigmen- 
tary, or  tubercular  skin-lesions  make  their 
appearance.  These  may  appear  sepa- 
rately, successively,  or  together.  Some- 
times the  skin -lesions  are  prominent 
symptoms  of  the  disease  ;  at  other  times 
they  are  subordinate.  Other  organs  of 
the  body,  as  the  nerves,  are  also  affected. 

Two  forms  of  leprosy  are  recognized, 
the  tubercular  and  anaesthetic.  USTo  abso- 
lute line,  however,  separates  them,  and 
they  often  appear  simultaneously  upon 
different  parts  of  the  body,  and  one  may 
pass  into  the  other.  The  tubercular  va- 
riety is  characterized  by  the  formation  of 
masses  of  infiltration  and  tubercles. 
Other  lesions  are  also  found.  An  erup- 
tion of  pemphigus-like  blebs,  showing 
themselves  irregularly  for  some  time  be- 
fore the  appearance  of  other  lesions,  is. 
one  of  the  earliest  symptoms,  though  it 
is  said  these  more  frequently  precede  the 
macular  variety  of  leprosy  than  the  tu- 
bercular. Macules  now  make  their  ap- 
pearance as  smooth,  shining  erythematous 
patches,  usually  denned,  infiltrated,  not 
commonly  raised  above  the  level  of  the 
skin,  yellowish  or  reddish  in  color,  and 
growing  dusky,  yellow,  and  brownish  as 
they  grow  older.  Sometimes  they  are 
paler,  and  look  like  a  piece  of  cut  raw 
bacon  set  into  the  skin.  They  are  com- 
monly surrounded  by  a  pinkish  or  lilac 
border  of  small  bloodvessels.  The  sensi- 
bility of  the  skin  is  altered  from  the  begin- 
ning, the  patches  being  at  first  hyperaes- 
thetic,  and  later  anaesthetic.  They  may 
appear  anywhere  on  the  body,  but  most 
commonly  upon  the  trunk  and  extensor 
surfaces  of  the  extremities.  Sometimes 
they  are  present  in  such  numbers  as  to 
involve  a  considerable  area  of  the  body  ; 
they  may  disappear  and  reappear  from 
time  to  time,  or  they  may  remain  as  per- 
manent lesions,  in  which '  case  they  in- 
crease in  size. 

Sooner  or  later  the  disease  shows  itself 
in  the  foum  of  variously-shaped  and  sized 
nodules  and  tubercles,  situated  in  the 
skin  and  subcutaneous  tissues,  which 
may  develop  into  roundish,  irregularly 
shaped  prominences  and  elevated  masses, 
from  cherry  to  walnut  size,  or  larger  ; 
conspicuous  and  prominent  or  slightly 
raised,  and  having  a  yellowish,  brownish, 
or  bronzed  color.  They  are  more  or  less 
painful  when  pressed  upon.   They  are  usu- 


ally found  upon  the  face,  and  chiefly  the 
forehead,  eyebrows,  cheeks,  nose,  lips,  chin, 
and  ears  are  apt  to  be  invaded,  giving  rise 
to  deformity,  often  of  a  hideous  character. 
Later  the  mucous  membrane  of  the 
mouth,  pharynx,  epiglottis,  larynx,  and 
nares  are  attacked  ;  the  eye  also  suffers. 
Besides  the  face,  other  portions  of  the 
body,  notably  the  trunk,  buttocks,  arms 
and  legs,  fingers  and  toes,  are  invaded. 
The  course  of  the  tubercle  varies  ;  it  may 
last  a  long  time  without  change,  or  it 
may  soften  and  ulcerate  at  once  ;  or  it  may 
be  absorbed.  Ulceration  is  apt  to  occur 
about  the  fingers  and  toes,  the  ulcers  be- 
ing covered  with  adherent  brownish  crusts. 

The  anaesthetic  variety  of  leprosjr  may 
occur  in  conjunction  with  the  tubercular 
variety,  or  alone,  in  which  case  it  is  cha- 
racterized by  the  presence  of  a  number  of 
symptoms  in  addition  to  the  anaesthesia. 
Blebs  are  apt  to  appear  first,  coming  out 
in  an  irregular  manner  from  time  to  time, 
and  being  followed  by  pigmentation,  and 
after  a  longer  or  shorter  time  by  anaesthe- 
sia about  the  seats  of  the  former  lesions. 
In  other  cases  macules,  like  those  which 
sometimes  precede  the  tubercular  form, 
come  first.  Hyperesthesia  of  the  skin 
sometimes  occurs  with  pains  and  burning 
sensations,  followed  by  anaesthesia  affect- 
ing a  limited  portion  or  the  greater  part  of 
the  surface.  Later  the  skin  becomes  atro- 
phic, dry,  yellowish,  or  brownish  in  color, 
and  more  or  less  wrinkled. 

Following  this  alteration  in  the  struc- 
ture of  the  skin,  the  subcutaneous  tissues 
and  muscles  undergo  atrophy,  giving  rise 
to  deformity,  especially  of  the  fingers  and 
toes  ;  the  hair  and  nails  become  altered 
in  structure,  or  are  shed  ;  the  hands  and 
feet  become  greatly  mutilated  ;  the  fin- 
gers and  toes  bent,  crooked,  and  con- 
tracted. Sooner  or  later  the  bones  are 
attacked,  causing  destruction  of  the  joints 
and  of  the  bones  themselves  ;  the  skin 
over  the  joints  becomes  excoriated  and 
ulcerated  ;  the  ends  of  the  bones  undergo 
disintegration,  and  the  phalanges  finally 
either  become  absorbed  or  drop  off.  Even 
the  hands  and  feet  may  gradually  be  lost ; 
the  extremities  become  more  or  less  com- 
pletely anaesthetic,  and  are  greatly  wasted, 
at  times  to  half  their  former  size. 

The  causes  of  leprosy  still  remain  ob- 
scure. It  is  endemic  in  Africa,  along  the 
shores  of  the  Mediterranean,  and  of  the 
Atlantic  and  Indian  Oceans,  as  well  as  in 
the  interior  of  the  country  ;  also  in  Asia 
Minor,  Arabia,  Persia,  India,  China, 
Japan,  Kamtschatka,  the  various  islands 
of  the  Pacific  Ocean,  and  Australia.  In 
Europe  it  is  (bund  in  Norway,  Southern 
Spain,  Sicily,  Greece,  and  Southern  Rus- 
sia. Upon  the  Western  Hemisphere  it 
occurs  in  Mexico,  Central  America,  the 
islands  of   the  West   Indies,   along    the 
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coast  of  South  America,  and  especially  in 
Brazil;  it  also  exists  in  Iceland.  The 
disease  is  likewise  found  in  the  United 
States.1 

Leprosy  is  in  many  instances  hereditary, 
and  may  be  conveyed  from  parent  to  child 
through  a  series  of  generations.  Con- 
cerning its  contagiousness,  opinions  differ, 
and  the  matter  cannot  as  yet  be  said  to 
be  definitely  settled.  The  most  potent 
causes  in  the  production  of  the  disease 
appear  to  be  connected  with  climate, 
state  of  the  soil,  food,  and  habits  of  the 
people.  The  disease  usually  occurs  among 
the  lowest  classes,  but  it  may  attack  those 
in  the  most  favored  circumstances.  It  oc- 
curs in  both  sexes  and  at  any  period  of  life. 

The  pathology  of  leprosy  has  been 
carefully  studied  by  various  observers.2 
The  microscopic  appearances  of  the  lesions 
show  a  .deposit  of  new  material,  made  up 
of  cells  similar  to  those  encountered  in 
lupus  and  in  syphilis.  In  the  later  stage 
of  the  process,  the  epidermis,  hair,  seba- 
ceous and  sweat-glands  all  atrophy,  and 
in  time  become  more  or  less  obliterated, 
ultimately  the  tubercles  incline  to  soften, 
disintegrate,  and  break  open  into  chronic, 
superficial  or  deep  ulcers ;  their  course, 
Duhring  says,  may  be  compared  to  that 
of  the  gummatous  syphiloderm,  though 
more  sluggish.  The  nerves  of  the  body 
also  undergo  marked  and  peculiar  changes 
essentially  of  a  chronic  inflammatory 
nature.  These  changes  about  the  nerves 
account  for  the  clinical  symptoms  of  hy- 
peraesthesia  and  anaesthesia,  which  are  so 
conspicuous  in  the  disease. 

The  diagnosis  of  leprosy,  in  countries 
where  this  disease  is  endemic,  is  usually 
easily  made.  The  earliest  premonitory 
symptoms  arouse  suspicion,  which  the  ap- 
pearance of  the  cutaneous  manifestations 
confirms  beyond  doubt.  When  the  dis- 
ease occurs  sporadically  in  countries  where 
it  is  not  endemic,  it  may,  however,  be  mis- 
taken for  other  affections. 

The  macular  and  tubercular  varieties  are 
apt  to  be  mistaken  for  syphilis.3  The  le- 
sions of  leprosy,  however,  are  larger  and 
more  irregular  in  size  and  distribution. 
The  pigmentation  of  leprosy  is  of  a  pecu- 
liar yellowish  or  brownish  tint.  The  le- 
sions have  a  smooth,  glazed  appearance. 
The  tubercles  are  apt  to  be  much  larger 
than  those  of  syphilis,  being  often  hazelnut 
or  walnut-sized,  and  are  darker  in  color  ; 


1  See  the  Reports  of  the  Committee  on  Sta- 
tistics of  the  American  Dermatological  Asso- 
ciation, in  the  Transactions  for  1878,  '79, 
'80  and  '81. 

2  See  Duhring's  Treatise,  p.  464,  for  refer- 
ences and  fuller  discussion  of  both,  the  etio- 
logy and  pathology  of  leprosy. 

3  See  a  case  reported  by  Dr.  Duhring  in  the 
Photographic  Review,  vol.  i.,  p.  72. 


their  course  is  usually  slower  than  that  of 
syphilitic  tubercles.  The  general  expres- 
sion of  the  face  (the  usual  seat  of  the 
tubercles  in  leprosy)  is  much  changed, 
the  features  having  an  ugly  leonine  ap- 
pearance. 

Later,  when  the  tubercles  break  down 
into  ulcers,  the  blackish  adherent  crusts 
which  cover  them  are  seen  to  be  less 
bulky  than  those  seen  in  syphilis.  With 
ulceration  come  other  very  marked  feat- 
ures of  the  disease,  as  anaesthesia,  distor- 
tion of  the  hands  and  feet,  absorption  of 
bone-tissue,  atrophy,  and  all  unmistakably 
characteristic. 

The  yellowish,  roundish  patches  of 
macular  leprosy  should  not  be  mistaken 
for  vitiligo.  The  health  in  vitiligo  is 
generally  good,  and  the  patch  of  disease 
consists  of  simple  absence  of  pigment, 
with  usually  a  border  of  an  increased 
amount  of  coloring-matter.  The  skin  is 
normal  in  texture.  In  leprosy,  on  the 
other  hand,  the  macules  are  infiltrated 
with  a  lardaceous-looking  substance  of 
firm  consistence,  and  are  generally  anaes- 
thetic or  hypersesthetio. 

Morphoea,  which  is  an  affection  of  an 
entirely  different  nature,  presents  larda- 
ceous-looking patches  somewhat  resem- 
bling those  of  macular  leprosy.  But  the 
general  health  in  morphoea  is  good,  and 
the  patches  show  normal  sensibility,  and 
tend  to  spontaneous  recovery. 

The  treatment  of  leprosy  has  thus  far 
proved  very  unsatisfactory.  As  in  the  case 
of  most  diseases  refractory  to  treatment, 
the  remedies  and  pretended  cures  have 
been  exceedingly  numerous,  hut  as  they 
have  failed  for  the  most  part,  they  need 
not  he  mentioned  here.  The  remedies 
now  employed  are  valuable  in  improving 
the  general  condition  of  the  leper. 
Change  of  climate  and  residence  usually 
to  a  temperate  and  bracing  atmosphere  is 
imperative.  Strict  hygienic  rules  should 
he  adopted,  including  exercise  and  bath- 
ing, with  the  most  nourishing  food. 
Quinine  is  important  as  a  tonic,  and  the 
usual  alteratives  may  also  be  employed. 
Symptoms  are  to  be  treated  as  they  arise. 

Local  treatment  is  valuable.  Baths, 
plain  or  medicated  with  iron  or  sulphur, 
are  of  service.  Of  recent  remedies,  the  oil 
of  cashew  nut,  gurjun  oil,  and  chaulmoo- 
gra  oil,  internally  and  in  the  form  of  in- 
unctions, are  recommended  on  good  au- 
thority.1 

The  prognosis  of  leprosy  is  unfavorable. 
A  few  cases  of  cure  have  been  reported, 
where  the  patient  has  been  placed  upon 
energetic  treatment  from  the  earliest  ap- 
pearance of  the  disease. 

1  For  a  list  of  medicines  employed,  see  the 
Leprosy  Report  of  the  College  of  Physicians, 
London,  1867. 
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Erambcesia. 

Erambcesia,1  called  also  yaws,  pian  and 
endemic  verrugas,2  is  an  endemic  disease, 
characterized  by  general  and  cutaneous 
symptoms,  occurring  in  the  West  Indies 
and  other  tropical  countries.  The  erup- 
tion consists  of  variously-sized  papules, 
tubercles,  and  tumors,  of  a  reddish  or 
yellowish  color.  The  lesion  appears  as  a 
yellowish  or  whitish  point  or  spot,  which 
gradually  enlarges  and  projects  from  the 
surface,  looking,  when  fully  developed, 
like  a  piece  of  cotton  wick  a  quarter  of 
an  inch  or  less  in  diameter,  dipped  into  a 
dirty  yellow  fluid  and  stuck  on  the  skin  in 
a  dirty,  scabby,  brownish  setting,  and  pro- 
jecting to  a  greater  or  less  extent  (Imray), 
or  at  times  the  lesions  look  like  red  cur- 
rants with  flat  tops  of  a  bright  pink  color, 
glassy,  semi-transparent.  Larger  lesions 
look  like  cherries  (Hutchinson).  The  tu- 
bercles may  be  smooth,  scaly,  or  ulcer- 
ated. The  eruption  generally  manifests 
itself  on  the  face,  upper  or  lower  extrem- 
ities, and  genitalia.  The  largest  growths 
occur  on  the  lips,  eyelids,  toes,  and  geni- 
tal organs.  The  lesions  are  not  painful 
or  itchy.  The  disease  is  probably  not 
hereditary.  Most  observers  consider  it 
contagious.3  It  has  no  relation  with 
syphilis.  The  treatment,  which  is  effec- 
tive, consists  of  hygiene,  good  food,  and 
tonics,  with  cleanliness  and  the  use  of 
carbolic-acid  solution  or  a  weak  nitrate  of 
mercury  ointment  locally. 


Caecixoma  Cutis. 

The  commonest  form  of  primary  can- 
cer of  the  skin  is  epithelial  cancer,  and  it 
is  this  form  with  which  the  dermatologist 
usually  has  to  deal.4 

1  See  Papers  by  Milroy  and  Imray  (Report 
on  Leprosy  and  Yaws  in  the  West  Indies,  by 
Gavin  Milroy,  London,  1873).  Also  Tilbury 
Fox  (Diseases  of  the  Skin),  and  Jonathan 
Hutchinson  (Catalogue  of  the  New  Syden- 
ham Society's  Atlas  of  Skin  Diseases,  part  ii., 
p.  145.     See  also  Plate  XLI  of  the  Atlas). 

2  See  a  paper  by  Dr.  George  A.  Ward,  on 
Verrugas.  Transactions  of  the  International 
Medical  Congress,  Philadelphia,  1876. 

3  On  the  question  of  the  contagiousness  of 
framboesia,  see  papers  by  Drs.  Nicholls,  Bow- 
erbank,  and  Milroy,  Medical  Times  and  Gaz., 
1880,  vol.  i. 

4  The  other  varieties  of  primary  or  secon- 
dary cancer  of  the  skin  are  the  following  : 
1.  Carcinoma  lenticular  e{"  scirrhous,"  "hard," 
"fibrous"  or  "connective-tissue"  cancer),  cha- 
racterized by  smooth,  glistening,  dull  pinkish 
or  brownish-red,  flat  or  raised  papules,  tuber- 
cles or  nodules,  from  pea  to  bean  or  larger 
size,  disseminate,  at  first  separate,  later  run- 


Epithelioma. 

Epithelial  cancer  of  the  skin  may  be 
either  superficial,  deep-seated,  or  papillary. 
The  superficial  or  "flat"  epithelial  cancer 
usually  makes  its  appearance  as  one  or 
more  grouped  small  yellowish  or  reddish 
papules  or  elevations,  having  their  seat  in 
the  upper  layers  of  the  skin.  The  disease 
may  originate  in  a  sebaceous  gland,  wart, 
or  other  growth,  or  in  the  form  of  a  flat  in- 
filtration. After  a  time,  it  may  be  months 
or  even  years,  the  tubercle,  wart,  or  in- 
filtration, as  the  case  may  be,  becomes 
fissured  or  excoriated,  a  slight  brownish 
crust  forms  upon  it,  under  which  is  a 
scanty  watery  or  viscid  secretion.  The 
course  of  the  disease  is  slow,  but  gradu- 
ally new  lesions  appear,  usually  connected 
with  the  original  one,  and  finally  the  tuber- 
cles break  down,  and  ulceration  of  a  super- 
ficial character  sets  in.  The  ulcer,  at  first 
small,  may  spread  until  it  attains  the  size 
of  a  coin  or  even  of  the  palm  of  the  hand. 
The  ulcer  is  characteristic.  It  is  usually 
roundish,  but  may  be  quite  irregular,  with 
either  sloping  or  sharply-defined  edges. 
The  border  may  be  smooth  and  on  a  level 
with  the  skin,  but  is  usually  elevated 
into  a  pearly  ridge  all  around  the  ulcer. 
Its  base  is  usually  hard,  and  secretes  a 
scanty  viscid  fluid ;  it  bleeds  readily. 
There  is  usually  a  peculiar  and  character- 
istic picking  or  crawling  sensation  in  the 
lesion  when  it  first  begins  to  become  fis- 
sured or  excoriated,  but  there  is  usually 
no  pain  unless  the  ulceration  is  consider- 
able. When  fully  developed,  the  ulcer 
may  remain  in  statu  quo  for  an  indefinite 
period,  the  patient's  health  meantime 
being  excellent ;  or  it  may  pass  into  the 

ning  together,  slow  in  its  course,  involving  the 
neighboring  glands,  causing  pain,  breaking 
down,  recurring  on  excision,  and  ending  fa- 
tally. 2.  Carcinoma  tuberosum,  a  rare  affec- 
tion, occurring  in  flat  or  raised,  rounded  or 
o'valish  tubercular  or  nodular  lesions,  from 
pea  to  walnut  size  or  larger ;  firm,  hard, 
deeply  imbedded  in  the  skin  and  the  subcu- 
taneous connective-tissue,  of  a  dull-reddish, 
brownish-red,  or  violaceous  color,  multiple, 
disseminated,  or  irregularly  grouped,  sooner 
or  later  breaking  down  into  ulcers  and  ending 
fatally.  3.  Carcinoma  melanodes  or  pigmentodes, 
beginning  in  the  form  of  multiple,  small,  pin- 
head,  pea,  or  bean  sized,  rounded  or  ovalish, 
soft  or  firm  papules,  tubercles  or  nodules,  of  an 
iron-gray,  brownish,  bluish-black,  or  blackish 
color,  at  first  discrete,  but  tending  to  aggre- 
gate into  tumor-masses  and  then  to  break 
down  and  ulcerate,  forming  often  fungous, 
gangrenous,  and  pultaceous  masses,  common- 
ly found  starting  in  a  mole  or  wart  on  the 
face  or  on  the  hands  and  feet,  usually  en- 
countered in  early  adult  or  middle  life,  and 
pursuing  a  malignant  course. 
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infiltrating  deep-seated  variety  to  be  de- 
scribed. The  lymphatic  glands  are  not 
involved. 

Rodent  ulcer  is  a  form  of  this  variety  of 
epithelial  cancer.  Its  most  frequent  seat 
is  upon  the  eyelids,  and  next  to  this  upon 
the  sides  of  the  nose.  When  fully  de- 
veloped, it  consists  of  a  circumscribed, 
sharply  defined,  greater  or  less  excava- 
tion, with  a  brownish-red  or  purplish-red, 
dry  or  scantily  secreting,  mammilla  ted  sur- 
face, the  ulcer  having  often  a  rolled 
border.  Its  course  is  very  slow  but  re- 
lentless ;  it  invades  every  tissue  with 
which  it  comes  in  contact,  including  mus- 
cles and  bones.  If  neglected,  great  de- 
struction of  the  parts  may  ensue,  and 
even  death  from  hemorrhage  in  very  ad- 
vanced cases.  A  peculiarity  of  this  form 
of  epithelioma  is  that  it  is  a  disease  of  the 
upper  part  of  the  face,  occurring  usually 
above  a  line  drawn  across  the  face  hori- 
zontally on  a  level  with  the  alee  nasi  and 
the  lower  border  of  the  ears.1 

Deep-seated  variety. — This  variety  of  epi- 
thelioma, known  also  as  the  "infiltrating 
variety,"  is  much  more  serious  than  the 
superficial  variety  of  the  disease.  It 
begins  as  a  split-pea-sized  tubercle,  situ- 
ated in  the  skin  and  subcutaneous  con- 
nective-tissue. It  sometimes,  however, 
begins  in  a  wart,  like  the  superficial  va- 
riety. It  is  reddish  or  purplish  in  color, 
surrounded  by  an  areola,  firm  and  hard 
to  the  touch,  and  accompanied  by  infiltra- 
tion of  the  surrounding  tissues.  In  a 
longer  or  shorter  time,  according  to  the 
malignancy  of  the  ease,  usually  months, 
ulceration  begins  either  from  within  -or 
upon  the  surface,  the  tumor  breaks  down, 
and  an  ulcer  of  various  size  results.  This 
is  deeply  excavated,  irregular  in  shape, 
with  a  violaceous  base,  secretes  a  viscid 
offensive  fluid,  bleeds  readily  upon  being 
touched,  and  is  surrounded  with  infiltra- 
tion, the  skin  being  reddish  in  the  neigh- 
borhood. The  lymphatic  glands  become 
enlarged  at  a  later  period,  the  lancinating 
pains  which  are  often  experienced  from 
the  beginning  become  more  severe,  the 
patient  suffers  extremely  and  finally  suc- 
cumbs through  marasmus  and  exhaustion. 
The  course  of  this  form  of  disease,  though 
sometimes  slow,  is  occasionally  rapid. 
Duhring  alludes  to  a  case  where  the  dis- 
ease ran  its  fatal  course  in  a  year. 

Papillary  variety.  — In  this  variety  of 
epithelioma,  the  lesion  begins  as  a  wart  of 
split-pea  size,  or  occasionally  as  a  raised, 

1  Dr.  J.  Collins  Warren,  of  Boston,  pointed 
out  the  true  nature  of  rodent  ulcer  in  his 
Boylston  Prize  Essay  on  the  Anatomy  and  De- 
velopment of  Rodent  Ulcer  (Boston,  1872). 
Mr.  Jonathan  Hutchinson  takes  the  same 
view  in  his  Illustrations  of  Clinical  Surgery, 
vol.  i.,  Fasc.  i.,  p.  14,  London,  1875. 


lobulated,  more  markedly  papillary  forma- 
tion of  larger  area.  The  surface  is  some- 
times covered  with  dry,  horny  epidermic 
scales,  at  other  times  it  is  moist  and  ma- 
cerated. There  are  usually  fissures, 
secreting  an  offensive  fluid,  with  some- 
times cheesy,  sebaceous  matter.  The 
fungous-looking  granulated  surface  some- 
times develops  into  fleshy  protuberances, 
and  at  other  times  spreads  out  more  fiatly. 
After  a  time,  it  breaks  down  into  a  char- 
acteristic epitheliomatous  ulcer  running 
the  usual  course.  Occasionally,  the  pa- 
pillary growth  proceeds  from -a  pre-exist- 
ing superficial  or  deep  infiltrated  ulcer. 

Epithelioma  is  most  commonly  met 
with  on  the  face,  either  on  the  lips  or 
tongue,  about  the  nose,  the  eyelids,  the 
forehead  and  temples,  or  upon  the  scalp. 
The  genitalia,  especially  the  penis  and 
scrotum  in  the  male,  and  the  labia  in  the 
female,  are  not  uncommon  seats  of  the 
disease.  Epithelioma  rarely  occurs  else- 
where, although  it  may  be  found  in  any 
part  of  the  body.  The  lesion  is  usually 
single. 

The  exciting  causes  of  epithelioma  are 
often  obscure.  Epithelioma  of  the  lip  or 
tongue  often  starts  at  a  point  where  the 
mucous  membrane  has  been  irritated  by 
a  pipe-stem  or  a  jagged  tooth.  Warts 
and  neevi,  both  pigmentary  and  vascular, 
are  structures  in  which  it  often  originates. 
The  disease  is  commoner  among  men 
than  among  women. 

Epithelial  cancer  generally  takes  its 
origin  from  the  normal  epithelium  of  the 
skin,  mucous  membrane,  or  glands. 
Compared  with  other  varieties  of  carci- 
noma, epithelioma  possesses  a  decidedly 
less  degree  of  malignancy,  and  this  a  rela- 
tively local  one.1 

The  diagnosis  of  epithelioma  is  usually 
not  difficult  excepting  in  the  earlier 
stages.  It  may  be  confounded  with, 
syphilitic  tubercles  and  ulcerations,  acu- 
minated warts  and  lupus.  The  papule  or 
ulcer  of  epithelial  cancer,  especially  if 
about  the  genitalia,  may  also  resemble 
chancre  ;  but  the  history  of  the  case,  the 
duration  of  the  lesion  and  a  careful  ex- 
amination of  its  features,  will  aid  in  ar- 
riving at  a  correct  opinion.  The  later 
syphilitic  manifestations  run  a  much 
more  rapid  course,  and  change  in  appear- 
ance more  rapidly  than  cancer,  and  when 
ulcerative,  their  secretion  is  much  more 
abundant  and  purulent.  Nevertheless,  it 
is  not  rare  in  my  experience  to  see  cases  of 
epithelioma  about  the  face,  which  have 
been  mistaken  for  the  tubercular  syphilo- 

1  For  a  careful  and  clear  account  of  the 
pathology  of  epithelioma  as  at  present  under- 
stood, reference  may  be  made  to  Duhring's 
Treatise,  p.  SI 7  ;  also  to  the  Essay  on  Can- 
cer in  the  present  work,  Vol.  I.,  p.  292. 
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derm,  or  vice  versa.  In  making  a  diag- 
nosis, the  points  just  mentioned  should 
be  borne  in  mind,  and  also  the  facts  that 
the  tubercular  syphiloderm,  when  ulce- 
rating, usually  shows  several  points  of 
suppuration,  while  epithelial  cancer  is 
commonly  single,  and  also  that  there  is 
induration  under  and  about  the  cancer- 
ous sore,  while  the  syphilitic  ulcer  termi- 
nates abruptly  against  the  sound  skin. 
Finally,  in  cancer  there  is  usually  a  pick- 
ing and  crawling  sensation  at  first,  and 
later  lancinating  pain.  Syphilis  is  pain- 
less. 

Many  epithelial  cancers  begin  as  warts, 
and  it  is  often  difficult  to  distinguish  be- 
tween a  simple  wart  and  a  cancerous 
wart.  Usually  continued  observation 
alone  will  decide.  In  elderly  persons, 
any  change  in  a  wart  of  old  standing 
upon  the  face,  especially  those  flat  brown 
warts  not  uncommon  in  advanced  life, 
must  be  looked  upon  with  suspicion. 

From  lupus  vulgaris,  the  diagnosis  of 
epithelial  cancer  is  chiefly  to  be  matte  by 
the  history.  Lupus  is  a  disease  of  the 
young,  and  usually  has  a  long  history. 
It  is  apt  to  be  found  in  more  parts  of  the 
body  than  one.  When  ulceration  takes 
place,  the  diagnosis  becomes  more  diffi- 
cult, but  a  careful  examination  of  the 
surrounding  parts  will  commonly  show 
some  characteristic  lupus  lesions  in  the 
neighborhood.  The  discharge  from  a 
cancerous  ulcer  is  usually  pale,  scanty, 
and  viscid,  and  is  often  offensive ;  that 
from  lupus  is  yellowish  and  puriform,  and 
is  not  offensive. 

The  treatment  of  epithelioma  is  external 
and  local.  The  disease  is  to  be  removed 
as  soon  as  a  diagnosis  is  established.  The 
knife,  caustic,  actual  cautery,  orgalvano- 
cautery  may  be  employed  as  seems  most 
advisable  in  the  particular  case.  Care 
must  be  taken  to  remove  the  entire 
growth,  and  even  to  go  a  short  distance 
into  the  surrounding  healthy  tissues. 
Small  and  superficial  epitheliomata  are, 
in  my  opinion,  best  removed  by  means  of 
caustic  potassa.  The  stick  is  to  be  rubbed 
over  and  around  the  malignant  growth 
and  bored  into  its  substance.  While  ope- 
rating, the  unhealthy  tissues  are  found  to 
give  way  very  readily,  so  that  it  may  eas- 
ily be  perceived  when  the  caustic  reaches 
sound  tissue.  It  must  be  remembered 
that  the  action  of  the  potassa  always  pro- 
ceeds a  little  farther  after  the  caustic  has 
been  withdrawn.  This  must  be  borne  in 
mind  when  operating  in  the  neighborhood 
of  important  organs,  as  the  eye,  or  where 
arterial  branches  may  become  involved. 
The  application  of  the  caustic  potassa 
gives  rise  to  severe  pain,  which  however 
rapidly  ceases  after  its  withdrawal.  When 
the  effect  has  pi-oceeded  as  far  as  is  de- 
sirable, dilute  acetic  acid  or  weak  vinegar 


applied  on  cloths,  will  neutralize  the 
caustic  influence  and  put  an  immediate 
end  to  the  pain.  There  is  rarely  any 
hemorrhage.  The  part  operated  upon 
may  be  dressed  with  olive  oil  or  some 
soothing  ointment.  The  dressing  is  to 
be  changed  daily,  and  the  eschar  usually 
falls  off  at  the  end  of  a  week  or  ten  days, 
after  which,  a  rapidly  granulating  surface 
ensues,  ending  in  an  insignificant  scar. 

Pyrogallic  acid,  in  an  ointment  of  the 
strength  of  a  drachm  to  the  ounce,  ap- 
plied on  cloths  from  two  to  six  days  con- 
secutively, is  a  good  remedy  in  certain 
cases,  particular^'  when  the  patient  can- 
not bear  pain.  It  is  usually  painless.  It 
may  have  to  be  reapplied  from  time  to 
time,  the  slough  being  scraped  or  cut 
away  as  it  forms. 

Of  the  various  other  caustics  employed, 
I  can  say  nothing  from  personal  expe- 
rience, but  would  refer  to  the  various 
works  on  surgery  in  which  they  are  de- 
scribed. Bryant1  recommends  the  gal- 
vano-cautery,  especially  when  the  disease 
exists  in  localities  where  caustics  or  the 
knife  cannot  be  employed  without  danger, 
as  the  inner  canthus  of  the  eye.  The 
dermal  curette  may  sometimes  be  em- 
ployed in  small  epitheliomata.  For  the 
use  of  the  knife,  which  must  usually  be 
employed  in  the  deeper  and  more  malig- 
nant forms,  reference  should  be  had  to  the 
rules  of  operative  surgery. 

The  prognosis  of  epithelioma  is  unfa- 
vorable, excepting  in  the  small  and  super- 
ficial lesions.  Relapses  are  apt  to  take 
place  after  operation. 

Sarcoma  Cutis. 

Sarcoma  of  the  skin  consists  of  shot, 
pea,  hazelnut,  or  larger  sized,  variously 
shaped,  discrete,  non-pigmented  or  pig- 
mented tubercles  or  tumors.  Non-pig- 
mented tumors,  occurrinc:  as  single  or 
multiple  growths  upon  the  various  re- 
gions, represent  perhaps  the  commonest 
manifestations  of  the  disease.  They  are 
smooth,  firm,  elastic,  not  markedly  pain- 
ful upon  pressure  ;  in  color,  reddish,  vio- 
laceous, or  brownish-red.  The  multiple 
pigmented  sarcoma  alwrays  appears  first 
on  the  soles  and  backs  of  the  feet.  The 
disease  may  be  mistaken  for  the  papular 
syphiloderm,  gummata,  lupus,  and  lepra. 
It  occurs  generally  toward  middle  age. 
The  disease  is  malignant,  usually  proving 
fatal  in  the  course  of  a  few  years.2 

»  Lancet,  April  4,  1874. 

2  See  Duhring,  Treatise,  p.  523  ;  also,  Wig- 
glesworth  (Archives  of  Dermatology,  vol.  ii., 
No.  2)  ;  Hebra  and  Kaposi  (Diseases  of  the 
Skin,  New  Syd.  Soc.  Translation,  vol.  iv.)  ; 
and  Kobner  (Archiv  fiir  Derm.  u.  Syph.,  Heft 
3,  1869). 
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N^BVUS  Vasculosus. 

Vascular  nsevi  are  congenital  forma- 
tions, composed  chiefly  of  bloodvessels 
which  have  their  seat  in  the  skin  and 
subcutaneous  tissues.  They  may  be  prom- 
inent, turgescent,  erectile,  or  even  pul- 
sating tumor-like  growths  [angioma  caver- 
nosum),  or  they  may  be  flat,  non-elevated, 
well-defined,  or  faint,  smooth  patches 
(ncevus simplex).  The  latter  is  the  "port- 
wine  mark"  or  "  claret  stain"  of  popular 
nomenclature.  Nsevi  occur  of  all  sizes, 
from  that  of  a  small  pin-head  to  hand- 
sized  or  larger  areas.  Their  color  may 
be  of  any  shade  of  red.  They  are  sel- 
dom multiple,  and  generally  occur  about 
the  head,  the  lip  being  a  favorite  seat. 
The}-  are  usually  stationary,  but  some- 
times decrease  as  life  advances ;  occa- 
sionally, on  the  other  hand,  in  the  erectile 
varieties,  an  increase  in  size  is  observed. 
They  all  become  paler  on  pressure.  The 
more  prominent  growths  are  markedly 
compressible. 

The  pathology  of  the  disease  varies 
somewhat  in  the  different  varieties.  The 
flat  nsevus,  or  "simple  angioma,"  is  made 
up  of  a  diffuse  growth  of  new  bloodves- 
sels, chiefly  capillaries,  in  the  coriuni, 
especially  the  upper  layers.  In  "  lobular 
angioma"  the  bloodvessels  are  convoluted, 
the  lobules  being  separated  by  more  or 
less  connective-tissue,  which  also  exists 
in  the  cavernous  form.  Sometimes  the 
nsevus  arises  from  the  subcutaneous  tis- 
sues, especially  the  adipose  layer,  con- 
stituting "  angioma  lipomatodes. "  Neevi 
are  sometimes  wart-like,  and  occasionally 
pigmented. 

The  treatment  of  nsevi  will  depend 
upon  the  situation,  form,  and  size  of  the 
growth  in  any  given  case.  The  principle 
of  treatment  is  either  bodily  removal  of 
the  growth  by  means  of  the  knife  or  liga- 
ture, or  the  excitation  of  plastic  inflam- 
matory action.  The  latter  may  be  accom- 
plished in  any  one  of  a  number  of  ways. 
Minute  pin-head-sized  nsevi  may  be  de- 
stroyed by  puncture  with  a  red-hot  needle, 
or  a  needle  charged  with  nitric  or  glacial 
acetic  acid,  or  with  a  needle  connected 
with  the  positive  pole  of  a  four-  to  ten- 
cell  combination  of  a  constant-current 
battery.  When  the  growth  is  a  little 
larger,  the  size  of  a  split  pea  to  that  of  a 
small  coin,  it  may  be  treated  by  caustic 
applications.  Of  these,  the  sodium  ethy- 
late,  introduced  into  use  by  Dr.  B.  W. 
Richardson,1  is  one  of  the  most  eflicient. 

1  Lancet,  vol.  ii.,  1878,  p.  654,  and  Feb.  5th 
and  12th,  1881. 


It  is  made  by  adding  metallic  sodium  to 
absolute  alcohol.  The  pain  caused  by  it, 
ordinarily  not  severe,  may  be  allayed  if 
necessary  by  the  application  of  chloroform 
to  the  spot.  The  alcohol  must  be  abso- 
lute, and  the  preparation  should  be  fresh 
to  ensure  good  results.  It  is  to  be  applied 
by  means  of  a  glass  rod.  I  have  used  it 
with  great  satisfaction.  Other  caustics 
are  nitric  acid,  glacial  acetic  acid,  and  solu- 
tion of  caustic  potassa.  The  two  former 
I  have  frequently  employed  with  good  re- 
sult. Injections  with  tincture  of  the  chlo- 
ride of  iron,  tincture  of  cahtharides,  and 
similar  substances,  as  formerly  practised, 
are  to  be  condemned.  Several  fatal  cases 
have,  I  believe,  been  reported  where  the 
tincture  of  iron  was  employed.  Vaccina- 
tion is  sometimes  employed  with  success. 
The  virus  is  to  be  introduced  by  means  of 
multiple  puncture  with  needles.1  Linear 
scarification,  strongly  recommended  in 
flat  nsevi  by  Mr.  Balmanno  Squire  a  few 
years  ago,  has  not  been  attended  with 
success  in  other  hands.  Punctate  scarifi- 
cation for  the  same  form  of  nsevus  is 
recommended  by  Sherwell,2  by  means  of 
an  instrument  composed  of  a  number  of 
fine  needles  arranged  in  a  bundle,  and 
charged  with  a  caustic.  Larger  nsevi 
may  be  operated  on  by  electrolysis  ;3  and 
the  galvano-cautery  lias  likewise  been 
used  with  success,  and  is  highly  recom- 
mended by  Drs.  Dawson  and  Allen.4 

Telangiectases  are  essentially  the  same 
as  nsevi,  only  instead  of  being  congenita 
they  make  their  appearance  after  the 
birth  of  the  individual.  They  may  be 
circumscribed  growths  or  tortuous  lines, 
composed  in  either  case  of  enlarged  capil- 
laries. An  example  of  telangiectasis  is 
found  in  rosacea,  often  met  with  upon  the 
nose,  with  or  without  acne. 

The  treatment  of  telangiectases  is  essen- 
tially the  same  as  that  of  nsavi.5  Being 
quite  small  in  size,  they  are  usually 
amenable  to  the  measures  above  de- 
scribed. 


1  Ragaine  (Jahresberioht  der  Gesammt. 
Med.,  1874)  reports  seven  cases  of  erectile 
naevi  cured  by  this  means. 

2  Transactions  of  the  American  Dermatolo- 
gical  Association ;  Archives  of  Dermatology, 
Oct.,  1879. 

3  See  papers  by  Carter,  Lancet,  Jan.  18, 
1873  ;  Penhall,  Lancet,  Apr.  1],  1874  ;  Beard, 
Philada.  Med.  Times,  Sept.  5,  1874;  Knott, 
Lancet,  March  20,  1875  ;  Duncan,  Edin.  Med. 
Journ.,  Feb.,  1876. 

*  New  York  Medical  Record,  vol.  xi.,  1876, 
pp.  11-12. 

6  See  Hardaway,  Transactions  of  the  Amer- 
ican Dermatological  Association  ;  Archives  of 
Dermatology,  Oct.,  1879. 
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Class  VII. —ULCEUS. 
(See  Vol.  I.,  p.  367.) 

Class  VIII.—  LEUKOSES.1 

Pruritus. 

Pruritus  is  a  functional  cutaneous  affec- 
tion, manifesting  itself  solely  by  the 
presence  of  the  sensation  of  itching, 
"without  structural  alteration  Of  the  skin. 
The  various  forms  of  itching  encountered 
in  the  course  of  many  diseases  of  the 
skin,  accompanied  by  organic  changes, 
have  been  mentioned  in  connection  with 
the  diseases  in  which  they  occur.  Pruri- 
tus, it  must  be  remembered,  is  a  distinct 
affection.2  The  single  primary  symptom 
is  itching;  there  are  no  primary  objective 
symptoms.  Any  lesions  which  may  occur 
in  the  course  of  the  disease  are  secondary, 
and  the  result  of  scratching.  The  sensa- 
tion is  variously  described  as  a  simple 
irritation  of  the  skin,  as  if  some  rough 
substance,  as  flannel,  were  in  contact 
with  it,  as  formication  or  the  crawling  of 
minute  insects  over  the  surface,  or  as  a 
tingling  sensation,  with  the  desire  to 
scratch.  It  may  be  slight,  or  so  severe 
as  to  be  almost  intolerable.  It  is  most 
frequently  met  with  in  middle  life  and  old 
age. 

The  itching  arouses  an  irresistible 
desire  to  scratch  and  rub,  with  the  result 
that  the  surface  is  generally  seen  to  be 
slightly  roughened,  hypersemic,  and 
excoriated  in  a  slight  or  marked  degree. 
In  other  cases,  the  external  signs  are 
slight,  so  that  were  it  not  for  the  state- 
ment of  the  patient  the  presence  of  any 
marked  disorder  might  be  doubted.  The 
itching  is  usually  intermittent,  and  is 
always  worse  at  night.  Pruritus  rarely 
invades  the  whole  body  at  one  time, 
though  the  various  regions  may  in  turn 
be  attacked.  In  most  cases  it  occurs  in 
certain  localities,  and  chiefly  the  trunk, 
scalp,  genitalia,  and  anus. 

Pruritus  vulva?,  must  not  be  confounded 
with  other  pruriginous  affections  of  the 

1  Under  the  head  of  neuroses  are  usually 
grouped  hyperesthesia, dermatalgia,  pruritus, 
and  anaesthesia.  Of  these,  pruritus  alone  is  of 
sufficient  importance  to  demand  description 
in  this  article  ;  for  information  regarding  the 
other  exceedingly  rare  neuroses  of  the  skin, 
reference  may  be  made  to  Duhring's  Treatise, 
p.  539. 

2  Care  must  be  taken  on  no  account  to  con- 
found pruritus  with  prurigo,  a  very  rare  affec- 
tion of  the  skin,  occurring  first  in  childhood, 
and  lasting  through  life,  accompanied  by  the 
formation  of  shot-like  papules.  Prurigo  sel- 
dom or  never  occurs  in  this  country. 


female  genitals.  The  itching  may  be 
seated  in  the  labia,  vagina,  or  clitoris,  and 
is  an  exceedingly  distressing  affection.  It 
is  more  apt  to  occur  in  middle  or  old  age. 
In  children  it  is  often  caused  by  the  pre- 
sence of  ascarides  in  the  rectum  and 
about  the  anus. 

Pruritus  scroti  is  the  form  generally 
met  with  in  the  male.  It  may  involve 
this  region  alone,  or  may  extend  along  the 
perineum  to  the  anus.  The  orifice  of  the 
urethra  may  also  be  the  seat  of  the  dis- 
ease. The  sensations  are  usually  in- 
tensely annoying,  and  cause  the  patient  to 
rub  and  scratch  violently.  It  is  worse  at 
night,  and  is  aggravated  by  warmth. 

Pruritus  ani  occurs  in  both  sexes,  and 
in  children,  as  well  as  adults.  The  itch- 
ing may  be  around  the  orifice,  or  just 
within  the  rectum.  In  middle-aged  or 
elderly  persons  it  is  very  often  associated 
with  hemorrhoids.  It  is,  if  possible, 
more  intolerable  than  any  of  the  other 
local  varieties.  Sometimes  it  is  constant, 
but  more  often  it  comes  and  goes  from 
time  to  time,  and  is  also  worse  at  night. 

The  causes  of  pruritus  are  extremely 
varied,  and  it  is  important  to  keep  this  in 
mind,  for  the  cause  must,  in  most  cases, 
be  removed  in  order  to  attain  a  cure.  It 
may  be  caused  by  physiological  changes, 
as  gestation,  or  by  any  irregularity  of  the 
menstrual  function  in  young  women. 
Occasionally  it  is  associated  with  hysteria, 
and  it  is  sometimes  met  with  at  the 
climacteric  period.  Leucorrhcea  is  a 
common  cause.  Organic  diseases  of  the 
uterus  and  ovaries  are  at  times  accom- 
panied by  it.  Pruritus  is  likewise  met 
with  in  course  of  certain  other  diseases, 
especially  in  those  of  the  kidneys  and 
liver.  Diabetes  mellitus  is  a  not  uncom- 
mon cause.  Pruritus  is  met  with  in  many 
cases  of  jaundice,  and  is  sometimes  a  dis- 
tressing symptom.  According  to  Mur- 
chison  it  is  probably  not  caused  by  circu- 
lation of  bile-pigment.  Various  diseases 
of  the  nervous  system  are  accompanied 
by  pruritus.  Gastx-o-intestinal  derange- 
ment, constipation,  genito-urinary  dis- 
eases in  both  sexes,  and  finally  the 
ingestion  of  certain  medicines,  notably 
opium,  may  give  rise  to  the  affection.  It 
would  be  hardly  necessary  to  add,  were 
not  the  mistake  so  often  made,  that  the 
affection  under  discussion  is  in  no  way 
caused  by  either  vegetable  or  animal 
parasites.  When  these  are  present  it  is 
by  accident. 

Pruritus  is  a  functional  affection,  usually 
due  to  reflex  nervous  action.  The  nerve 
disturbance,  unaccompanied  by  structural 
change,  constitutes  the  whole  process. 
The  tissues  remain  unaltered  throughout 
the  entire  course  of  the  disease. 

The  diagnosis  of  pruritus  presents  no 
difficulties.     It   is  a   disease  of  the  skin 
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without  primary  sign  of  alteration  in  its 
structure.  Whatever  lesions  may  be  pre- 
sent are  secondary,  and  the  result  of 
scratching,  or  strong  applications  made 
by  the  patient.  The  diagnosis  depends 
upon  the  patient's  statement  as  to  the 
subjective  symptom  of  itching.  Pruritus 
is  most  apt  to  be  mistaken  for  pediculosis, 
the  secondary  symptoms  of  the  two  dis- 
eases, scratch  -  marks  and  excoriations, 
being  similar.  These,  however,  are  more 
marked  and  definite  in  character  in  pedi- 
culosis. The  finding  of  lice  will  settle 
the  question.  They  are  to  be  carefully 
looked  for  in  the  clothing,  and  every  case 
of  so-called  pruritus  should  be  suspected 
to  be  pediculosis  until  the  absence  of  the 
parasites  is  shown. 

The  treatment  of  pruritus  is  a  matter 
demanding  careful  consideration  and 
study  in  each  individual  case.  A  success- 
ful result  will,  in  most  cases,  only  be 
attained  by  recognition  and  removal  of 
the  cause.  Constitutional  and  local 
remedies  are  both  demanded.  The  in- 
ternal remedies  are  to  be  directed  against 
the  cause,  whatever  the  nature  of  this 
may  prove.  If  constipation  exist,  the 
bowels  are  to  be  suitably  regulated,  salines 
being  usually  preferable.  -  If  there  is 
flatulence  or  dyspepsia  of  any  kind,  such 
a  diet  is  to  be  prescribed  as  shall  over- 
come the  digestive  difficulty,  and  coarse, 
irritating  and  indigestible  foods  are  in  all 
cases  to  be  avoided.  Exercise  and  fresh 
air  are  beneficial.  A  sojourn  at  some 
mineral  springs,  particularly  those  of  Sara- 
toga, may  at  times  be  recommended,  when 
a  course  of  the  aperient  waters,  of  which 
the  Hathorn  is  the  best,  may  be  taken. 
In  some  cases  close  attention  to  these 
details  will  be  followed  by  the  most  grati- 
fying results.  I  may,  moreover,  give  it 
as  my  experience,  not  only  in  the  treat- 
ment of  pruritus,  but  also  of  other  skin 
diseases  of  a  chronic  and  stubborn  nature, 
that  much  depends  upon  the  'care  and 
thoroughness  with  which  the  physician's 
directions,  regarding  matters  of  diet  and 
regimen,  are  carried  out.  To  ensure  this 
the  directions  themselves  must  be  full  and 
perfectly  explicit.  The  patient's  case 
must  be  made  the  subject  of  careful  study, 
the  exact  diet  suitable  to  the  individual 
must  be  decided  upon  and  enforced  in 
such  terms  as  to  leave  no  doubt  in  the 
i  patient's  mind  as  to  the  importance  of 
i  every  detail.  Generalities  in  the  way  of 
(  directions,  with  a  careless  indication  in 
I  broad  terms,  of  the  articles  of  diet  to  be 
i  used  and  avoided,  are  not  likely  to  pro- 
|(  duce  a  serious  impression  on  the  patient's 
i  mind,  and  the  failure  to  amend  is  followed 
|l  by  a  general  despondency  and  distrust  of 
I  all  remedies. 

As  regards  drugs,  the  usual  tonic  and 
(alterative  medicines  are  to  be  employed. 
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Irregular  menstruation  must  be  treated 
by  the  judicious  use  of  iron  or  other 
remedies,  cod-liver  oil,  etc.  Quiiiia  and 
strychnia  are  sometimes  of  use.  Recourse 
may  be  had  to  bromide  of  potassium  and 
chloral,  alone  or  together,  in  order  to 
subdue  general  nervous  symptoms.  Mor- 
phia should  in  no  case  be  used,  as  it  tends 
to  aggravate  the  itching.  Bulkley1  has 
recently  called  attention  to  the  tincture  of 
gelsemium. 

The  external  treatment  is  not  ordi- 
narily to  be  looked  upon  as  curative,  but 
affords  great  relief,  and  is  to  be  employed 
in  all  cases.  Water,  in  the  form  of  cold 
and  hot  douches,  or  alternately  cold  and 
hot,  as  hot  as  the  skin  will  bear,  plain  va- 
por-baths, and  medicated  baths'will  often 
prove  serviceable  in  allaying  the  symp- 
toms. Baths  containing  three  to  six 
ounces  of  bicarbonate  of  sodium,  or  two 
to  four  ounces  of  carbonate  of  potassium  or 
of  borax,  to  thirty  gallons  of  water,  will  at 
times  afford  relief.  Sulphuret  of  potassium, 
from  one  to  four  ounces  to  the  bath  ;  and 
sulphur-vapor-baths  are  sometimes  used 
with  success.  Some  bland  oil,  as  oil  of 
sweet  almond,  or  olive  oil,  or  some  sooth- 
ing ointment,  may  be  used  after  the  bath. 

Lotions  of  various  kinds  are  the  most 
generally  useful  applications  in  pruritus, 
and  those  containing  carbolic  acid  are  by 
far  the  most  generally  efficient.  In  my 
opinion  carbolic  acid  is  worth  all  the 
other  remedies  put  together,  and  it  should 
always  be  preferred  to  begin  with  unless 
some  reason  exists  against  its  use.  It 
may  be  employed  in  lotion  in  the  strength 
of  five  to  twenty  grains  to  the  ounce  of 
water  with  a  little  glycerine.  The  fol- 
lowing is  a  favorite  formula  of  mine  : — 

fy.  Acid,  carbolic,  5hj. 
Glycerinae,  f^j. 
Aquae,  Oj.     M. 

Duhring  suggests  the  following  lotion, 
in  which  the  anti-pruritic  effect  of  po- 
tassa  is  added  to  that  of  carbolic  acid  :— 


R. 


Acidi  carbolici,  3J- 
Potassse  fusse,  3ss. 
Aquae,  f^viij.     M. 


Duhring  is  also  in  the  habit  of  using 
thymol  with  satisfaction.  Bichloride  of 
mercury,  half  a  grain  to  two  or  three 
grains  in  the  ounce  of  water  or  alcohol, 
is  an  old  and  well  approved  application. 
Black  wash  and  lime-water  may  likewise 
be  used.  Folsom  recommends  essence  of 
peppermint  when  other  remedies  fail ; 
and  Taylor2  suggests  its  employment 
mixed  with  an  equal  quantity  of  glycerine, 


1  New  York  Medical  Journal,  Jan.,  1881. 

2  On  the  various  forms  of  Pruritus  Cuta- 
neus  and  their  Treatment.  Archives  of 
Clinical  Surgery,  Aug.,  1877. 
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and  painted  on  the  part  with  a  brush. 
Morphia,  from  one  to  three  grains  to  the 
ounce  ;  cyanide  of  potassium,  from  fif- 
teen to  thirty  grains  to  the  pint ;  sul- 
phate of  sodium,  a  drachm  to  the  ounce  ; 
dilute  hydrocyanic  acid,  from  one  to  four 
drachms  to  the  pint  ;  chloroform  ;  chloro- 
form and  alcohol,  a  drachm  to  the  pint  ; 
lead-water  ;  diluted  water  of  ammonia  ; 
dilute  nitric  acid  ;  acetic  acid  ;  and  chlo- 
ral lotion,  ten  to  thirty  grains  to  the 
ounce  of  water,  are  all  serviceable  reme- 
dies which  may  be  tried  singly  or  in  suc- 
cession in  troublesome  cases. 

Dr.  R.  W.  Taylor,  in  his  paper  above 
referred  to,  recommends  the  following  : — 

~fy.  Fol.  belladonna?, 

Fol.  hyoscyami,  aa  3ij. 
Fol.  accmiti,  gss. 
Acidi  acetici,  3  j .     M. 
The  leaves  must  be  reduced  to  a  tolerably- 
fine  powder,  and  then  mixed  with  the  acid 
and  allowed  to  macerate  two  weeks. 

This  should  be  diluted  with  water,  a 
drachm  to  the  ounce. 

The  "liquor  picis  alkalinus,"  devised 
by  Dr.  Bulkley,  the  formula  fur  which  has 
been  given  under  the  head  of  eczema,  is  a 
most  valuable  remedy.  It  should  be  used 
at  first  in  the  strength  of  two  or  more 
drachms  to  the  pint  of  water,  gradually 
increasing.  The  "  liquor  carbonis  deter- 
gens"is  also  a  good  remedy. 

In  some  forms  of  the  disease,  particu- 
larly the  more  localized  forms,  ointments 
are  better  than  lotions :  the  following  is 
a  good  one  : — 

R,.  Acid,  carbolic,  gr.  x  ad  xv. 
Ung.  zinci  oxidi,  |j.     M. 

The  following  is  recommended  in  pru- 
ritus vulvae : — 

I£.  Ung.  cetacei,  §j. 

Hydrarg.  chlor.  mitis,  gss. 
Ext.  belladonna?,  gj.     M. 

Dr.  Bulkle}^  has  also  introduced  the 
following  excellent  formula  to  the  notice 
of  the  profession  : — 

R..  Camphorse, 

Chloralis  hydratis,  aa.  gj. 
Ung.  aqua?  rosae,  §j.     M. 

The  camphor  and  chloral  are  to  be 
rubbed  together  until  fluid,  and  then  ad- 
ded to  the  ointment ;  the  mixture  may 
also  be  used  with  vaseline,  or  as  a  lotion 
with  glycerine  and  water.  Care  should 
be  taken  not  to  apply  this  ointment  to 
abraded  surfaces,  as  it  gives  rise  to  con- 
siderable pain. 

In  pruritus  of  the  female  genital  or- 
gans, lotions  are  generally  preferable. 
Hot  water  is  often  very  useful.  Decoction 
of  tobacco,  two  drachms  of  the  leaf  to 
the  pint  is  recommended  highly  by  Atthill 


and  Goodell.  Sulphurous  acid  is  valu- 
able. Alum,  fifteen  or  twenty  grains  to 
the  pint  01  decoction  of  barley,  will  some- 
times be  found  useful.  A  prescription 
containing  sulphite  of  sodium,  one 
drachm  ;  water,  four  drachms  ;  and  gly- 
cerine, one  ounce,  pencilled  upon  the 
parts,  may  also  be  used.  Dr.  Wiltshire, 
in  a  excellent  lecture,  giving  a  resume  of 
recent  knowledge  on  the  causes  and  treat- 
ment of  pruritus  vulvae,1  says  that  demul- 
cent washes,  particularly  those  contain- 
ing almond-meal,  which  evolves  a  small 
quantity  of  hydrocyanic  acid,  are  very 
soothing. 

Pruritus  ani  is  generally  best  treated 
by  means  of  ointments.  Bulkley  recom- 
mends equal  parts  of  mercurial  ointment 
and  belladonna  ointment  applied  upon  a 
pledget  of  lint.  When  there  are  fissures, 
pencilling  with  a  solution  of  the  nitrate 
of  silver  will  often  prove  beneficial.  The 
application  of  hot  water,  as  hot  as  can  be 
borne,  applied  with  a  soft  linen  compress, 
will  itself  sometimes  afford  ease.  I  ordi- 
narily suggest  this  as  a  preliminary  in 
every  case,  following  it  up  with  inunc- 
tions of  tar  ointment,  in  the  strength  of 
one  or  more  drachms  to  the  ounce  of  cold 
cream.  In  pruritus  scroti,  Bulkley  states 
that  he  obtains  good  results  from  the  fol- 
lowing prescription : — 

R,.  Bismuthi  subnitratis,  Jjij. 
Acidi  hydrocyanici,  13'.]  • 
Mist,  amygdalae,  f§iv.     M. 

Dr.  Legg  prefers  mercurial  ointment, 
ung.  hydrarg.,  and  ung.  hyd.  ammoniat., 
in  the  pruritus  of  jaundice.  The  late  Dr. 
Murchison  valued  lotions  of  chloroform 
(one  drachm  to  five  of  glycerine),  and 
cyanide  of  potassium  (one  drachm  to  the 
pint),  and  acetic  baths  or  lotions,  in  the 
strength  of  half  a  pint  of  the  acid  to 
three  gallons  of  water. 

The  prognosis  of  pruritus  should  be 
guarded.  The  disorder  as  a  rule  is  obsti- 
nate, and  often  extremely  so.  The  prog- 
nosis depends  largely  upon  the  cause  and 
the  ability  to  remove  it.  The  patient 
must  be  encouraged  to  persevere  with  and 
thoroughly  carry  out  the  treatment.  In 
grave  cases,  melancholic  symptoms  may 
be  present.  Occurring  in  the  aged,  the 
prospect  of  ultimate  cure  is  poor.  In  the 
middle-aged,  pruritus  vulva?  is  apt  to  be 
the  most  stubborn  variety  ;  as  Duhring 
says,  the  affection  is  a  most  distressing 
one,  and  calls  for  every  eflbrt  on  the  part 
of  the  physician. 

Pruritus  hiemalis  (Winter  pruri- 
tus).— Under  this  name  Dr.  Duhring 
described  for  the  first   time,2  a  peculiar 

1  Clinical  remarks  on  the  diagnosis  and 
treatment  of  pruritus  vulvas.  British  Medi- 
cal Journal,  vol.  i.,  1881,  p.  327. 

2  Phila.  Med.  Times,  Jan.  10,  1874. 
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form  of  pruritus  dependent  upon  atmos- 
pheric influences,  and  occurring  chiefly  in 
cold  weather.  It  usually  makes  its  ap- 
pearance in  October,  and  lasts  until 
spring,  being  worse  in  clear  frosty  wea- 
ther, and  disappearing  at  times  if  the 
weather  becomes  warm  and  moist.  It 
occurs  chiefly  on  the  inner  surfaces  of 
the  thighs,  about  the  knees,  the  calves 
and  ankles.  The  affection  may  be  re- 
lieved, but  not  usually  cured.  Emollient 
ointments,  as  vaseline  and  glycerine,  with 
alkaline  baths,  give  most  relief.  The  un- 
der-garments  should  be  soft  and  unirri- 
tatins;. 


CLASS  IX.— PAEASITES. 


(1)   VEGETABLE   PARASITIC    AFFEC- 
TIONS. 


Testea  Favosa. 

Tinea  favosa  -is  a  contagious  vegetable 
parasitic  disease,  due  to  the  achorion 
Schonleinii,  characterized,  by  discrete  or 
confluent,  split-pea-sized,  circular,  cup- 
shaped,  pale-yellow,  friable  crusts,  usu- 
ally perforated  by  hairs,  accompanied  by 
itching.  The  disease  usually  attacks  the 
scalp, '  but  may  now  and  then  be  encoun- 
tered in  the  nails,  and  less  frequently  on 
other  parts  of  the  surface.  It  shows 
itself  at  first  by  diffused  or  circumscribed 
superficial  inflammation  with  slight  scal- 
ing, followed  by  the  appearance  of  one  or 
several  pin-head-sized  pale-yellow  crusts 
seated  about  the  hair  follicles,  which 
develop  into  the  characteristic  lesions  of 
the  disease,  raised,  sulphur-yellow  cups, 
which  can  be  detached  from  the  skin  un- 
derneath, leaving  a  moist  excoriated  sur- 
face, and  can  be  powdered  between  the 
fingers.  When  the  disease  is  extensive, 
ulceration  may  exist  under  the  crusts. 
When  the  nails  are  attacked,  they  become 
thickened,  yellow,  opaque  and  brittle. 
Tinea  favosa  possesses  a  peculiar  odor,  so 
characteristic  that  this  alone  is  sufficient 
to  indicate  its  presence.  It  is  that  of 
mice  or  stale  straw.  The  disease  gives 
rise  to  some,  but  not  to  excessive  itching. 

The  hairs  in  tinea  favosa  of  the  scalp 
become  lustreless,  opaque,  dry,  brittle, 
and  at  times  split  longitudinally.  After 
the  disease  has  existed  some  time,  they 
fall  out,  or  are  pulled  out,  leaving  bald 
patches,  which  in  many  cases  are  perma- 
nent, "When  there  is  ulceration,  a  cica- 
trical condition  of  the  scalp  may  ensue. 
Tinea  favosa  is  a  chronic  disease,  and 

1  See  Duhring-'s  Atlas,  Plate  0. 


unless  properly  and  energetically  treated, 
may  last  a  lifetime.  Relapses  are  apt  to 
occur. 

The  cause  of  tinea  favosa  is  found  in 
the  presence  and  growth  of  a  vegetable 
organism,  named  after  its  discoverer 
Schunlein,  of  Berlin,  the  achorion  Schon- 
leinii. It  is  an  exceedingly  contagious 
disease,  and  exists  among  domestic  ani- 
mals, particularly  mice,  rabbits,  and  cats, 
from  whom  it  is  conveyed  to  man.  It  is 
commoner  among  children  than  in  adults. 
It  is  rare  among  cleanly  people,  and  is 
not  so  frequent  in  the  United  States  as 
among  the  degraded  and  filthy  popula- 
tions of  European  countries. 

The  disease  may  have  its  seat  either  in 
the  hair- follicle  or  hair,  or  upon  the  sur- 
face of  the  skin  ;  the  follicle  and  hair  are 
the  structures  usually  attacked.  It  is  a 
local  affection,  and  is  due  solely  to  the 
presence  of  the  parasite,  the  characteristic 
crusts  being  almost  entirely  made*  up  of 
this  fungus.  If  a  morsel  of  one  of  the  cups 
is  ground  down  with  a.little  water,  placed 
a  microscopic  slide  with  the  addition 
a  drop  of  dilute  liquor  potassse  and 
examined,  the  characteristic  spores  and 
mycelium  can  be  observed  without  diffi- 
culty. The  disease,  when  it  attacks  the 
nail,  may  readily  be  detected  by  examin- 
ing some  scrapings  under  the  microscope, 
though  the  growth  is  seldom  so  luxu- 
riant as  in  the  skin  and  hair.  The 
achorion  Schonleinii  is  a  distinct  variety 
of  fungus,  and  is  capable  of  giving  rise  to 
one  form  of  disease  only,  namely  tinea 
favosa. 

The  diagnosis  of  favus  is  usually  easy  ; 
the  peculiar  yellow  cups  and  the  odor  are 
commonly  present,  and  even  when  the 
shape  of  the  cups  has  been  lost  by  suppu- 
ration, or  broken  down  by  treatment,  a 
patch  of  characteristic  color  can  usually 
be  seen  here  or  there.  The  odor  is  al- 
most always  perceptible,  and  I  have  fre- 
quently diagnosticated  cases  by  this  alone. 
In  rare  cases,  tinea  tonsurans  or  circinata 
may  coexist  with  the  disease.  The  mi- 
croscope should  be  used  in  doubtful  cases; 
a  power  of  250  to  500  diameters  is  re- 
quired. 

The  treatment  of  favus  of  the  body  is 
comparatively  an  easy  task,  but  when  the 
disease  is  firmly  rooted  in  the  scalp,  it 
requires  both  patience  and  long  persever- 
ance to  make  successful  headway  against 
it,  and  to  finally  extirpate  the  last  traces 
of  the  fungus.  The  two  remedies  are  de- 
pilation  and  parasiticides. 

The  hair  is  to  be  cut  as  short  as  possi- 
ble, after  which  the  crusts  are  to  be  re- 
moved with  poultices  or  applications  of 
olive  or  almond  oil,  and  soap  and  hot- 
water,  as  in  the  case  of  pustular  eczema 
of  the  scalp.  After  they  have  been  re- 
moved,  the  scalp,    in  severe   cases,  will 
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baldness,  or  patches  of  superficial  ulcera- 
tion resembling  the  effects  of  syphilis. 
Depilation  is  then  to  be  practised  either 
with  a  pair  of  flat-bladed  forceps  espe- 


cially made  for  the  purpose  or  by  other 
means.1      A    small    surface    should    be 
cleared  each  da}'. 
Immediately  after  the  operation,  a  par- 


Fig  940. 


Fungus  of  favus  (Achorion  Schonleinii)  after  treatment  with  liquor  potassas.  a  Spores.  6.  Chain  of  spores 
terminating  the  filaments  of  the  thallus,  whi«fe  are  there  composed  of  short  articulations,  c.  Fine  filaments 
of  the  thallus  composed  of  elongated  and  brilliant  articulations.     X  400.     Cornil  and  Eanyier. 


show  pits  and  depressions  with  atrophy, 
asiticidal  lotion  should  be  rubbed  in  and 
made  to  penetrate  the  hair  follicles.  Cor- 
rosive sublimate,  in  the  strength  of  two 
or  three  grains  to  the  ounce,  is  one  of  the 
best  parasiticides.  Sulphite  of  sodium, 
one  drachm  to  the  ounce  as  a  lotion ; 
sulphurous  acid,  full  strength  or  diluted, 
as  a. lotion.  Among  ointments  sulphur, 
a  drachm  or  more  to  the  ounce  of  ung. 
aquse  rosa3  ;  the  yellow  sulphate  of  mer- 
cury, half  a  drachm  or  more  to  the  ounce 
of  ointment ;  and  chrysarobin  in  the  same 
strength,  may  be  mentioned.  The  latter 
must  be  used  with  caution  on  account  of 
its  occasional  excessive  effect  on  the  sur- 
rounding healthy  skin  and  in  discoloring 
the  hair.  Tar  may  occasionally  be  added 
to  the  other  preparations  when  there  is 
much  itching. 

The  length  of  time  requisite  to  obtain 
a  cure  in  tinea  favosa  ■will  depend  greatly 
upon  the  severity  and  duration  of  the 
disease,  and  the  facilities  for  treatment 
which  are  afforded.  Duhring  gives  two  to 
four  months  as  the  average  time,  but  I 
should  be  inclined  to  extend  this.  Clean- 
liness is  requisite  and  attention  to  general 
hygiene  ;  also  in  some  cases  tonics.  In 
long-continued  favus  of  the  scalp,  more 
or  less  baldness  of  a  permanent  character 
ensues.  Favus  of  the  epidermis  is  seldom 
obstinate. 


Tinea  Triciiophytina. 

Under  this  name  arc  included  three, 
varieties  of  disease,  known  as  tinea  circi- 
nata,  tinea  tonsurans,  and  tinea  sycosis, 
all   produced  by  the  same  fungus,   and 


therefore  to  be  regarded  as  essentially 
the  same  disease,  modified  by  the  locality 
in  which  it  may  chance  to  occur. 

Tinea  ctrcinata  is  a  contagious  vege- 
table parasitic  disease,  due  to  the  tricho- 


1  See  Bulkier  :  Clinical  Illustrations  of 
Favus  and  its  Treatment  by  a  New  Method  of 
Depilation.  Archives  of  Dermatology,  vol. 
vii.,  No.  2,  April,  1881.  Dr.  Bulkley  em- 
ploys masses  or  sticks  like  thick  sticks  of 
sealing  was  of  a  very  adhesive  material  which 
can  be  melted  and  made  to  adhere  to  the  hairs, 
and  then  when  cold  are  forcibly  removed, 
drawing  numbers  of  hairs  with  them.  The 
following  is  the  formula  : — 
I£.     Cera?  fiavse,  gijj. 

Lacca?  in  tabulis,  3iv. 

Resinse,  3VJ- 

Picis  Burgundicse.  3x. 

Gummi  Dammar,  §ss,  M. 
The  ingredients  are  melted  together  and 
moulded  or  rolled  into  sticks  of  various  sizes, 
from  one  quarter  to  three-quarters  of  an  inch 
in  diameter,  and  cut  off  in  lengths  of  two  or 
three  sizes.  The  end  of  the  stick  is  to  be 
melted  in  an  alcohol  flame,  and  then  pressed 
upon  the  hair,  cut  to  a  length  of  one-eighth 
of  an  inch.  It  is  left  on  until  quite  cold,  and 
is  then  removed  by  bending  it  over  and  with- 
drawing the  hairs  by  a  slight  twisting  motion. 
When  the  stick  is  removed  its  end  will  be 
found  bristling  with  hairs.  The  end  of  the 
stick  is  then  melted  again  in  the  alcohol  flame 
and  wiped  on  a  sheet  of  paper  which  de- 
stroys and  removes  the  hairs  and  prepares  it 
for  use  again.  Depilation  by  this  process  is 
very  much  more  rapid  than  when  the  hairs 
are  pulled  out  one  by  one  with  the  forceps, 
but  it  is  painful  and  requires  much  courage 
on  the  part  of  the  patient. 
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pliyton,  characterized  by  one  or  more 
circumscribed,  circular,  variously-sized, 
inflammatory  squamous  patches,  occur- 
ring on  the  general  surface  of  the  body, 
accompanied  by  itching. 

Ringworm  of  the  body  varies  greatly  in 
importance,  from  the  trifling  disease  so 
commonly  found  among  children,  to  those 
severe  and  extensive  forms  known  as 
Burmese  or  Tokela  ringworm,  tinea  im- 
bricata,1  and  by  other  designations.  The 
"eczema  marginatum"  of  Hebra  is  a 
severe  form  of  ringworm  occurring  in  the 
fork  of  the  thighs. 

Tinea  circiuata  usually  begins  as  a 
small  reddish,  scaly,  rounded,  or  irregu- 
larly-shaped spot,  which  in  a  few  days,  as 
the  process  advances,  assumes  a  circular 
form,  attended  either  by  an  increased 
branny  desquamation,  or  by  the  forma- 
tion of  minute  papules,  papulo-  vesicles, 
or  vesicles  around  the  circumference  of 
the  lesion.  When  fully  developed,  the 
patches  are  circular,  slightly  elevated, 
and  sharply  defined  against  the  healthy 
skin  outside.  The  tendency  to  assume 
the  annular  character  which  has  given 
rise  to  the  term  ringworm,  is  due  to  the 
fact,  that  the  disease  is  disposed  to  dis- 
appear wholly  or  in  part  in  the  centre 
while  spreading  at  the  periphery. 

The  lesions  may  vary  from  small  coin 
to  hand-sized  patches.  They  sometimes 
coalesce  in  part,  so  as  to  form  gyrate  or 
festooned  figures.  Often  only  one  or  two 
are  present,  and  these  may  be  situated  in 
different  parts  of  the  body.  They  are 
bright  or  dull  reddish  in  color,  paler  in 
the  centre,  and  are,  as  a  rule,  only 
scantily  covered  with  scales.  The  vesi- 
cles, papulo-vesicles,  or  papules,  where 
these  exist,  are  pin-point  to  pin-head  in 
size,  and  are  situated  on  the  periphery. 
They  are  often  ephemeral,  and  may  easily 
escape  detection.  The  lesions  are  super- 
ficial, the  corium  only  rarely,  and  in 
severe  cases,  being  attacked.-  The  disease 
is  unsymmetrical,  but  is  apt  to  be  found 
in  contiguous  parts,  having  been  trans- 
ferred from  one  part  to  another.  All 
parts  of  the  body '  may  be  attacked,  but 
the  disease  is  most  apt  to  be  found  about 
the  face,  neck,  and  backs  of  the  hands. 
The  axillae,  the  inner  surface  of  the 
thighs,  the  groins,  and  between  the  nates 
are  also  common  seats  of  the  affection  in 
adults.  In  these  localities  it  is  apt  to 
spread  extensively  and  to  prove  rebel- 
lious. The  more  inveterate  forms  of 
ringworm  are  found  in  tropical  countries. 
As  the  disease  is  found  in  America,  it  is 
usually  not  severe.   Its  course  is  variable, 

1  See  Fox  and  Farquhar,  On  Certain  En- 
demic Skin-  and  Other  Diseases  of  India  and 
Hot  Climates  Generally,  pp.  59,  246.  London, 
1876. 


sometimes  lasting  only  a  few  weeks,  at 
other  times  persisting  and  recurring  with 
great  obstinacy.  It  occasionally  coexists 
with  tinea  tonsurans. '  !N"ow  and  then  the 
tricophyton  attacks  the  nails,  which  be- 
come opaque,  whitish,  thickened,  and 
soft  or  brittle,  especially  along  their  free 
border.  Examination  of  scrapings  from 
the  nail  treated  with  dilute  solution  of 
caustic  potassa  will  show  the  presence  of 
the  fungus.  The  affection  usually  at- 
tacks only  two  or  three  nails  ;  it  is  difficult 
to  cure. 

Ringworm  of  the  body  is  caused  by  the 
presence  of  tricophyton,  the  same  fungus 
as  that  which  produces  tinea  tonsurans 
and  tinea  sycosis.  It  seldom  grows  with 
the  same  luxuriance,  however,  as  is 
shown  in  these  diseases.  The  affection  is 
eminently  contagious.  Several  members 
of  the  same  household  are  apt  to  have  it 
at  the  same  time.  It  may  also  be  con- 
tracted from  the  domestic  animals.  All 
persons  are  not  susceptible  to  the  same 
degree,  and  there  seems  to  be  a  condition 
of  the  system  in  which  the  fungus  more 
readily  takes  root  and  flourishes. 

The  fungus  alighting  on  the  surface 
penetrates  the  epidermis  and  spreads  in 
all  directions,  giving  rise  by  the  irritation 
of  its  presence  to  hyperemia,  superficial 
inflammation  with  papulation,  and  some- 
times to  vesiculation.  Under  the  micro- 
scope, the  fungus  is  seen  to  consist  of  long- 
jointed,  sometimes  forked,  thread-like 
mycelium,  containing  spores  or  granules. 
Its  botanical  relations  have  been  care- 
fully studied  by  Dr.  I.  E.  Atkinson,  of 
Baltimore.2 

The  diagnosis  ma3'  be  determined  either 
by  the  clinical  features  of  the  disease,  or 
with  the  aid  of  the  microscope.  In  the 
latter  case  a  few  scales  may  be  scraped 
from  the  surface  of  a  diseased  patch, 
placed  on  a  slide  with  a  drop  of  dilute 
liquor  potassee,  and  covered  with  a  thin 
glass,  which  should  be  pressed  down  so 
as  to  separate  the  particles.  Viewed 
with  a  power  of  250  to  500  diameters,  the 
characteristic  long  mycelial  threads  may 
usually  be  seen  becoming  more  distinct 
after  the  specimen  has  stood  for  a  while. 
The  mycelial  threads  must  not  be  con- 
founded with  fibrils  of  wool,  cotton,  etc., 
Avhich  are  apt  to  be  met  with  in  the  field, 
and  the  spores,  which  are  usually  less 
plentiful,  must  be  carefully  differentiated 
from  oil-globules  derived  from  ointments, 
etc.  It  should  be  said  that  the  failure  to 
find  the  fungus  must  not  be  allowed  to 
weigh  too  much  in  the  diagnosis,  though 
its  positive  presence  is  conclusive.     The 

1  See  Duhring's  Atlas,  Plate  EE. 

2  In  a  paper  read  before  the  American 
Dermatological  Association,  in  1878.  New 
York  Medical  Journal,  Dec,  1878. 
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Fig:.  941. 


Trichophyton  tonsurans,  ohtained  from  tinea  circinata.  a,  Spores.  b,  d,  Filaments  of  the  mycelium, 
consisting  of  short  articulations,  c,  Filaments  of  the  mycelium,  consisting  of  long  and  streaming  articulations. 
e,  Cells  of  the  epidermis.  X  400.  (Cornil  and  Banvier.) 


fungus  is  sometimes  rare  and  difficult  to 
find  in  mild  cases,  or  where  treatment  has 
been  employed. 

Tinea  circinata  may  be  mistaken  for 
eczema.  It  may  resemble  the  erythema- 
tous, papular,  vesicular,  or  squamous  va- 
rieties, especially  the  latter.  Its  annular 
form  and  abrupt  well-defined  edges,  its 
superficial  character,  and  comparatively 
slight  infiltration,  its  generally  slight  and 
shreddy  desquamation,  and  its  history, 
will  usually  serve  to  distinguish  ringworm, 
and  when  the  fungus  is  found  to  be  pre- 
sent the  diagnosis  will  be  certain.  Tinea 
circinata  also  resembles  seborrhoea  of  the 
chest  and  back,  the  patches  of  the  latter 
affection  not  unfrequently  assuming  a 
curious  annular  form  in  these  localities. 
The  patches  of  seboiThoea,  however,  are 
redder,  with  enlarged  follicles,  and  the 
scales  are  more  or  less  greasy.  Kingworm 
often  resembles  psoriasis  very  closely, 
but  the  latter  affection  is  usually  more  ex- 
tensive in  its  distribution,  and  by  exam- 
ining the  eruption  in  all  places  where  it 
occurs,  some  patches  may  almost  always 
be  found  which  are  characteristic. 

As  a  rule,  local  treatment  alone  is  re- 
quired, but  sometimes,  when  patients 
are  evidently  out  of  health,  or  when  the 
affection  is  rebellious  to  parasiticide  ap- 
plications, tonics,  as  iron,  arsenic,  quinine, 
and  cod-liver  oil  may  be  required.  In 
most  cases,  hoAvever,  local  treatment  will 
be  found  easily  and  readily  to  cure  the 
disease.  To  begin  with,  the  patient's 
clothing  should  be  disinfected  by  baking 
or  boiling,  as  the  disease  may  arise  anew 


from  this  source,  as  in  the  case  of  a  coat- 
collar,  etc.  The  affected  patches  of  skin 
should  be  cleansed  with  hot  water  and 
soap  to  remove  all  extraneous  matter,  and 
then,  in  children,  an  ointment  of  ammo- 
niated  mercury,  fifteen  to  thirty  grains  to 
the  ounce,  will  usually  be  sufficient  in  mild 
cases.  When  stronger  applications  are 
required,  sulphurous  acid,  in  the  form  of 
a  lotion,  hypo-sulphite  or  sulphite  of  so- 
dium, a  drachm  to  the  ounce,  as  lotion  or 
ointment,  are  serviceable  remedies.  An 
efficient  parasiticide  in  obstinate  cases  is 
chrysarobm,  ten  to  forty  grains  to  the 
ounce  of  ointment ;  it  stains  the  skin  and 
clothing,  however,  and  sometimes  causes 
inflammation  if  used  incautiously,  and 
should,  therefore,  only  be  employed  when 
milder  applications  have  failed.  The  same 
may  be  said  of  pyrogallic  acid,  excepting 
as  regards  the  staining  and  inflammation, 
which  are  less  likely  to  occur.  Care 
should  be  taken  not  to  excite  undue  irri- 
tation and  inflammation,  which  are  un- 
necessary, and  delay  the  cure.  In  obsti- 
nate tinea  circinata  cruris,  the  late  Dr. 
Tilbury  Fox  recommended  the  following 
combination,  which  is  endorsed  by  Duli- 
ring  :— 

fy..   Creasoti,  V^xx. 
Olei  cadini,  f^iij . 
Sulpliuris  sublimati,  5"j* 
Potassii  bicarbonatis,  5j« 
■    Adipis,  §j. 

M.  ft.  ungt. 

Other  remedies  might  be  mentioned  ^in- 
deed, pages  could  be  filled  with  the  enume- 
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ration  of  those  which  have  been  recom- 
mended; the  fact  being  that  any  and  all 
are  efficient,  and  thechoice  lies  with  those 
which  shall  cure  the  individual  case 
most  quickly  and  with  the  least  annoy- 
ance and  disligurement  to  the  patient.' 

The  prognosis  of  tinea  circinata  is  al- 
ways favorable,  with  a  marked  difference 
in  the  time  required  between  the  milder, 
almost  spontaneously  curable  cases,  and 
those  where  the  eruption  tends  to  con- 
stant recurrence. 

Tinea  tonsurans  is  a  contagious,  ve- 
getable parasitic  affection  of  the  scalp  due 
to  the  tricophyton,  characterized  by  one 
or  more  usually  circular,  variously-sized, 
scaly,  more  or  less  bald  patches,  showing 
the  hair  to  be  diseased  and  usually  broken 
off  close  to  the  scalp,  accompanied  by 
itching.  When  fully  developed  the  scalp 
is  more  or  less  raised  and  puffed  out,  and 
the  follicles  as  a  rule  prominent,  giving 
the  surface  a  goose-skin  or  "  plucked  fowl" 
appearance,  which  is  characteristic  of  the 
disease,  and  is  most  marked  after  the  hairs 
have  fallen  out.  The  hairs  are  uniform- 
ly short,  uneven,  stubble-like,  looking  as 
if  nibbled  off,  and  pretty  uniformly  about 
a  twelfth  to  a  sixth  of  an  inch  in  height. 
They  are  brittle,  and  tend  to  break  off 
when  the  attempt  is  made  to  extract  them. 
Later  they  drop  out  of  their  own  accord. 
There  is  generally  a  certain  amount 
of  powdery  scaliness  in  the  patches. 
These  are  rarely  larger  than  a  silver  dol- 
lar. Baldness  of  a  temporary  character 
is  apt  to  result  in  the  patches.2 

Another  form  of  ringworm  of  the  scalp 
is  the  disseminated  form,  where,  at  first 
sight,  only  a  little  diffused  scaliness  ex- 
ists, but  careful  examination,  especially 
with  a  lens,  which  should  always  be  used 
in  suspected  cases,  shows  numerous  scat- 
tered stumps  and  black  spots  where  the 
diseased  hairs  have  broken  off  short. 
Tinea  tonsurans  is  often  associated  with 
tinea  circinata,  the  patches  sometimes 
running  from  the  scalp  on  to  the  face  or 
neck.  The  two  affections,  it  must  be  re- 
membered, are  due  to  precisely  the  same 
fungus. 

Ringworm  of  the  scalp  is  a  disease  of 
childhood,  being  rarely  met  with  after 
puberty.  It  is  highly  contagious,  and 
may  readily  be  communicated"  from  one 
child  to  another  by  means  of  wearing  ap- 
parel, caps,  combs,  brushes,  towels,  and 
bed-linen.     It   is   very   apt   to   occur  in 

1  Some  excellent  hints  upon  treatment  may 
be  found  in  a  little  book  by  Dr.  Alder  Smith, 
Ringworm:  its  Diagnosis  and  Treatment, 
Am.  ed.,  Philadelphia,  1881. 

2  See  Plate  EE,  Duhring's  Atlas  of  Skin 
Diseases. 


children's  asylums  and  in  schools,  where 
a  number  of  inmates  may  become  affected 
at  the  same  time,  and  where  its  complete 
eradication  is  a  matter  of  extreme  diffi- 
culty. 

Although  the  fungus  of  tinea  tonsurans 
is  the  same  as  that  of  tinea  circinata,  yet 

Fig.  942. 


Fungus  of  tinea  tonsurans  (trichophyton)  (Hillier). 
Low  magnifying  power.  The  spores  are  the  same  size 
ps  those  of  fig.  941. 

the  microscopic  appearances  are  some- 
what different,  owing  to  the  fact  that 
while  the  mycelium  threads  fill  the  field 
in  the  latter,  the  spores  are  most  numer- 
ous in  ringworm  of  the  head,  infiltrating 
the  hairs  in  long  chains,  and  splitting  the 
structure  apart,  giving  a  brush-like  ap- 
pearance to  the  broken  extremities  of  the 
hairs. 

In  the  majority  of  cases  the  diagnosis 
is  easy.  The  presence  of  numerous  folli- 
cles deprived  of  their  hail's,  the  blackish 
dots  marking  apertures  of  follicles  con- 
taining broken-off  hairs  disseminated  over 
a  partly  bald  surface,  and  especially  the 
occurrence  of  stumpy  hairs  an  eighth  of 
an  inch  in  height,  more  or  less,  is  suspi- 
cious. A  history  of  contagion  can  often  be 
obtained.  Eczema  squamosum  is  the  dis- 
ease most  apt  to  be  confounded  with  ring- 
worm of  the  scalp,  but  a  careful  examina- 
tion of  the  points  above  noted  will  usually 
settle  the  question.  A  lens  should  be  used 
in  a  strong  light  in  doubtful  cases.  The 
microscopic  examination,  which  should 
always  be  undertaken  when  practicable, 
offers  no  difficulty.     One  or  two  of  the 
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short  stumpy  hairs  should  be  placed  on  a 
slide  with  a  drop  of  liquor  potassae,  and 
permitted  to  stand  a  few  minutes,  when, 
under  a  power  of  250  diameters,  the  fun- 
gus will  be  plainly  visible.  It  is  useless 
to  examine  the  long  hairs,  as  they  rarely 
contain  any  fungus. 

The  general  treatment  is  essentially 
the  same  as  for  ringworm  of  the  body, 
considering  only  the  altered  anatomical 
conditions.  The  same  tonics  are  also 
occasionally  required.  Strict  attention 
to  cleanliness  is  the  first  requisite,  not 
only  with  a  view  to  hasten  the  cure,  but 
also  to  prevent  contagion.  The  patient 
should  be  provided  with  special  wearing 
apparel,  combs,  brushes,  towels,  and  bed- 
linen. 

The  patches  should  first  be  cleansed  as 
thoroughly  as  possible  with  soap  and  hot 
water.  The  loose  hairs  about  the  edges 
of  the  patches,  and  the  broken-off  hairs 
over  the  surface,  are  then  to  be  extracted 
by  means  of  a  broad-bladed  forceps^uch 
as  are  obtainable  for  the  purpose  in  the 
shops.  A  portion  of  the  diseased  hairs 
are  to  be  removed  each  day  until  the  sur- 
face has  been  cleared. .  After  each  depila- 
tion  a  parasiticide  is  to  be  applied,  whether 
in  the  form  of  an  ointment,  oil,  or  lotion, 
as  may  be  considered  most  proper.  I 
think  that  in  cases  where  the  disease  is 
at  all  generally  diffused  through  the  scalp, 
it  is  better  to  clip  the  hair  close  over  the 
whole  surface,  and  apply  the  parasiticide 
in  a  milder  form  at  all  points,  in  order 
to  prevent  contagion  and  the  establish- 
ment of  the  fungus.  For  it  is  much 
easier  to  eradicate  the  tricophyton  when 
it  has  freshly  settled  upon  the  surface, 
and  before  it  has  had  time  to  extend  into 
the  hair  follicles. 

Among  local  remedies,  corrosive  subli- 
mate in  ointment,  two  to  five  grains  to  the 
ounce,  or  as  a  lotion,  one  or  two  grains  to 
the  ounce  of  water  or  alcohol,  answers 
well  according  to  most  writers.  I  have 
never  used  it,  and  would  suggest  caution 
in  its  employment  over  large  surfaces  in 
young  children.  Carbolic  glycerine,  as 
recommended  by  Alder  Smith,1  I  have 
found  an  excellent  remedy.  Smith  re- 
commends it  in  the  strength  of  one  part 
of  carbolic  acid  to  one  to  six  of  glycerine, 
according  to  the  age  of  the  patient  and 
the  extent  of  the  disease.  I  usually  em- 
ploy a  stronger  lotion  to  the  patch,  and  a 
weaker  one  to  the  scalp  generally,  as  a 
preventive  of  contagion. 

An  ointment  highly  recommended  by 
Alder  Smith  is  the  following  : — 
I£.  Acidi  carbolici, 

Ung.  hydrarg.  nitrat., 
Ung.  sulphuris,  aa  §ss.     M. 
Ft.  ung. 

1  Loc.  cit. 


The  ingredients  are  to  be  mixed  with- 
out heat.  This  ointment  may  be  used  in 
children  over  eleven  years  of  age.  Under 
this  age  it  is  advisable  to  use  a  double 
proportion,  or  even  more,  of  the  sulphur 
ointment.  This  may  be  used  once  a  day 
over  the  entire  scalp,  the  patches  them- 
selves being  rubbed  twice  daily. 

When  the  disease  is  confined  to  a  small 
area  and  proves  rebellious,  the  artificial 
production  of  tinea  kerion,  by  means  of 
the  cautious  application  of  croton  oil, 
will  found  valuable.  The  part  should  be 
painted  with  the  oil  every  day  until  in- 
flammation is  set  up,  and  then  poulticed 
and  depilated.'  Among  the  milder  reme- 
dies, sulphurous  acid  in  full  strength  ; 
sulphuret  of  potassium,  thirty  to  sixty 
grains  to  the  ounce ;  hyposulphite  of 
sodium,  one  to  two  drachms  to  the  ounce  ; 
or  sulphite  of  sodium  in  the  form  of  oint- 
ment, a  drachm  or  more  to  the  ounce, 
may  be  employed.  In  disseminated  ring- 
worm of  the  scalp,  oleate  of  mercury, — a 
five  per  cent,  solution  in  children  under 
eight  years  of  age,  and  a  ten  per  cent, 
solution  in  older  children,  is  recommended 
by  Smith.  The  oil  is  to  be  rubbed  in 
nightly  with  a  sponge-mop,  care  being- 
taken  not  to  allow  it  to  run  over  the  face  ; 
a  cap  should  be  worn  at  night.  What- 
ever means  be  used,  they  should  be  cm- 
ployed  with  great  care  and  thoroughness, 
for  in  no  skin-disease  more  than  this  is  it 
the  case  that  the  difference  between  suc- 
cess and  failure  may  depend  upon  the 
care  with  which  the  physician's  instruc- 
tions are  carried  out.  Spontaneous  cure 
may  take  place,  although,  as  a  rule,  the 
disease  when  left  to  itself  tends  to  run  on 
indefinitely. 

Tinea  kerion  is  an  inflammatory  and 
suppurative  form  of  tinea  tonsurans,  char- 
acterized by  03dema,inflammation,  and  the 
exudation  of  a  viscid,  glutinous,  yellow- 
ish secretion  from  the  openings  of  the 
hair-follicles.  It  begins  as  ordinary  tinea 
tonsurans,  and  is  followed  in  a  short  time 
by  tumefaction  and  deep-seated  subacute 
inflammation.  When  fully  developed,  the 
patches  are  smooth,  yellowish,  reddish,  or 
purplish,  more  or  less  raised,  oedematous, 
and  boggy.  They  are  honeycombed  and 
studded  with  yellowish  suppurative  pits, 
the  openings  of  the  distended  hair-follicles 
deprived  of  their  hairs,  which  discharge  a 
mucoid,  gummy,  honey-like  fluid.  The 
patches  are  apt  to  be  tender  and  painful ; 
they  sometimes  itch  and  burn.  In  severe 
and  protracted  cases  the  hair-follicles  are 
destroyed,  and  baldness  results.  The 
coui'se  of  the  affection  is  chronic,  and  it 
may  continue  indefinitely  unless  checked. 
The  usual  treatment  for  tinea  tonsurans 

1  See  Alder  Smith,  loc.  cit. 
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is  appropriate.    Duhring  prefers  sulphu- 
rous acid. 

Tinea  sycosis  is  a  contagious  vegetable 
parasitic  affection,  due  to  the  tricophyton, 
confined  to  the  hairy  portion  of  the  face 
and  neck  in  the  adult  male,  characterized 
by  disease  of  the  hair  and  hair-follicle, 
inflammation  of  the  skin  and  subcu- 
taneous connective-tissue,  and  the  forma- 
tion of  tubercles  and  pustules.  The 
disease  usually  begins  with  slight  redness 
and  scaliness  as  tinea  circinata,  but  in  a 
few  days  the  hairs  begin  to  be  affected  ; 
they  become  dry,  brittle,  and  sometimes 
loose,  the  skin  becomes  nodular  and 
lumpy,  with  points  of  pustulation  about 
the  hair  -  follicles.  The  deeper  tissues 
become  involved  later,  and  thick  raised 
masses  of  induration  of  a  dusky  reddish 
or  purplish  color  appear,  giving  rise  to 
considerable  disfigurement ;  the  rapidity 
of  development  is  sometimes  remarkable. 
The  tubercular  formations  are  character- 
istic of  the  disease  ;  they  vary  from  pea  to 
cherry  size,  and  often  coalesce  into  uneven 
lumpy  patches  which  may  cover  consider- 
able surface.1.  In  rare  cases  the  lesion 
may  be  single,  coin-sized,  sharply  circum- 
scribed, and  prominently  raised,  as  much 
a§  half  an  inch.  The  amount  of  suppu- 
ration varies.  In  my  experience  it  is 
usually  comparatively  slight,  though  now 
and  then  profuse,  and  taking  the  form  of 
pustular  eczema,  which  may  hide  the  real 
nature  of  the  disease.  Beneath  the  crusts 
which  then  form  will* usually  be  found 
an  uneven,  moist  or  excoriated,  reddish 
surface,  with  yellowish  points,  discharg- 
ing a  glairy,  glutinous  material,  and  re- 
sembling in  appearance  the  cut  surface 
of  a  fig  (whence  the  name  sycosis).  The 
hairs  are  diseased,  dry,  brittle,  and 
broken,  as  in  tinea  tonsurans,  and  may  be 
plucked  out  with  ease.  Later  in  the 
course  of  the  disease  they  drop  out  spon- 
taneously. The  chin,  neck,-  and  submax- 
illary region  are  the  localities  commonly 
attacked  ;  the  upper  portion  of  the  cheeks 
and  upper  lip  are  rarely  invaded.  The 
amount  of  itching,  burning,  and  pain 
varies  ;  these  symptoms  are  in  most 
cases  by  no  means  so  severe  as  in  non- 
parasitic sycosis.  The  course  of  the  dis- 
ease is  usually  chronic  ;  when  left  to  itself 
it  may  last  for  months  or  years.  Unless 
thoroughly  treated  it  tends  to  relapse. 

The  cause  of  tinea  sycosis  is  found  in' 
the  presence  and  growth  of  the  tricophy- 
ton.  The  only  difference  between  this 
and  tinea  tonsurans  lies  in  the  difference 
of  the  anatomical  structures  attacked.    It 


1  See   Duhring's  Atlas   of   Skin-Diseases, 
Plate  S. 


is  eminently  contagious,  and  is  acquired 
in  most  cases  at  the  hands  of  the  barber. 
It  is  not  a  common  disease. 

Under  the  microscope  the  affected  hairs 
are  seen  to  be  swollen,  and  at  times 
twisted  and  disintegrated  about  their 
roots.  The  fungus  shows  itself  in  the 
form  of  a  small  number  of  mycelial 
threads  with  numerous  spores,  as  de- 
scribed under  tinea  tonsurans.1 

Considerable  difficulty  is  sometimes 
experienced  in  distinguishing  between 
tinea  sycosis  and  sycosis  non-pa rasitica.2 
There  are  certain  marked  differences, 
however.  In  tinea  sycosis  the  skin  and 
subcutaneous  tissue  are  involved,  as  is 
shown  by  the  upheaval  of  the  large  dusky 
red  lumps,  while  in.  sycosis  non-para- 
sitica  the  trouble  is  more  superficial  and 
lies  around  the  hair-follicles,  each  hair 
growing  out  of  a  pustule,  but  the  general 
texture  of  the  skin  not  being  markedly 
infiltrated  or  swollen.  The  inflammation 
is  also  acuter  and  more  active  in  the  non- 
parasitic disease,  and  is  followed  by  free 
suppuration,  while  in  tinea  sycosis  it  is 
deeper,  less  active,  and  attended  by  less 
suppuration.  In  sycosis  non-parasitica 
the  pain  and  burning  sensations  are  at 
times  very  severe.  Neither  of  these 
symptoms  is  as  a  general  thing  marked 
in  parasitic  sycosis.  The  upper  lip  is 
rarely  attacked  in  tinea  sycosis  ;  it  isvery 
frequently  attacked  in  sycosis  non-para- 
sitica. The  hairs  in  parasitic  sycosis  are 
loose,  and  come  away  without  pain  ;  in 
non-parasitic  sycosis  they  give  great  pain 
when  pulled  out,  excepting  when  free 
suppuration  about  their  roots  may  have 
loosened  them. 

From  pustular  eczema  the  disease 
under  consideration  is  distinguished  by 
the  absence  of  the  burning,  itching,  and 
symptoms  of  acute  inflammation  char- 
acteristic of  the  former  disease,  as  well  as 
by  the  other  characteristics  mentioned 
above.  From  the  vegetating  hypertrophic 
syphiloderm,  which  it  sometimes  resem- 
bles, tinea  sycosis  is  to  be  distinguished 
by  the  history,  and  by  the  absence  of  ulcer- 
ation characteristic  of  syphilis  in  this  form. 
The  microscopic  examination  of  the  hairs, 
which  should  be  undertaken  in  all  ques- 
tionable cases,  will  clear  away  all  doubt. 

Depilation  and  the  use  of  parasiticides 
are  both  demanded  in  treatment.  The 
hairs  can  usually  be  extracted  without 
giving  pain.  If  diseased  they  come  away 
easily  ;  if  not  easily  loosened  they  are  gen- 


1  See  an  illustration  in  Duhring's  Treatise, 
p.  587. 

2  It  should  not  be  forgotten  that  tinea 
sycosis  is  true  "  barber's  itch  ;"  and  that  the 
far  commoner  disease,  sycosis  non-parasitica 
is  not  contagious. 
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erally  better  left  alone.  "When  crusts  ! 
exist,  these  should  first  be  removed  by 
soap  and  hot  water,  or  by  poulticing.  The 
parasiticide  should  be  applied  imme- 
diately after  depilation  in  order  to  pro- 
duce the  best  effect.  Those  remedies  men- 
tioned under  the  head  of  tinea  circinata 
and  tinea  tonsurans  ma}'  be  employed. 
Duhring  advises  the  use  of  the  yellow  sul- 
phate of  mercury,  thirty  grains  to  the 
ounce  of  ointment,  and  also  recommends 
sulphurous  acid  or  lotions  of  sulphite  or 
hyposulphite  of  sodium.  These  are  to  be 
applied  thoroughly,  so  as  to  penetrate  the 
hair-follicles,  twice  or  thrice  daily.  I 
have  used  very  successfully  in  several 
cases  an  ointment  of  chrysarobin,  thirty 
grains  to  the  ounce.  The  usual  precau- 
tions against  undue  irritation  of  the  sur- 
rounding skin  and  against  staining  the 
clothing,  etc.,  must  be  taken  where  this 
remedy  is  employed. 

The  disease  is  sometimes  rebellious ; 
one  or  two  months  may  be  required  fo£.a 
cure.  Eelapses  are  apt  to  occur  if  the 
treatment  is  not  very  thorough. 

TijStea  versicolor  is  a  vegetable 
parasitic  disease,  due  to  the  microsporon 
furfur,  characterized  by  variously-sized, 
irregularly-shaped,  dry,  slightly  furfura- 
ceous,  yellowish,  macular  patches,  occur- 
ring for  the  most  part  upon  the  trunk,  in 
adults.  The  disease  begins  by  the  forma- 
tion of  pin-head-  and  split-pea-sized  yel- 
lowish spots,  usually  scattered  here  and 
there  over  the  affected  region.  These  grow 
gradually  larger,  and  coalesce,  forming 
hand-sized  and  even  extensive  patches, 
with  extremely  irregular  margins,  sharply 
defined  against  the  sound  skin.  There 
may  be  only  a  few  patches,  or  on  the 
other  hand  the  disease  may  be  quite  ex- 
tensive. The  patches  are  usually  the  seat 
of  desquamation  to  a  greater  or  less  ex- 
tent. In  cool  weather  the  disease  ordi- 
narily gives  little  discomfort,  but  in  hot 
weather,  and  especially  when  the  patient 
perspires  freely,  much  itching  is  some- 
times experienced.  In  some  cases,  how- 
ever, no  itching  is  experienced  at  all  at 
any  time.  The  chest  and  back  are  the 
parts  usually  and  chiefly  affected,  the  dis- 
ease also  spreading  down  the  flanks  and 
over  the  buttocks  and  abdomen  and 
groins.  The  thighs  and  arms  are  also 
often  involved,  but  the  disease  rarely  ex- 
tends above  the  trunk  or  below  the  elbows 
or  knees.  Practically  it  is  an  affection  of 
the  trunk,  which  often  presents  a  mapped 
appearance,  owing  to  the  peculiar  and 
irregular  configuration  of  the  lesions.1 
The  course  of  the  disorder  is  variable  :  at 


1  See  Duhring's   Atlas  of  Skin  Diseases, 
Plate  G. 


times  it  spreads  rapidly,  in  other  cases 
very  slowly.  It  is,  as  a  rule,  a  persistent 
disease.  Without  treatment  it  may  con- 
tinue for  an  indefinite  period  ;  I  have  seen 
cases  where  it  has  existed  for  from  ten  to 
fifteen  years.  Relapses  are  not  uncom- 
mon, even  when  the  treatment  has  been 
most  judicious. 

The  cause  of  the  disease  is  found  in  the 
presence  on  the  skin  of  a  vegetable  growth 
called  the  Microsporon  furfur.1  The  affec- 
tion is  contagious,  although  only  in  a 
very  low  degree,  and  only  under  favorable 
conditions,  as  when  two  persons  sleep  ha- 
bitually in  the  same  bed.  Its  contagious 
properties  are  much  less  than  those  of  the 
other  vegetable  parasitic  affections.  Tinea 
versicolor  rarely  occurs  before  puberty  or 
after  fifty.  I  am  inclined  to  think  it  com- 
mon among  weakly  persons.  It  is  usually 
detected  among  those  who  are  suffering 
from  chronic  thoracic  disease ;  but  this 
may  result  from  the  fact  that  such  a  trifling 
affection  is  very  apt  to  be  passed  unheeded, 
and  is  only  accidentally  discovered  in 
physical  examination. 

The  microsporon  furfur  consists  of  my- 
celium and  spores,  the  former  being  made 
up  of  variously -sized,  usually  short, 
threads,  which  cross  each  other,  forming 
a  sort  of  network,  while  the  spores  are 
mostly  arranged  in  groups,  so  as  to 
roughly  present  the  appearance  of 
bunches  of  grapes.  The  microscopic  ex- 
amination may  be  made  by  scraping  off 
some  of  the  furfuraceous  epidermis,  and 
adding  a  drop  of  dilute  liquor  potassse  on 
the  slide.  The  appearance  of  the  fungus, 
which  is  luxuriant,  is  striking  and  charac- 
teristic ;  once  seen  it  is  never  forgotten. 

The  diagnosis  of  tinea  versicolor  is  not 
usually  difficult,  the  microscope  always 
serving  to  decide  doubtful  cases.  The  seat 
of  the  disease  is  chiefly  upon  the  trunk, 
and  always  there  whether  elsewhere  or 
not.  The  slight  furfuraceous  scaliness, 
the  comparative  freedom  from  itching 
when  the  patient  is  cool,  with  the  increase 
of  this  symptom  when  sweating,  or  in  hot 
weather,  are  all  distinctive  signs.  From 
vitiligo,  tinea  versicolor  is  distinguished 
by  the  fact  that  the  patches  in  the  former 
affection  are  white,  and  the  surrounding 
skin  darker  ;  also  by  lack  of  scaliness, 
the  disease  not  alf'ecting  the  epidermis,  as 
is  the  case  with  tinea  versicolor.  In 
chloasma  the  patches  are  brown,  as  they 
are  in  tinea  versicolor  ;  but  unlike  this 
disease  and  like  vitiligo,  the  affection  is 
in  the  corium,  and  the  epidermis  is  un- 


1  The  disease  is  one  of  several  disorders 
formerly  known  by  the  absurd  name  of  "  liver 
spots,"  the  truth  being  that  the  liver  has  no 
more  to  do  with  its  production  than  it  has 
with  the  occurrence  of  corns  or  bunions. 
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affected  ;  there  is  no  scaliness  in  chloas- 
ma. The  difference  in  locality  is  striking. 
Chloasma  may  be  found  in  any  part  of 
the  body,  and  is  chiefly  apt  to  occur  in 

Fig.  943. 


Fungus  of  tinea  versicolor  (microsporon  furfur),  a.  Princi- 
pal group  of  spores,  forming  a  rounded  mass,  b,  Small  group 
of  spores,  c.  Filaments  of  mycelium,  formed  of  long,  bril- 
liant, and  curved  articulations.    X  400  (Cornil  and  Eanvier). 


the  face  ;  tiuea  versicolor  is  never  found 
in  the  face.  The  erythematous  syphilo- 
derm  is  sometimes  confounded  with  tinea 
versicolor,  "but  the  history,  and  usually 
the  distribution  of  the  disease,  with  its 
lack  of  desquamation,  will  decide  the 
diagnosis. 

The  treatment  of  tinea  versicolor  is 
simple  and  satisfactory.  A  parasiticide 
of  one  kind  or  another,  thoroughly  ap- 
plied, is  all  that  is  necessary.  In  dispen- 
sary practice,  I  find  that  the  best  plan  is  to 
have  the  patient  rub  sapo  viridis  into  the 
affected  skin  nightly  for  seven  nights, 
wearing  the  same  underclothing  continu- 
ously, and  then,  after  twenty-four  hours' 
interval,  a  hot  bath  with  soap  is  em- 
ployed, and  the  greater  part  of  the  dis- 
ease is  gone.  This  course  of  treatment 
must,  however,  be  gone  over  again  seve- 
ral times,  to  ensure  a  permanent  cure. 
A  more  agreeable  treatment  is  that  by 


lotions  of  sulphite  of  sodium,  a  drachm 
to  the  ounce,  the  skin  having  been  first 
cleansed  by  a  hot  bath  with  soap.  Sul- 
phurous acid,  in  full  strength  or  diluted, 
may  be  used  in  some  cases.  An- 
derson recommends  the  following 
formula,  to  be  rubbed  into  the  af- 
fected parts  night  and  morning  :— 

R.  Hydrarg.  chloridi  corros.,  Qj. 
Saponis  viridis,  §ij. 
Alcoholis,  i'3iv. 
Olei  lavandulse,  f'5j.     M. 

"Whatever  treatment  is  employed 
must  be  thoroughly  applied.  If  a 
single  patch  is  left  untouched  the 
whole  disease  may  return.  Two 
or  three  weeks  suffice  for  a  cure,  if 
the  remedies  have  been  well  applied, 
but  the  patient  should  be  inspected 
a  little  later,  to  see  that  the  disease 
has  not  begun  to  crop  out  again  in 
some  obscure  point. 


(2)   ANIMAL   PARASITIC  AFFEC- 
TIONS. 

Scabies. 


Scabies  is  a  contagious,  animal 
parasitic  disease,  due  to  the  sar- 
coptes  scabiei,  characterized  by  the 
formation  of  cuniculi,  papules,  vesi- 
cles, and  pustules,  followed  by  exco- 
riations, crusts,  and  general  cuta- 
neous inflammation,  accompanied 
with  itching.  The  female  itch-mite 
no  sooner  finds  itself  on  the  skin 
than  it  begins  its  work  of  burrowing, 
forming  within  the  skin  a  burrow 
or  cuniculus,  in  which  numerous 
eggs  are  laid,  and  which  serves  the 
itch-mite  as  a  habitation  during  her 
life. 

The  male  is  said  never  to  enter  the 
skin,  but  to  live  upon  the  surface.  After 
a  time  a  certain  number  of  young  mites 
are  hatched  forth,  all  of  which  begin 
at  once  to  care  for  themselves  and  to 
burrow.  Thus  the  early  symptoms  of 
the  disease  are  caused  by  the  irritating 
presence  of  these  parasites  at  various 
points,  and  characterized  by  the  forma- 
tion of  minute,  more  or  less  inflammatory, 
puncta,  papules,  and  vesicles.  Later  the 
cuniculi  can  be  seen  in  the  shape  of  more 
or  less  tortuous,  beaded,  yellowish  or 
blackish  lines,  elevating  the  epidermis 
slightly,  not  thicker  than  a  thread,  and 
one-eighth  to  one-quarter  of  an  inch  in 
length.  At  a  later  stage  scratch-marks, 
numerous  papules,  whole  and  torn  vesi- 
cles and  pustules,  with  crusts  and  blood 
crusts,  show  the  results  of  irritation  and 
scratching.  The  disease  spreads  day  by 
day  until  a  large  area  of  the  body  may 
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Fig.  944. 


Fig.  945. 


Sarcoptes  scabiei,  male  (McCall  Anderson). 

be  covered  in  neglected  cases.1  The  ] 
form  and  multiplicity  of  the  lesions  are  , 
characteristic,  as  also  are  the  regions  of«| 
the  body  attacked.  The  affection,  as  has 
been  said,  usually  beams  about  the  hands, 
and  especially  the  fingers.  The  wrists, 
penis,  and  mamma?  are  generally  next  in- 
vaded, followed  by  more  or  less  eruption 
about  -all  of  the  softer  tissues  of  the 
trunk.  The  sides  of  the  fingers  and  the 
folds  where  they  join  the  hands  are 
the  particular  localities  attacked.  The 
umbilicus,  axilla?,  and  buttocks,  in  both 
sexes,  are  commonly  invaded.  The  lower 
limbs  are  seldom  involved  to  any  great 
degree,  except  in  cases  of  long  duration. 
The  toes,,  however,  particularly  in  chil- 
dren, are  often  the  seat  of  the  affection. 

Itching  is  a  marked  feature  of  the  dis- 
ease, beginning  as  soon  as  contagion  has 
taken  place,  and  increasing,  in  severity 
'with  the  extension  of  the'  disease.  It 
differs  in  degree  according  to  the  suscepti- 
bility of  the  skin,  as  well  as  the  tempera- 
ment of  the  individual.  It  is  constant, 
but  is  much  worse  at  night,  when  the 
patient  is  warm  in  bed. 

The  cause  of  scabies  lies  in  the  irrita- 
ting presence  of  the  itch  mite2  in  the 
skin.  It  is  contagious,  and  may  be  con- 
veyed by  bedding  or  clothes,  or  even  by  a 
shake  of  the  hand.  Scabies  is  not  a  very 
common  disease  in  this  country.  In 
Philadelphia,  where  the  population  is 
unusually  cleanly,  but  twelve  cases  were 

1  The  so-called  army  itch,  prevalent  during 
the  late  war,  was  nothing  more  than  ordinary 
scabies  neglected. 

2  For  pictures  and  a  full  description  of  the 
itch  mite,  see  Duhring's  Treatise,  p.  003. 


Sarcoptes  scabiei,  female ;  dorsal  surface 
(Cornil  and  Kanvier). 

observed  in  2472  cases  of  all  kinds  of  skin- 
diseases.  In  New  York,  where  there  are 
many  foreigners,  62  cases  were  observed 
by  Bulkley  in  1617  cases  of  skin-dis- 
eases, observed  in  dispensary  practice. 
Among  the  filthy  populations  of  Europe, 
however,  scabies  is  rife.  In  Vienna,  where, 
perhaps,  the  dirtiest  people  in  the  world 
live,  nearly  50  per  cent,  of  Hebra's  cases 
were  scabies,  and  in  Scotland  25  per  cent, 
of  McCall  Anderson's  skin-cases  were  of 
the  same  character.  It  is,  therefore,  seen 
how  important  a  part  the  want  of  personal 
cleanliness  bears  in  the  causation  of  sca- 
bies. 

The  diagnosis  of  scabies  is,  as  a  rule, 
not  difficult.  The  presence  of  the  burrow 
or  cuniculus  is  sufficient  to  decide  the 
matter,  and  this  should  be  looked  for  in 
every  suspected  case.  The  mite  itself 
may  usually  be  extracted  with  a  pin  from 
a  recent  vesicle  or  burrow,  but  failure  to 
capture  it,  need  not  be  regarded  as  nega- 
tive evidence  in  the  diagnosis,  for  it  re- 
quires a  good  light,  sharp  eyes,  and  some 
dexterity  to  succeed.  The  burrows  must 
not  be  confounded  with  irregular  lines  of 
epidermis  filled  with  dust  or  dirt.  The 
resemblance  is,  at  first  sight,  strong.  In 
the  majorit}r  of  cases,  the  burrows  are  to 
be  detected  only  upon  the  sides  of  the 
fingers.  The  regions  of  the  body  men- 
tioned above  as  the  favorite  seat  of  scabies 
must  be  taken  into  consideration  in  mak- 
ing up  the  diagnosis,  and,  finally,  it  must 
be  remembered,  that  other  affections  may 
be  intercurrent  with  scabies  upon  the 
body. 

Once  recognized,  the  disease  is  in  most 
cases  easily  cured.  The  great  point  is  to 
use  the  applications  in  such  a  manner, 
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that  the  parasite  may  he  destroyed  with- 
out undue  irritation  of  the  skin,  and  in- 
deed with  relief  to  this  condition.  When 
the  disease  is  recent,  a  cure  can  be  rapidly 
and  easily  effected,  hut  when  of  old  stand- 
ing, there  is  apt  to  be  a  good  deal  of 
eczema  in  connection  with  the  scabies, 
and  after  the  parasite  is  destroyed  the 
eczema  remains  for  treatment.  Sulphur 
in  one  form  or  another  is  the  best  remedy. 
The  skin  is  to  be  washed  thoroughly  with 
soft-soap  and  hot  water,  and  if  the  dis- 
ease is  extensive,  a  hot  bath  should  be 
taken.  After  this,  the  ordinary  sulphur 
ointment  may  be  carefully  rubbed  into 
the  affected  parts.  It  may  be  diluted  to 
suit  tender  skins  and  infants.  The  in- 
unctions should  cease  on  the  third  day, 
and  if  the  itching  continues,  soothing 
remedies  may  be  applied  until  it  is  seen 
whether  or  no  the  insect  has  been  de- 
stroyed. Too  long  persistence  in  the 
parasiticide  may  work  injury  after  bene- 
fit. 

Balsam  of  Peru,  itself  a  parasiticide, 
may  be  advantageously  joined  to  the  sul- 
phur in  some  cases,  as  follows  : — 

R.  Sulpliuris  sublimati, 

Balsami  Peruviani,  aa  £ss. 
Adipis,  §j.     M.  - 

Ft.  ungt. 

Wilkinson's  ointment,  as  modified  by 
Hebra,  is  a  preparation  which  may  prove 
useful  in  not  too  tender  skins  where  there 
is  also  some  eczema.    It  is  as  follows  : — 


R. 


Ft, 


Sulpliuris  sublimati, 
Olei  cadini,  aa  Jjij. 
Cretae  preparatse,  5iiss- 
Saponis  viridis, 
Adipis,  aa  §ij.     M. 
unsrt. 


McCall  Anderson  prefers  styrax  to  sul- 
phur as  being  clean,  of  a  pleasant  odor, 
and  unirritating  to  the  skin.  This  is  his 
prescription : — 

R.  Styracis  liquidis,  §j. 

Adipis,  gij. 
Liquefac.  et  cola. 

The  prognosis  of  scabies  is  always  fa- 
vorable. A  week  will  suffice  for  a  cure 
in  average  cases,  hut  the  irritation  of  the 
skin  requires  longer  treatment  to  over- 
come. 

Pediculosis. 

Pediculosis  is  a  contagious  animal  pa- 
rasitic affection,  characterized  by  the  pre- 
sence of  pediculi  and  the  lesions  which 
they  produce,  together  with  scratch-marks 
and  excoriations,  accompanied  with  itch- 
ing. Three  varieties  of  the  disease  are 
encountered,   which  are  designated    ac- 


cording to  the  names  of  the  species  of 
pediculi  or  lice,  viz.,  pediculus  capitis, 
pediculus  corporis,  and  pediculus  pubis, 
or  head,  body,  and  crab  lice. 

Pediculosis  capitis  is  due  to  the 
presence  of  the  pediculus  capitis,  or  head 
louse.1  The  parasite  is  found  on  the 
scalp  alone,  the  occipital  region  beiug 
the  favorite  seat.  The  lice  are  some- 
times found  on  the  scalp,  and  sometimes 
on  the  hairs.  The  ova,  small  whitish 
pear-shaped  bodies,  glued  to  the  hairs 
by  the  smaller  end  some  distance  from 
the  scalp,  resemble  scales  of  epidermis. 
Pediculi  capitis  are  usually  met  with  in 
women  and  children  of  the  poorer  class, 
though  they  are  sometimes  found  in  per- 
sons of  refinement.  I  have  several  times 
encountered  them  in  ladies,  when  they  ap- 
peared to  have  been  contracted  in  sleep- 
ing-cars while  travelling.  The  lice  attack 
the  scalp  and  give  rise  to  considerable 
irritation,  itching,  and  consequent  scratch- 
ing. Effusion  of  serum,  pus,  and  blood 
results  from  this,  and  the  hairs  become 
matted  together  in  a  crust.  The  para- 
sites as  a  rule  cause  more  mischief  in 
those  who  are  badly  nourished  and  ill- 
cared  for.  The  majority  of  cases  of  ec- 
zema of  the  back  of  the  head  in  the 
poorer  class  of  children  are  caused  by 
pediculi.  When  the  affection  has  existed 
for  some  time,  there  is  a  disgusting  odor 
about  the  scalp ;  the  patient  loses  sleep 
from  the  itching  ;  the  mind  becomes  har- 
rassed,  and  the  general  health  may  be 
more  or  less  impaired. 

Pediculosis  corporis.— The  parasite 
here   is  the  pediculus  corporis,   or   body 

Fig.   946. 


Pediculus  corporis  (female)  (McCall  Anderson). 

louse,   which   should    more  properly  be 
called  the  clothes  louse,  since  it  lives  in 

1  For  a  picture  of  this  pediculus,  see  Duh- 
riug's  Treatise,  p.  615. 
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the  garments  and  thence  makes  preda- 
tory excursions  upon  the  skin.  It  is  very 
similar  to  the  head  louse  in  appearance, 
but  is  considerably  larger.  Body  lice 
are  apt  to  be  found  along  the  seams 
of  the  clothing,  particularly  where  this 
comes  in  closest  contact  with  the  skin,  as 
about  the  neck,  shoulders,  waist,  and 
buttocks.  As  they  move  over  the  surface 
or  attack  the  skin,  they  give  rise  to  in- 
tensely disagreeable  itching  sensations. 
As  the  parasites  multiply,  the  itching  be- 
comes so  violent  that  the  distress  is  al- 
most unendurable ;  the  scratching  is 
generally  severe  ;  and  long  and  streaked 
or  short  and  jagged  scratch-marks  with 
blood-crusts  and  pigmentation  are  cha- 
racteristic features  of  the  disease.  On 
close    inspection,    the    primary    lesions, 


which  are  minute  reddish  puncta  with 
slight  areolae,  may  be  seen  marking  the 
points  at  which  the  parasite  has  drawn 
blood. 

The  chief  seats  of  the  lesions  are  the 
back,  especially  about  the  scapular  region, 
the  chest,  abdomen,  hips,  and  thighs. 
When  the  affection  has  lasted  for  months 
or  years,  general  pigmentation  may  oc- 
cur as  the  result  of  long  continued  irrita- 
tion and  scratching.  Children  are  very 
seldom  attacked. 

Pediculosis  pubis.  —  The  pediculus 
pitbis,  or  crab  louse,  though  usually  found 
on  the  pubis,  is  also  encountered  in  the 
axillse,  sternal  region,  and  beard  in  the 
male,  eyebrows,  and  even  eyelashes.  Crab 
lice  are  found  either  crawling  about  the 


Fig.  947. 


Pediculus  pubis,  or  crab  louse,  with  ova  adhering  to  hair  (Wilson). 


hairs,  or  adhering  closely  to  the  surface 
of  the  skin  ;  their  strong  claws  permit 
them  to  take  such  hold  of  the  hairs,  that 
they  are  often  detached  only  with  diffi- 
culty. The  ova  are  very  much  like  those 
of  the  pediculus  capitis,  and  are  found 
firmly  attached  to  the  hairs. 

They  infest  adults  chiefly,  and  give  rise 
to  the  same  symptoms  as  the  other  pedi- 
culi.  Although  almost  always  contracted 
i,n  sexual  intercourse,  yet  they  now  and 
then  find  their  way  to  the  pubis  of  per- 
sons who  are  entirely  unable  to  account 
for  their  presence  ;  the  amount  of  irrita- 
tion caused  by  their  presence  varies  with 
the  individual — it  is  usually  slight. 

Pediculosis  always  occurs  as  the  result 
of  contagion  ;  a  spontaneous  origin  of  the 
parasites  is  quite  incredible.  The  pediculi 
do  not  bite,  but  are  furnished  with  a  suck- 
ing apparatus,  which  they  insert  into  the 
mouth  of  a  follicle,  and  obtain  blood  by 
means  of  this. 

The  diagnosis  of  pediculosis  may  almost 
always  be  made  by  finding  the  parasites, 
but  these  are  frequently  few  in  number  in 
any  given  case,  and  must  be  carefully 
searched  for,  remembering  in  the  case  of 
each  variety  its  especial  habitat.     When 


the  pediculi  cannot  be  found,  the  location 
of  the  scratch-marks  offers  valuable  cir- 
cumstantial evidence  pointing  to  the  para- 
sitic character  of  the  disease.  In  the 
scalp  and  pubis  the  presence  of  nits  may 
almost  always  be  made  out,  and  they,  of 
course,  are  pathognomonic. 

The  treatment  of  pediculosis  is  simple. 
Perfect  cleanliness  must  be  enforced  in 
the  first  place,  and  in  the  case  of  pedicu- 
losis corporis  and  pubis  all  the  clothing 
should  be  boiled  or  baked  in  an  oven 
while  the  applications  are  being  made  to 
the  skin.  The  same  may  be  said  also  of 
the  head-coverings  in  pediculosis  capitis. 
Beyond  this  the  treatment  of  the  different 
varieties  of  pediculosis  varies  somewhat  in 
each  case.  The  best  treatment  for  head- 
lice  is  to  cut  the  hair  short  when  possible, 
and  to  saturate  the  scalp  nightly  for  sev- 
eral successive  times  with  kerosene,  care 
being  taken  not  to  allow  the  oil  to  trickle 
down  over  the  face  and  neck  for  fear  of  its 
causing  excoriations.  A  night-cap  is  to  be 
used  and  the  head  washed  with  soap  and 
water  in  the  morning.  When  kerosene  can- 
t  not  be  used,  the  next  best  thing  is  decoction 
or  tincture  of  cocculus  Indicus.  Where, 
owing  to  shortness  of  hair  and  the  pres- 
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ence  of  eczema,  ointments  are  desirable  : 
white  precipitate  ointment,  in  the  strength 
of  twenty  to  sixty  grains  to  the  ounce, 
will  he  found  useful.  An  ointment,  of 
one  drachm  of  powdered  stavesaere-seeds 
to  the  ounce  of  lard,  is  also  a  good  reme- 
dy.- The  nits  are  to  be  removed  by  re- 
peated washings  with  soda  or  borax 
washes,  soft  soap,  vinegar,  dilute  acetic 
acid,  or  alcohol.  It  is  seldom  or  never 
necessary  to  cut  the  hair.  In  children  it 
is  more  convenient  often  to  do  so,  but  in 
adults  it  is  an  unnecessary  sacrifice,  which 
may  be  avoided  by  patience  in  relieving 
the  hair  of  pediculi  and  nits. 

Body-lice. — A  hot  bath,  with  soap, 
should  be  taken  while  the  clothing  is  being 
heated  in  an  oven,  or  boiled,  to  destroy 
the  parasites  Avith  their  ova.  After  the 
bath,  inunctions  are  to  be  practised  with 
an  ointment  of  powdered  stavesacre-seeds, 
two  drachms  to  the  ounce,  digested  in  hot 
lard,  and  strained.     Lotions  of  carbolic 


acid,  as  the  following,  will  be  of  service  in 
allaying  the  irritability  of  the  skin  : — 

R.  Acidi  carbolici,  l'5iij. 

Glycerinae,  fsjj. 

Aquae,  Oj. 
M.     Ft.  lotio. 

The  process  of  disinfection  of  the  cloth- 
ing should  be  carefully  carried  out,  and 
must  be  repeated  again  after  a  few  days, 
if  it  has  not  been  entirely  successful. 

Crab-lice  may  be  removed  by  tincture 
of  cocculus  Indicus,  of  full  strength  or  di- 
luted, or  by  any  of  the  ointments  or  lo- 
tions above  mentioned.  Ung.  lrydrarg., 
the  popular  remedy,  is  no  more  effectual 
than  the  others,  and  makes  a  nasty  mess  ; 
its  use  is,  in  general,  to  be  avoided  in 
favor  of  the  other  applications. 

The  prognosis  of  pediculosis  is  always 
favorable,  and  when  the  directions  are 
faithfully  carried  out  a  speedy  cure  may 
be  expected. 


ON  PARASITES,  AND  THE  DISEASES  WHICH  THEY 

PRODUCE. 

By  G.  Busk,  Esq. 

Revised  by  Joseph  Leidy,  M.D. 


Under  the  term  "parasites"  might 
properly  be  included  all  the  organized 
beings  which  exist  during  a  part  or  the 
whole  of  their  life  at  the  expense  of  other 
living  animals  or  plants.  In  this  sense  an 
innumerable  host  of  creatures  would  be 
included  under  the  term,  belonging  to 
both  the  aiiimal  and  vegetable  kingdom. 
These  have  been  divided  into  true  and 
false  parasites ;  and  the  former  have  even, 
by  some  writers,  been  erected  into  a  dis- 
tinct class,  or  rather  into  distinct  classes, 
under  the  names  of  ento-  and  epizoa,  or 
ento-  and  epiphyta ;  but,  in  a  scientific 
point  of  view,  it  is  obviously  improper  to 
maintain  any  such  classification. 

Parasitism  is  to  be  recognized  more  as 
an  accident  than  as  an  essential  attribute  ; 
and  the  mere  circumstance  that  an  organ- 
ism lives  at  the  expense  of  another  living 
being  affords  no  valid  ground  of  distinc- 
tion between  it  and  others  whose  nutri- 
ment is  derived  from  dead  organic  matter. 
It  is,  moreover,  now  universally  admitted 
that  all  the  so-termed  entozoa,  etc.,  be- 
long to  some  one  or  other  of  the  larger 


groups  of  non-parasitic  forms  already  con- 
stituted in  either  kingdom.  In  the  case, 
for  instance,  of  parasitic  animals,  we  find 
not  only  that  they  nearly  all  belong  to 
the  sub-kingdom  Annulosa,  but  that  they 
also  fall  into  existing  classes  in  it.  The 
most  that  can  be  said  of  any  among  them 
is  that  they  appear  to  constitute  groups 
of  ordinal  value. 

In  any  general  account  of  the  subject, 
therefore,  parasites  would  have  to  be  re- 
garded in  their  relations  to  numerous 
closely  allied  forms  ;  and  the  study,  conse- 
quently, would  be  one  of  very  great  ex- 
tent. It  is  one  also,  from  many  circum- 
stances connected  with  their  life-history, 
of  extreme  interest  both  to  the  naturalist 
and  the  physiologist.  Here,  however,  we 
have  to  do  almost  exclusively  with  the 
surgeon  ;  and  the  limits  and  objects  of  an 
essay  like  the  present  preclude  both  the 
possibility  and  the  necessity  of  consider- 
ing the  subject  in  any  such  extent.  We 
propose,  in  the  brief  space  at  our  disposal, 
to  give  an  account  only  of  those  parasites 
the  consequences  of  whose  invasion  are 
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likely  to  be  brought  under  surgical  treat- 
ment ;  and  in  doing  this  to  enter  only  so 
far  into  their  natural  history  as  may  be 
necessary  for  the  suggestion  of  curative 
or  prophylactic  measures. 

Classification  of  parasites. — In  the  first 
place  they  belong  either  to  the  animal  or 
vegetable  kingdom.  We  will  commence 
with  the  former. 


A.  Animal  Parasites. 

Arranged  in  zoological  order,  these  are 
found  in  the  following  classes  : — 
I.  Infusoria. 
II.  Annuloida. 

III.  Arachnida. 

IV.  Insecta. 

I.  Parasitic  infusoria.  —  Four  or  five 
minute  organisms  belonging  to  the  hete- 
rogenous group  of  infusoria  have  been  de- 
scribed as  occurring  in  the  human  subject. 
They  belong  to  the  families  Monadina 
and  Holotricha,  The.  former  includes  all 
infusorial  animalcules  presenting  a  simple 
and  apparently  homogeneous  body,  fur- 
nished at  one  end  with  one  or  more  elon- 
longated  vibratile  filaments.  The  family; 
however,  is  a  very  doubtful  one  in  its  re- 
lations to  the  animal  kingdom,  and  it  is 
pretty  certain  that  the  majority,  if  not 
the  whole  of  the  monadina,  merely  repre- 
sent the  motile  zoospores  of  various  alga? 
or  fungi.  It  is  also  extremely  doubtful 
whether  they  should  in  any  ease  be  re- 
garded as  parasites,  and  not  rather  as 
merely  the  concomitants  of  putrefaction. 

The  supposed  parasitic  Monadina  be- 
long to  the  genera  Cercomonas  and  Tricho- 
monas ;  the  former,  characterized  by  the 
presence  of  a  single  vibratile  filament,  and 
the  latter  by  that  of  two  or  more.  The 
species  of  Cercomonas  noted  as  parasitic 
are,  C.  intestinalis,  C.  urinarius,  and  C. 
saltans.  The  situations  occupied  by  two 
.  of  these  forms  are  sufficiently  indicated 
in  their  names,  whilst  the  last  is  described 
as  occurring  in  the  discharge  on  the  sur- 
face of  foul  sores  ;  but  its  occurrence  must 
be  very  rare,  to  judge  from  our  own  ob- 
servations. 

The  only  species  (T.  vaginalis)  referred 
to  the  genus  Trichomonas,  presents  points 
of  rather  more  interest.  Originally  noticed 
by  M.  Donne1  in  the  mucus  of  the  vagina, 
he  at  first  supposed  it  to  be  diagnostic  of 
a  gonorrhoeal  discharge,  but  subsequent 
observations  by  himself  and  others  have 
shown  that  this  is  not  the  case.  In  fact, 
according  to  Kblliker  and  Scanzoni,  it  was 
found  in  the  majority  of  the  women  ex- 


1  Recherches  Microscopiques  ;  Sur  la  nature 
du  mucus,  1837,  and  Cours  de  niicroscopie, 
1847,  pp.  157-1G1;  fig.  33. 


amined  by  them,  either  pregnant  or  not. 
Its  presence  would  appear,  nevertheless, 
always  to  be  accompanied  by  some  morbid 
coudition  of  the  vaginal  secretion,  though 
that  need  not  be  exclusively  of  a  specific 
nature.  It  is  to  be  remarked,  moreover, 
that  its  habitat  is  exclusively  the  vagina, 
as  it  is  never  found  even  in  the  cervix 
uteri.  The  animalcules  vary  in  length 
from  0m.008  to  O.018,  and  they  are  usu- 
ally furnished,  in  addition  to  the  whip- 
like appendages,  with  a  few  cilia  at  their 
base.  In  their  natural  nidus  they  exhibit 
active  movements,  which,  however,  soon 
cease  on  the  addition  of  water,  in  which 
they  swell  up  into  a  spherical  form,  and 
assume  very  much  the  appearance  of  cili- 
ated epithelium  cells,  for  which  they  have 
sometimes  been  mistaken. 

In  the  family  Holotricha,  among  the 
true  ciliate  infusoria,  the  only  parasitic 
form  observed,  if  it  really  deserve  the 
name,  is  a  species  of  Paramcecium  de- 
scribed by  Malmsten  as  occurring  in  the 
ceecum  and  colon. 

II.  Parasitic  Annuloida. — Dividing  the 
Annulosa  into  three  primary  groups  or 
provinces,  viz.,  the  Arthopoda,  Annulata, 
and  Annuloida,  we  shall  find  that  all  the 
more  important  parasites  belong  to  the 
first  and  last,  which  alone  includes  almost 
all  the  true  entozoa.  In  the  arthropoda, 
the  classes  arachnida  and  insecta  both 
afford  instances  of  occasionally  or  perma- 
nently parasitic  species  ;  whilst  in  the  an- 
nuloida, or  most  lowly  organized  division, 
in  which  we  include  the  scolecida,  gephy- 
rea,  echinodermata,  and  rotifera,  they  are 
found  only  among  the  first.  The  orders 
included  in  this  class  are  : — 

1.  Ta?niada  ) 

2.  Trematoda  \  Platyelmia. 

3.  Turbellaria  ] 

4.  Acanthocephala  } 

5.  Nematoidea         >  Nematelmia. 

6.  Gordiacea  ) 

With  the  exception  perhaps  of  the  Tur- 
bellaria, all  these  orders  may  be  regarded 
as  composed  of  parasitic  creatures. 

(a)  Platyelmia  or  flat  worms. — The  mem- 
bers of  this  sub-class  are  characterized  by 
a  more  or  less  flattened  body,  usually 
very  short,  but  in  some  cases,  as  among 
the  Turbellaria,  of  considerable  length. 
They  are  generally  furnished  with  exter- 
nal appendages  for  the  purpose  of  motion 
or  of  attachment,  and  consisting  in  some 
cases  of  suctorial  discs  or  acetabula,  in 
others  of  hooks  of  various  kinds,  or  of 
both  combined.  Most  of  them  are  her- 
maphrodite, and  in  many  the  course  of 
development  presents  strange  and  pecu- 
liar phenomena.  With  respect  to  their 
organization,  it  may  be  stated  generally 
that  the  platyelmia  have  no  proper  visce- 
ral cavity,  the  body  being  composed,  as 
it  were,  of  a  solid  parenchyma,  in  which 
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the  viscera  and  muscular  tissue  are  closely 
imbedded.  Ou  this  account  some  among 
them  have  been  termed  sterelmintha. 
Considerable  diversity  exists  in  their  ali- 
mentary system  ;  for  while  some  have  a 
complete  canal  with  oral  and  anal  ori- 
fices, and  a  protusile  pharynx,  in  others 
the  anus  is  wanting,  and  the  mouth  a 
mere  pore,  and  in  some,  which  are  endo- 
parasites  throughout  their  existence  or 
nearly  so,  no  trace  of  mouth  or  aliment- 
ary canal  exists ;  the  nutrition  of  the 
worm  being  carried  on  through  the  ex- 
ternal surface.  None  possess  any  true 
blood-vascular  system  ;  but  in  all  there  is 
a  distinct  system  of  so-termed  "water- 
vessels,"  probably  of  a  renal  or  excretory 
nature,  and  which  in  some  pervades  the 
entire  body  with  its  fine  reticulations,  in 
the  ultimate  extremities  of  which  are 
lodged  minute  calcareous  or  phosphatic 
particles.  The  nervous  system  is  either 
wholly  inapparent  or  very  rudimentary. 

Tceniada,—  Tape-worms. — In  this  order, 
which  has  sometimes  received  the  name 
of  Cestoidea  or  Cestoda,  are  included  also 
the  so-termed  Cystica  or  cyst-worms,  the 
reason  for  which  will  be  apparent  from 
what  follows.  Iu  addition  to  the  charac- 
ters they  possess  in  common  with  all  the 
platyelmia,  the  Taeniada  may  be  distin- 
guished by  the  following.  They  have 
neither  mouth  nor  intestine  ;  and  in  the 
mature  or  sexual  condition  are  united 
into  a  continuous  band  or  chain,  originat- 
ing in  an  individual  or  zooid,  which  itself 
never  reaches  sexual  maturity,  but  con- 
tinues to  throw  off  a  succession  of  buds 
or  gemmae,  each  of  which  becomes  a  per- 
fect hermaphrodite  individual,  though  re- 
maining attached  to  the  colony,  of  which 
it  forms  a  link,  for  a  considerable  length 
of  time.  The  separate  zooids  constituting 
this  compound  growth  of  stroblla  become 
more  and  more  developed  as  their  distance 
from  the  primary  joint  increases,  until, 
having  reached  full  maturity,  they  are 
successively  detached,  either  spontaneous- 
ly or  accidentally,  and  pass  out  of  the  body 
with  the  feces.  The  primary  zooid  re- 
mains all  the  time  attached  to  the  intesti- 
nal mucous  membrane  of  the  host  by  one 
or  other  of  the  organs  mentioned  above. 
This  individual  is  termed  a  scolex,  and 
each  separate  joint  or  sexual  zooid  bud- 
ded from  it  a  proglottis.  This  is  the  con- 
dition of  the  entozoon  when  it  forms 
what  is  termed  a  Tcenin,  or  tape-worm, 
which  consequently  must  be  taken  to  re- 
present a  chain  or  continuous  succession 
of  distinct  zooids  gradually  arriving  at 
sexual  maturity,  and  then  thrown  off.  In 
this  state  it  is  always  found  within  the 
intestinal  canal,  or,  as  in  some  fishes,  in 
diverticula  from  it.  In  another  condition, 
however,  the  toenioid  entozoa  are  invari- 
ably found  in  the  parenchymatous  tissues 
vol.  in. — 52 


of  the  body  external  to  the  intestinal 
tract ;  but  here  they  exhibit  a  totally  dif- 
ferent aspect,  constituting,  in  fact,  the  so- 
termed  cystica,  or  cyst-worms.  It  is  also 
a  remarkable  circumstance  that,  so  far  as 
is  known,  with  the  exception  of  the  hu- 
man subject,  the  toenioid  and  the  cystic 
states  of  the  same  species  are  never  found 
in  the  same  animal.  The  cyst-worms  of 
one  animal  give  rise  to  tape-worms  in  an- 
other, and  vice  versa;  and  what  is  equally 
remarkable  is  the  fact  that  these  are  in 
almost  all  cases  reciprocally  Jierbivorous 
and  carnivorous  or  omnivorous  species. 
As,  for  instance,  the  cyst-worm  of  the 
sheep  or  rabbit  will  produce  tape-worms 
in  the  dog  and  cat ;  those  of  the  pig  and 
ox  become  tape-worms  in  man,  etc.  This 
curious  state  of  things  arises  in  the  fol- 
lowing way  :  The  mature  proglottis  of 
taenia  is  filled  with  ova,  each  of  which, 
within  a  firm  and  peculiarly  resistant 
shell,  contains  a  minute  active  embryo, 
which  from  its  being  armed  with  six  hook- 
like boring  instruments,  has  been  termed 
a  ';  six-hooked  embiwo,"  or  "  hexacan- 
thus. "  For  the  exclusion  of  this  embryo, 
it  appears,  from  repeated  observations 
and  experiments,  to  be  necessary  that  the 
ovum  snould  be  subjected  to  the  solvent 
action  of  the  gastric  juice  in  the  stom- 
ach, usually  of  another  species  of  animal 
than  that  in  which  the  proglottis  was 
nurtured.  But  when  thus  liberated  from 
its  durance  the  "  hexacanthus"  speedily 
makes  its  way  through  the  walls  of  the 
intestine  of  its  new  host,  and  effects  a 
lodgment  in  the  tissues  of  the  body,  after 
a  migration  of  greater  or  less  extent. 
Having  reached  its  ultimate  destination, 
the  hooks  are  thrown  off,  and  the  embryo 
is  transformed  into  a  cyst-worm,  which 
differs  according  to  the  species  of  tape- 
worm from  which  it  originated.  This  is 
the  general  mode  of  proceeding  in  the 
tseniada  ;  and  it  will  consequently  be  seen 
how  the  cystica,  which  were  formerly  re- 
garded as  a  distinct  class,  are  nothing 
more  than  one  phase  in  the  life-cycle  of 
taeniada.  The  only  apparent  exception, 
as  yet  observed,  to  the  rule,  that  for  the 
exclusion  of  the  active  embryo  the  ovum 
containing  it  must  pass  through  the 
stomach  of  an  animal,  is  that  of  Bothrio- 
cephalus  latus,  in  which  it  would  appear 
that  the  embryos  are  capable  of  living  in 
water,  after  escaping  from  the  ovum,  in 
the  form  of  a  ciliated  infusorium  or  pla- 
nula  ;  and  it  is  a  curious  circumstanr-e 
that  in  this  species  the  egg-shell  is  fur- 
nished with  a  sort  of  movable  lid,  to  fa- 
cilitate the  escape  of  the  embryo. 

The  various  forms  of  cyst-worms  have 
received  the  generic  names  of  Ci/sticercus,  • 
Coznuris,  Echinococ-us,  and  Anthocephalus ; 
and   it  is  with  the  taeniada  in  this  phase 
only  that  we  have  here  much  concern,  the 
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tape-worms  themselves  coming  more  pro- 
perly under  the  notice  of  the  physician. 

The  following  species  of  tseniada  are 
enumerated  b}r  Dr.  Cobhold1  as  having 
been  met   with   in  the   human  subject ; 


some  are  perhaps  apocryphal.  Opposite 
the  name  of  each  tape-worm  or  "  strobila" 
we  have  given  (when  known)  that  of  its 
cystic  representative. 


1.  Tcenia  solium 

2.  "      mediocanellata      .     .     . 

3.  "      acanthotrias 

4.  "      flavopuncta 

5.  "      marginata 

6.  "      echinococcus     .... 

7.  "      nana  (Siebold)- 

8.  "      elliptica 

9.  Bothriocephalus  latus 
10.  fc'                cordatus 

1.  The  cystic  scolex  of  the  common  tape- 
worm is  the  Cysticercus  cellulosce  of  au- 
thors. The  moist  usual  habitat  of  this 
species  is  the  muscular  tissue  of  the  pig, 
which  when  thus  affected  is  said  to  be 
'"measly."  It  is  frequently  met  with, 
however,  in  other  situations  and  in  other 
animals,  especially  in  man.  It  is  distin- 
guished by  its  quadrangular  head,  short 
neck,  thickened  anteriorly,  its  long  cyl- 
indrical body,  and  elliptical  caudal  vesi- 
cle, which,  when  the  worm  is  lodged  in 
the  muscles,  has  its  long  diameter  in  the 
direction  of  the  fibres.  Nothing  very 
positive  is  known  respecting  the  earliest 
stages  of  the  development  of  the  "  six- 
hooked  embryo,"  as  it  does  not  appear  by 
any  means  quite  certain  that  the  peculiar 
elongated  cysts  in  muscle  first  noticed  by 
H  ssling,  and  afterwards  more  fully  de- 
scribed by  Mr.  Rainey,2  have  any  actual 
relation  to  this  Cysticercus. 

In  the  earliest  stage  at  which  it  has 
been  positively  made  out,  the  worm  is 
about  1  millimetre  in  length,  and  nearly 
spherical  in  shape.  It  is  formed  at  this 
time  simply  of  a  minute  vesicle,  whose 
walls  exhibit  a  distinct  and  rich  plexus 
of  vessels,  withm  the  smaller  branches  of 
which  vibratile  tags  are  visible,  whilst  the 
interior  of  the  vesicle  is  filled  with  a  clear 
fluid.  On  one  part  of  the  wall  the  rudi- 
ment of  the  head  or  future  scolex  may  be 
seen  as  a  small  opaque  spot.  The  devel- 
opment of  this  part  gradually  proceeds, 
until  at  length  it  attains  its  full  size,  and 
projects  into  the  interior  of  the  enlarged 
cyst,  invaginated,  as  it  were,  in  a  sac 
formed  from  the  internal  layer  of  the  cyst. 
At  first  the  "  head"  is  straight ;  but  as  it 
increases  in  size  it  becomes  bent  at  nearly 
a  right  angle,  and  eventually  at  its  lower 
or  inner  extremity  the  characteristic  ace- 
tabula  and  hooks  of  the  tamia  make  their 
appearance.  The  entire  course  of  devel- 
opment up  to  the  completion  of  the  cys- 
ticercal  condition  appears  to  require  be- 

'   Proceed    Zool.  Society,  1862,  p.  280. 
2  Phil.  Trans.,  1857,  p.  111. 
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tween  two  and  three  months.  How  long 
the  parasite  may  remain  in  this  stage 
within  the  tissues  of  its  host  is  unknown, 
though  it  would  appear  from  the  observa- 
tions of  Stich1  not  to  exceed  a  few  years 
at  most. 

Though  comparatively  rare  among  our- 
selves, it  seems  that  in  some  countries  the 
occurrence  of  Cysticercus  cellulosce  as  a  hu- 
man parasite  is  by  no  means  uncommon. 
This  difference  it  is  not  easy  to  account 
for,  unless,  with  Leuckart,  we  admit  the 
possibility  of  self-infection  from  the  ova 
of  the  tape-worm,  and  consequently  that 
a  difference  in  habits  of  cleanliness  or 
care  may  be  followed  by  corresponding 
consequences.  It  is  not  improbable,  how- 
ever, that  a  greater  frequency  of  occur- 
rence of  Oysticerci  in  the  pig  hi  any  coun- 
try will  lead  to  a  greater  frequency  of 
occurrence  of  the  tape-worm  in  man  ;  and 
the  more  especially  so,  when,  as  is  the 
case  in  many  parts  of  Germany,  large 
quantities  of  pig's-flesh  in  an  almost  un- 
cooked or  raw  state  are  consumed.  As  a 
proof  of  the  frequency  of  Cysticercus  cellu- 
losce in  certain  districts,  we  may  mention 
that  Rudolph i  states  that  in  his  experi- 
ence it  was  met  with  in  about  one  body  in 
fifty-six  of  those  brought  into  the  dissect- 
ing-room at  Berlin  ;  and  it  would  seem 
that  in  many  parts  of  Germany  scarcely 
a  year  passes  in  any  anatomical  school 
without  instances  of  its  occurrence.  These 
instances,  however,  have  for  the  most 
part  only  been  discovered  after  death  ;  the 
presence  of  the  parasite  when  lodged  in 
the  muscular  tissue  being,  except  in  rare 
cases,  apparently  unattended  with  any 
symptoms. 

The  comparative  frequency  of  Cysticer- 
cus in  the  different  organs  or  tissues  may 
be  stated  in  the  following  order  : — 

The  muscular  tissue,  or  rather  perhaps 
the  inter-muscular  connective-tissue  ;  the 
brain  and  eye  ;  heart ;  lungs  ;  liver  ;  and, 
nore  rarely,  the  kidney  and  lymphatic 


1  Annal.  d.  Charite  Kraukenliauses,  1854, 
p.  170. 
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glands.  The  spleen,  and  even  the  osse- 
ous tissue,  according  to  Stich,  are  not 
exempt  from  its  invasion  ;  though  with 
respect  to  the  latter  situation  at  any  rate 
considerable  doubts  of  its  occurrence  may 
reasonably  be  entertained.  It  may  be 
observed,  also,  that  in  cases  where  Cysti- 
cerci  are  found  in  the  muscular  tissues, 
they  usually  exist  in  vast  numbers ; 
whilst  in  cases  where  they  occupy  other 
situations,  they  are  usually  few  in  num- 
ber, or  even  solitary.  As  regards  the 
human  subject  it  has  been  suggested  by 
Leuckart1  that  where  the  parasite  has 
been  found  in  considerable  numbers,  it 
has  been  in  cases  of  what  may  be  termed 
self-infection  conveyed  by  the  passage  of 
a  tape-worm  or  of  a  proglottis,  or  it  may 
be  of  some  ova  alone  into  the  stomach. 
The  not  infrequent  occurrence  of  Cysti- 
cerci  in  the  tissues  with  tape-worms  in 
the  intestine  affords,  as  he  remarks,  a 
strong  proof  of  this,  Von  Grafe  relates 
that  of  thirteen  individuals  treated  by 
him  for  Cysticerci  in  the  eye,  five  were 
also  infested  with  tape-worm.  The  fact, 
at  any  rate,  points  to  the  necessity  of  care, 
in  persons  so  affected,  not  to  infect  them- 
selves with  the  mature  ova  either  exter- 
nally or  internally.  For  it  is  not  improb- 
able that  the  uhexacanthus"  may  be 
liberated  from  the  ovum  by  mechanical 
violence  as  well  as  by  the  solvent  action 
of  the  gastric  juice  ;  and  when  thus  libe- 
rated, it  may  be  capable  of  making  its 
way  as  easily  through  the  membranes  of 
the  eyeball  as  of  the  intestine. 

With  respect  to  the  symptoms  produced 
by  Cysticercus  cellulosce,  it  has  been  al- 
ready said  that  when  confined,  as  is  most 
usual,  to  the  muscular  or  subcutaneous 
connective  tissues,  the  parasite  appears 
to  be  wholly  innocuous.  The  power  even 
of  the  affected  muscles  is  not  notably  im- 
paired ;  and  this  is  the  case,  it  would 
seem,  with  the  heart  as  elsewhere.  Nor 
do  the  adventitious  cysts  in  which  the 
worm  is  lodged  seem  to  be  liable  to  spon- 
taneous inflammation,  though  instances 
are  recorded  of  their  becoming  inflamed 
and  suppurating  in  consequence  of  pres- 
sure or  external  injury  in  exposed  situa- 
tions ;  as  on  the  extremities,  nates,  etc. 

It  is  far  otherwise,  however,  wdien  the 
entozoon  has  penetrated  into  the  eye  or 
brain.  Passing  over,  here,  the  symptoms 
arising  from  its  presence  in  the  latter  sit- 
uation, we  will  refer  more  particularly  to 
the  morbid  phenomena  produced  by  it  in 
the  organ  of  vision.  For  our  knowledge 
of  this  subject  we  are  chiefly  indebted  to 
Professor  von  Grafe,  who  seems  to  have 
enjoyed  abundant  opportunities  of  study- 
ing it.     His  papers  will  be  found  princi- 

1  Mensch.  Parasit.,  p.  2S1. 


pally  in  the  Archiv  fiir  Ophthalmologics 
for  1857.  In  the  eye  the  Cysticercus  pre- 
sents itself  in  two  different  conditions,  free 
and  encysted.  The  former  occurs  only  in 
the  aqueous  chamber,  or  in  the  crystal- 
line body,  or  rather  in  its  capsule  ;  and  it  is 
considered  probable  that  these  free  em- 
bryos have  escaped  into  those  situations 
from  cysts  originally  lodged  in  the  coats, 
and  especially  in  the  iris  or  choroid.  Oc- 
casionally, however,  when  in  the  crystal- 
line lens,  the  vertnieule  becomes  surround- 
ed with  a  secondary  cyst.  The  changes 
and  injurious  effects  produced  vary,  of 
course,  according  to  the  situation  occu- 
pied by  the  Cysticercus.  In  the  subcon- 
junctival connective-tissue  its  presence  is 
rarely  manifested  by  any  symptom  be- 
yond occasional  slight  conjunctivitis.  But 
when  lodged  in  the  aqueous  chamber  the 
consequences  are  more  important ;  for 
not  only  does  it  directly  hinder  the  free 
passage  of  the  rays  of  light,  but  the  irri- 
tation caused  by  it  is  often  accompanied 
with  a  chronic  inflammation  of  the  sur- 
rounding membranes.  And  its  effects 
when  in  the  deeper  parts  of  the  organ  are 
still  more  serious.  Here  it  may  be  lodged, 
enclosed  in  a  capsule,  either  beneath  the 
retina  or  in  the  vitreous  humor.  It  is 
probable  that  it  always  makes  its  way 
through  the  retina  to  reach  the  latter  sit- 
uation. The  presence  of  the  parasite  on 
or  near  the  retina  and  choroid  induces 
chronic  inflammation  and  disorganization 
of  those  important  parts,  eventually  lead- 
ing even  to  total  blindness. 

The  objective  signs  of  the  presence  of  a 
cysticercus  in  the  eye  are  extremely  ob- 
scure without  the  aid  of  the  ophthalmo- 
scope. But  with  the  aid  of  that  instru- 
ment the  parasite  may  be  detected  in  the 
bottom  of  the  globe,  where  it  appears  in 
the  form  of  a  light-colored  or  semitrans- 
parent  vascular  swelling,  whose  position 
with  relation  to  the  retina  may,  in  some 
cases,  be  determined  by  the  appearance 
of  the  capillary  vessels.  When  the  cyst 
is  covered  in  front  by  the  retina,  the  ves- 
sels of  that  coat  will  be  seen  coursing 
over  the  little  swelling ;  but  when  it  is 
lodged  in  the  vitreous  humor  or  on  the 
inner  surface  of  the  retina,  the  vessels,  it 
is  said,  will  be  seen  to  terminate  suddenly 
as  they  pass  behind  the  tumor.  The  prog- 
nosis, in  most  cases,  will  be  more  favor- 
able in  the  latter  case  than  in  the  former. 

2.  T.  echinococcus. — Another  and  far 
more  familiar  tsenioid  entozoon  is  that  of 
which  the  Acephalocyst  and  Echinococcus 
represent  the  cystic  and  scolecid  con- 
ditions. The  taenia  or  strobila  of  this 
species  is  at  present  known  to  occur  only 
in  the  dog  and  wolf.  It  is  of  small  size, 
and  usually  exists  to  the  number  of  many 
thousands  among  the  villi  of  the  small  in- 
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testine,  where  the  tseniee  are  rendered  ap- 
parent by  the  white  color  of  the  mature 
proglottides. 

The  ordinary  form  in  which  this  ento- 
zoon  occurs  in  the  human  subject  is  that  j 
of  a  semitransparent  globose  vesicle,  with  I 
highly-elastic  laminated  walls,  lined  with  j 
a  finely-granular  layer,  and  which  is 
lodged,  sometimes  in  great  numbers  to- 
gether, in  the  parenchyma  of  the  liver, 
lungs,  or  other  solid  viscera,  or  in  the  con- 
nective tissue  in  almost  any  part  of  the 
body,  usually  enclosed  in  a  distinct  cap- 
sule formed  by  exudatiou  into  and  the 
consolidation  of  the  surrounding  tissue. 
The  interior  of  these  cysts  is  filled  with  a 
clear  watery  fluid,  in  which  may  some- 
times, but  by  no  means  always,  be  seen 
floating  a  few  or  many  tsenia-heads,  or 
scolices,  the  so-termed  Echinococci.  Some- 
times, however,  the  only  remains  of  these 
will  be  the  minute  hooklets  with  which 
they  are  armed.  But  though  usually  met 
with  in  this  detached  condition,  these 
heads  in  the  recent  and  perfect  state  of 
the  cyst  will  be  found  adherent  to  its 
inner  wall,  or  granular  layer,  to  which 
they  appear  to  be  attached  by  a  short  pe- 
duncle. When  so  attached,  they  are 
seen  through  the  transparent  walls  of  the' 
acephalocyst  as  minute  opaque  or  whitish 
specks.  It  more  often  happens,  however, 
and  as  it  would  seem  especially  in  the 
human  subject,  that  numerous  acephalo- 
cysts  may  be  examined  without  the  dis- 
covery of  a  single  echinococcus-head. 

Hydatid  cysts  are  capable  of  multiply- 
ing themselves  in  other  ways ;  and  it  is 
to  this  property  that  their  destructive 
power  is  mainly  due.  Although  an  indi- 
vidual cyst  may  singly  attain  to  enormous 
dimensions,  it  is  more  from  their  rapid 
and  continued  propagation  that  the  large 
hydatid  tumors,  and  consequent  great 
mischief  caused  by  them,  are  produced. 
This  multiplication  takes  place  by  what 
may  be  termed  a  sort  of  gemmation  or  pro- 
.  liferation  in  the  walls  of  the  cyst ;  and  it 
is  effected  in  two  or  three  different  wa}S. 
(1.)  The  secondary  cysts  arise  in  the  sub- 
stance of  the  walls  of  the  parent  hydatid  ; 
and  when  they  have  reached  a  certain 
size  become  detached,  and  are  then  capa- 
ble of  independent  growth,  and  of  again 
themselves  throwing  off  similar  buds  ; 
and  so  on  ad  infinitum.  (2.)  The  second- 
ary cysts  maybe  protruded  and  thrown  off 
either  on  the  exterior  or  into  the  interior 
of  the  parent  vesicle.  In  the  former  case 
we  have  the  exogenous  form  of  hydatid, 
or  the  E.  scolecipariensnf  Kiichenmeister  ; 
and  in  the  latter  is  produced  the  well- 
known  endogenous  or  "  pill-box  "  hyda- 
tid of  authors.  Both  forms  occur  in  the 
human  subject,  though  the  latter  by  far 
the  more  frequently  ;  and  they  may  both 
even  be  found   in  the  same  subject.     In 


either  case  the  multiplication  is  some- 
times carried  to  an  enormous  extent,  and 
yet  in  the  whole  number  of  hydatids  not 
a  single  Echinococcus  will  be  found. 
Professor  Leuckart  mentions  a  case  of  a 
woman  about  sixty  years  of  age  who  had 
a  tumor  for  many  years,  which  was  sup- 
posed to  arise  from  an  extra-uterine  foeta- 
tion,  but  on  examination  after  death  was 
found  to  be  caused  by  a  colossal  acephalo- 
cyst springing  originally  from  the  liver, 
but  which  had  gradually  rilled  the  abdo- 
men with  a  sac  weighing  with  its  contents 
about  thirty  pounds.  In  its  interior  were 
many  thousands  of  secondary  cysts,  from 
the  size  of  a  pea  to  that  of  the  fist ;  but 
not  a  single  uhead  "  or  hooklet  was  any- 
where dis  ernible. 

Acephalocysts  with  several  hundreds 
of  secondary  cysts  are  not  uncommon  ; 
but  usually  the  number  of  the  latter  is 
under  a  hundred,  and  generally  perhaps 
from  twenty-five  to  fifty. 

(3.)  A  third  modification  in  the  mode 
of  development,  or  rather  of  multiplica- 
tion of  hydatids,  has  been  described  under 
the  name  of  E.  multilocularis.  In  this 
form  the  cysts  never  attain  to  anything 
like  the  dimensions  of  the  two  former, 
rarely  exceeding  those  of  a  millet-seed, 
or  at  most  of  a  pea.  But  though  of  these 
small  dimensions,  the  cyst  is  capable  of 
producing  compound  growths  of  consid- 
able  size,  consisting  of  aggregations  of 
vesicles  imbedded  in  a  common  stroma. 
"When  a  mass  of  this  kind  is  cut  across,  it 
preseuts  in  the  interior  innumerable  mi- 
nute cavities  of  irregular  form,  separated 
by  condensed  connective-tissue,  and  con- 
taining a  tolerably  transparent  gelatinous 
material.  Running  amongst  them  may  be 
seen  the  atrophied  remains  of  the  bile- 
ducts  or  bloodvessels,  etc.  Growths  of 
this  kind  have  hitherto  been  observed 
only  in  the  liver ;  but  as  there  appears  to 
be  no  reason  why  they  should  not  occur 
elsewhere,  it  may  be  useful  to  advert  a 
little  further  to  them.  The  alveolar  struc- 
ture and  the  gelatiniform  nature  of  the 
contents  of  the  cysts  naturally  led  obser- 
vers at  first  to  suppose  that  they  con- 
stituted a  form  of  colloid  cancer,  the 
occasional  presence  of  echinococcus-heads 
or  hooklets  being  deemed  a  merely  acci- 
dental complication.  Viichow,1  however, 
has  clearly  pointed  out  the  correspondence 
betweeu  the  so-termed  colloid  masses  and 
minute  echinococcus-cysts.  His  observa- 
tions have  since  been  amply  confirmed  by 
Professor  Leuckart,2  who  has  fully  satis- 
fied himself  that  all  the  cysts,  down  to 
the  smallest,  present  the  well-known 
characters  of  the  common  acephalocyst. 


1  Das  alveolar  Colloid  der  Leber,  Tubingen, 
1854. 

2  Op.  cit.,  p.  373. 
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He,  moreover,  ascertained  that  the  echino- 
coceus-heads  contained  in  them  were 
identical  with  those  found  in  the  usual 
hydatids,  and  that  the  multiplication  of 
the  cysts  followed  the  type  of  E.  altrici- 
pariens. 

The  connection  between  the  hydatid 
cysts  and  the  taenia,  from  which  they  are 
derived,  hardly  requires  to  be  here  pointed 
out,  after  what  has  been  said  on  the 
general  mode  of  development  of  the 
tteniada.  The  strohila  in  the  intestine  of 
the  dog  throws  off  proglottides  containing 
the  mature  ova,  which,  on  passing  into 
the  stomach  of  another  animal,  liberate 
the  enclosed  embryos,  which  make  their 
way  though  the  walls  of  the  intestine, 
penetrating  either  directly  into  the  con- 
tiguous connective-tissue,  or  into  the 
bloodvessels,  by  which  they  may  be  con- 
veyed through  the  branches  of  the  portal 
system  into  the  liver,  or  through  other 
channels  into  all  parts  of  the  body.  Hy- 
datids consequently,  even  to  a  far  greater 
extent  than  Cysticerci,  may  be  found  in 
any  part  and  in  any  of  the  tissues,  in- 
cluding the  bones  themselves.  In  some 
respects,  however,  the  two  forms  of  cystic 
worms  seem  to  affect  different  tissues  by 
preference.  The  most  common  seat  of 
the  Cysticercus  is,  as  has  been  said,  the 
muscular  system — a  situation  in  which 
acephalocysts  rarely  occur.  The  eye  and 
brain,  also,  are  more  rarely  invaded  by 
acephalocysts  than  by  Cysticerci.  By  far 
the  most  common  situation  for  hydatids 
in  the  human  subject  is  the  liver.  In 
other  situations,  out  of  nearly  200  cases, 
Professor  Leuckart  states  that  in  about 
40  the  lungs  were  the  seat  of  invasion  ; 
in  30,  the  muscular  and  subcutaneous 
connective-tissue  ;  in  30,  the  kidneys  ;  in 
26,  the  lower  pelvis ;  in  20,  the  nervous 
centres;  in  17,  the  bones;  and- in  10,  the 
heart.  In  the  remaining  17  the  parts  in- 
vaded were  the  orbit,  eyeball,  mouth, 
thyroid  body,  walls  of  uterus,  etc.  In 
general,  in  man,  hydatids  are  confined  to 
a  single  locality,  though  this  is  by  no 
means  always  the  case. 

The  frequency  of  occurrence  of  hydatids 
appears  to  vary  much  in  different  parts  of 
the  world.  [In  the  United  States  they 
are  very  rare. — P.]  In  this  country,  and 
in  Europe  generally,  they  are  but  rarely 
met  with;  whilst  in  Iceland  it  would 
seem  that  one-fifth  or  one-sixth  of  the 
entire  population  suffers  from  their  in- 
vasion. In  any  case  the  poor  appear  to 
be  more  often  affected  than  the  rich — a 
circumstance  easily  explicable  by  their 
different  habits. 

The  growth  of  hydatid  tumors,  when, 
from  their  external  situation  or  from 
other  circumstances,  their  existence  is 
early  manifested,  appears  to  be  extremely 
slow.    Thus  Velpeau  removed  a  hydatid 


tumor  from  the  axilla,  which  in  six 
months  had  only  reached  the  size  of  a 
walnut ;  and,  in  another  case,  the  tumor 
had  attained  the  size  of  the  fist  in  about 
a  twelvemonth.  The  endogenous  or 
'-'  pill-box"  hydatid  is  probably  slower  of 
growth  than  the  other  varieties,  although 
in  process  of  time  it  may  acquire  far 
greater  dimensions.  The  ill  eti'eets  of  a 
hydatid  growth  vary,  of  course,  according 
to  its  site.  The  more  important  situations 
in  which  tumors  of  this  kind  present 
themselves  to  the  surgeon's  "notice  are  in 
the  liver,  eye,  bones,  and  in  external 
situations  in  any  part  of  the  body.  A 
not  unfrequent  situation,  also,  is  the 
lower  pelvis,  where  by  its  growth  the 
tumor  may  so  far  impede  the  functions  of 
the  bladder,  uterus,  or  rectum,  as  to  call 
for  operative  interference.  The  diagnosis, 
however,  of  such  cases  is  extremely  diffi- 
cult, as  similar  symptoms  may,  as  is 
obvious,  arise  from  tumors  of  almost  any 
kind  in  the  same  situation.  The  dis- 
tinction, perhaps,  might  be  drawn  more 
from  collateral  circumstances  or  negative 
proofs  than  from  any  positive  symptoms. 
When  developed  in  the  interior  of  a  bone, 
the  signs  of  a  hydatid  growth  would  be 
equally  obscure  until  the  tumor  had 
reached  considerable  dimensions,  or  an 
exploratory  opening  had  perhaps  been 
made. 

When  it  occurs  in  the  eye,  the  effects  of 
an  acephalocyst  would  be  much  the  same 
as  those  produced  by  a  Cysticercus,  except 
that  as  the  growth  of  the  latter  is  far 
more  rapid,  the  ill  consequences  of  the 
parasite  are  slower  of  development  in  the 
one  case  than  in  the  other.  The  distinction 
during  life,  however,  would  be  extremely 
difficult,  and  of  no  practical  importance. 

Although  the  duration  of  hydatid  tu- 
mors is  generally  very  prolonged,  in  fact 
lasting  for  the  whole  of  life,  it  not  unfre- 
quently  happens  that  they  die,  as  it  were, 
at  an  early  period,  and  either  cause  sup- 
puration, and  are  thus  discharged,  or 
become  cretified  and  wholly  innocuous. 

The  best  treatment  of  a  hydatid  tumor 
appears  to  be  that  of  making  a  free  open- 
ing into  it,  so  as  to  give  exit  to  the  con- 
tents and  a  vent  to  any  subsequent  dis- 
charge. In  cases  of  hydatid  turnor  of  the 
liver,  it  has  been  proposed,  and  the  pro- 
posal has  been  occasionally  carried  out 
with  success,  to  make  the  incision  at  two 
intervals  in  cases  where  there  was  reason 
to  suppose  that  no  adhesion  existed  be- 
tween the  wall  of  the  abdomen  and  the 
coverings  of  the  cyst.  But  in  the  majority 
of  cases  it  will,  perhaps,  be  better  to  wait 
until  there  is  fair  reason  to  conclude  that 
adhesion  has  been  set  up.  The  injection 
of  the  cysts  with  various  solutions,  as  of 
iodine,  perchloride  of  iron,  nitrate  of 
silver,  etc.,  has  been  practised  ;  and  some 
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have  thought  with  good  effect.  As  the 
wall  of  the  cavity  containing  the  aeepha- 
loeysts  is  in  some  respects  analogous  to 
those  of  a  chronic  abscess,  the  closure  of 
the  cavity  when  emptied  will  take  place 
in  the  same  way  as  in  the  case  of  an  ab- 
scess. 

None  of  the  other  species  of  Tseniada 
infesting  man  require  any  observation 
here. 

Trematoda. — The  Trematoda,  in  many 
respects  allied  to  the  Tseniada,  differ 
from  them  in  the  possession  of  a  dis- 
tinct alimentary  canal,  with  a  mouth, 
but  without  any  anal  opening.  They  are 
always  solitary,  and  never  associated 
into  compound  growths.  They  are  for 
the  most  part  hermaphrodite,  though  in 
some  cases  the  sexes  appear  to  be  distinct. 
As  in  the  Taeniada,  the  vitellus  is  furnished 
by  a  distinct  vitellarium.  In  the  course 
of  their  development,  the  Trematoda,  like 
the  Tseniada,  present  several  phases,  and 
require  for  its  completion  to  migrate  from 
one  animal  to  another.  Unlike  the  Tseni- 
ada, however,  with  the  probable  exception 
of  Bothriocephalic,  the  larval  forms  of  the 
Trematoda  are  enabled  to  live,  probably 
for  a  long  time,  and  to  enjoy  active  powers- 
of  locomotion,  external  to  the  body  of  an 
animal,  into  which  also  they  are  capable, 
in  many  cases,  of  making  their  way 
through  the  integuments.  They  thus 
form,  as  it  were,  a  link  between  the 
parasitic  and  non-parasitic  scolecids,  hav- 
ing relations  on  one  side  with  theTurbel- 
laria,  and  on  the  other  with  the  Tseniada. 
The  course  of  development  of  a  trematode 
may  be  thus  briefly  described :  from  the 
ovum,  generated  in  the  mature  fluke,  is 
produced  a  ciliated  embryo  or  planula, 
which,  after  remaining  in  the  water  for 
some  time,  is  converted  into  an  elongated 
vermiform  creature,  sometimes  termed  a 
u  redia,"  which  in  some  cases  possesses  a 
tolerably  well-developed  alimentary  tube 
,  and  a  distinct  opening  for  the  exclusion 
of  the  young ;  whilst  in  others  it  is  re- 
duced to  a  simple  elongated  tube,  with 
no  visible  trace  of  internal  organization, 
and  immobile.  Within  these  rediae  or 
cercaria-sacs  are  produced,  by  a  sort  of 
internal  gemmation,  numerous  minute 
tadpole-like  creatures  (Cercaria?) ,  which, 
when  liberated,  swim  actively  about  until 
they  meet  with  a  suitable  "host,"  into 
which  they  bore  their  way,  casting  off  the 
now  useless  caudal  appendage. 

Although  some  such  cycle  as  this  has 
"been  clearly  traced  in  several  species  of 
Trematoda,  nothing  of  the  kind  has  as 
yet  been  ascertained  with  respect  to  those 
infesting  the  human  frame.  It  is  only 
from  analogy  that  these  have  been 
supposed  to  undergo  similar  changes. 
Whether  the  sheep,"  in  which  the  liver- 
fluke  is  so  extremely  frequent,   become 


infected  by  swallowing  with  the  grass 
they  feed  upon  snails  into  which  the 
cercariforni  larvae  of  a  Distoma  had  en- 
tered, or  whether  they  receive  the  Cerca- 
riae  in  the  water  they  drink,  as  is  perhaps 
more  likely,  has  not  as  yet  been  made  out. 
Nor  is  there  anything  further  known  as 
to  the  mode  in  which  flukes  enter  the 
human  body. 

About  nine  species  of  trematode  entozoa 
are  recorded  as  occurring  in  the  human 
subject :' — 

1.  Fasciola  hepatica,  Linn.    (Distoma 

hepaticum,  Aut.) 

2.  Distoma  lanceolatum,  Mehlis. 

3.  "        crassum,  Busk. 

4.  "        opthalmobium,  Diesing. 

5.  "        heterophyes,  Von  Siebold. 
G.  Bilharzia  haematobia,  Cobbold. 

7.  Tetrastoma  renale,  Delle  Chiaje. 

8.  Hexathyridiumpinguicola,  Treutler. 

9.  "  venarum,  Treutler. 

Fortunately,  however,  most  of  this  for- 
midable list  are  of  very  rare  occurrence, 
and  the  majority  have  been  met  with  only 
once  or  twice.  One  or  two  only  among 
them  offer  any  points  of  interest  to  the 
surgeon. 

(1.)  Fasciola  hepatica.' — The  common 
liver-fluke  of  the  sheep  has  been  met 
with  in  the  human  body  less  rarely  per- 
haps than  any  of  the  rest ;  but  even  of  its 
occurrence  not  more  than  nine  or  ten  cases 
are  recorded.  It  was  found  in  the  gall- 
bladder by  Mr.  Partridge  ;  and  in  the  liver 
itself,  or  more  probably  in  the  biliary  ducts, 
by  Bidloo,  Wepfer,  Pallas,  Brera,  and 
Mehlis  ;  in  the  duodenum,  by  Brera;  and 
several  together  in  the  portal  vein  and 
its  branches,  by  M.  Duval.  Three  appa- 
rently well-proved  cases  of  the  occurrence 
of  the  liver-fluke  in  subcutaneous  abscesses 
have  been  recorded.  In  one  instance,  re- 
lated by  Giesker  and  Frey,2  the  abscess 
was  in  the  sole  of  the  foot ;  in  another, 
related  by  ourselves,3  a  living  Fasciola 
was  extracted  by  Mr.  Charles  Fox,  of 
Topsham  in  Devonshire,  from  an  abscess 
behind  the  right  ear.  A  third  case  is 
reported  by  M.  Dionis  des  Carrieres,4  in 
which  the  fluke  was  extracted  from  a 
tumor  in  the  right  hypochondriura.  The 
swelling  was  about  the  size  of  a  pigeon's- 
egg,  and  excessively  painful,  hard,  and 
at  first  deep-seated.  A  fourth  instance 
of  the  same  kind,  but  perhaps  not  so 
thoroughly  authenticated  in  all  respects, 
though  we  ourselves  see  no  reason  to 
doubt    it,    was    communicated    to  Prof. 

'  Dr.  Cobbold,  Proa  Zool.  Soc,  1862. 

2  Mittheilmigen  der  Naturi'orschender 
Gesellschaft  in  Zurich,  1850,  ii.,  p.  89. 

3  Kiichenmeister,  Manual  of  Parasites  (Sy- 
denham Society's  translation),  vol.  i.,  Appen- 
dix, p.  434. 

4  Davaine,  Traite  des  Entozoaires,  p.  320. 
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Owen  by  Dr.  J.  Penn  Harris,  of  Liver- 
pool.1 In  this  instance  several  flukes 
were  said  to  have  been  found  in  an  ab- 
scess under  the  scalp.  One  peculiarity 
in  all  tbese  cases  consists  in  the  tendency 
the  abscesses  showed,  after  they  had  been 
opened,  to  close  and  become  refilled. 

(2.)  Distoma  ophthalmobium,  Diesing 
(Monostoma  lentis,  ISTordmaun).  In  the 
eyes  of  several  species  of  fish  a  peculiar 
trematode  parasite,  termed  Diplostomum 
volvens,wns  discovered  by  Yon  Nordmaun, 
and  has  been  excellently  described  and 
figured  by  him.2  Prof.  Jungken3  extracted 
alens  in  a  state  of  incipient  cataract,  in 
which  he  found  eight  minute  trematoda, 
which  were  referred  by  VonNordmann  to 
the  genus  Monostonmm.  And  Gescheidt4 
found  in  the  eyes  of  a  child  five  months 
old,  affected  with  congenital  cataract, 
between  the  lens  and  its  capsule,  four 
specimens  of  a  Distoma  '\  to  ^  a  line  in 
length,  some  of  which  exhibited  signs  of 
vitality  thirty-six  hours  after  the  death 
of  the  child.  Dr.  Cobbold  considers  that 
"  all  these  circumstances  render  it  prob- 
able that  the  worms  extracted  by  Prof. 
Jungken  were  specifically  identical  with 
those  removed  by  Gescheidt." 

What  relation  these  trematoda  have  to 
that  of  the  fishes'  eye,  or  what  their  origin 
and  life-history  may  be,  is  at  present 
wholly  unknown. 

(3.)  Bilharzia  hazmatobia. — This  minute 
filiform  species,  which  is  not  more  than 
three  or  four  lines  in  length,  is  distin- 
guished among  its  conveners  by  its  being 
bisexual.  It  appears  to  be  extraordinarily 
abundant  in  Egypt,  having  been  noticed 
by  Griesinger  117  times  in  363  bodies. 
Its  primary  habitat  seems  to  be  in  the 
portal-venous  system,  and  it  is  especially 
common  in  the  minute  veins  in  the  walls 
of  the  urinary  bladder.  Its  presence  in  the 
latter  situation  is  indicated  after  death 
by  circumscribed  patches  of  inflamed  and 
thickened  mucous  membrane,  and  by 
tenacious  viscous  grayish-yellow  exuda- 
tions, in  which  the  ova  of  the  entozoa  are 
lodged.  The  ova  are  also  sometimes 
found  free  in  the  urine,  and  thus  afford  a 
ready  means  of  diagnosis.  The  vascular 
spots  are  sometimes  raised  into  peduncu- 
late excrescences  one  to  three  lines  high, 
and  having  a  fungous  or  verrucose  ap- 
pearance. The  inroads  of  the  worm  are, 
however,  not  always  limited  to  the  blad- 
der, but  may  extend  to  the  ureters,  or 
even  as  far  as  the  pelvis  of  the  kidney 

1  Kiichenmeister,  op.  cit.,  Appendix,  p. 
435. 

2  Mikrographische  Beitrage,  p.  28,  pi.  i., 
figs.  1-3. 

3  Kiichenmeister,  Manual,  vol.  i.,  p.  245. 

4  Von  Amnion,  Zeitscli.  f.  Ophthalmol.,  iii., 
No.  4. 


itself.  When  the  ureters  are  affected, 
the  thickening  of  the  submucous  tissue 
may  produce  such  a  constriction  of  the 
canal  as  to  cause  retention  of  urine  above 
it,  and  thus  to  lead  to  dilatation  of  the 
pelvis,  and  ultimately  to  disorganization 
of  the  gland.  The  aggregations  of  ova 
not  unfrequently  also  constitute  the  nu- 
clei of  calculous  deposits ;  and  this  ap- 
pears to  be  the  nature  of  the  lithiasis  of 
the  Egyptians,  described  by  Prosper  Al- 
pinus.r 

It  is  proper  here  to  notice  a  peculiar 
cutaneous  affection,  occasionally  very 
prevalent  amongst  British  troops  in  In- 
dia, and  more  especially  at  Delhi,  whence 
the  affection  in  question  has  been  named 
the  "Delhi-boil,"  though  not  in  reality 
having  any  furuncular  character  what- 
ever. It  is  not,  however,  confined  to  that 
city,  having  been  observed  in  many  other 
and  widely  remote  localities,  as  in  Scinde, 
and  at  Lahore,  Agra,  Meerut,  Roorkee, 
Mooltan,  and  elsewhere. 

Though  well  known,  and  often  dis- 
cussed, the  true  nature  of  this  affection 
has  hitherto  never  been  satisfactorily  ex- 
plained. But  in  the  Report  of  the  Army 
Medical  Department  for  1808  (pp.  319- 
321)  are  two  papers,  by  Staff-Assistant- 
Surgeon  J.  Fleming  and  Staff-Surgeon- 
Major  A.  Smith,  whose  observations 
strongly  tend  to  show  that  the  "  Delhi- 
boil"  is  caused  by  the  invasion,  probably, 
as  suggested  by  Mr.  Smith,  through  the 
sudoriparous  pores,  of  a  parasitic  organ- 
ism ;  and  it  would  seem  by  no  means  im- 
probable that  this  may  be  referred  to 
some  species  of  Distoma  or  other  Trema- 
tode, in  the  cercariform  or  embryonic 
condition.  Furthermore,  it  appears  to 
be  pretty  conclusively  shown  that  the 
parasite  is  conveyed  through  the  medium 
of  the  well  or  tank  water  used  for  the  pur- 
poses of  ablution.  A  remarkable  circum- 
stance corroborative  of  which  is  cited  by 
Mr.  Smith,  in  the  fact  "that  scarcely  a 
single  dog  belonging  to  the  military  which 
may  have  been  for  any  length  of  time  in 
Delhi,  escapes  contracting  the  disease  on 
the  tip  of  the  nose."  The  affection,  as 
described  by  Assistant-Surgeon  Fleming, 
is  a  morbid  growth  affecting  the  skin 
and  subcutaneous  tissue,  which  after  a 
time  ulcerates,  but  is  unattended,  until 
ulceration  has  commenced,  with  any  in- 
flammation. It  commences  very  like  a 
mosquito-bite,  the  little  red  spot  increas- 
ing slowly  in  size,  with  a  well-defined 
border,  and  raised  above  the  surrounding 
skin.  The  growth  continues  to  spread 
for  two  or  three  weeks  or  more,  and  as  it 
progresses  it  becomes  more  elevated  and 
covered  with  tortuous  dilated  vessels.  A 
vesicle  at  length  forms  at  the  summit, 

1  Kiichenmeister,  loc.  cit.,  vol.  i.,  p.  285. 
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which  discharges  a  pale  yellowish  serous 
fluid.  Ulceration  then  commences,  and 
proceeds  centrifugally  until  the  whole 
growth  is  destroyed.  The  ulceration 
sometimes  even  extends  to  the  neighbor- 
ing structures,  and  if  the  ulcer  is  situated 
near  the  eyes,  nose,  or  lips,  those  parts 
will  almost  be  sure  to  be  destroyed  or 
materially  injured,  not  excepting  the  car- 
tilages of  the  nose.  During  the  growth 
of  the  tumor  it  has  a  transparent  and 
shining  aspect,  and  if  examined  with  a 
lens  exhibits  one  or  more  yellowish  spots, 
deeply  seated  about  the  centre  of  the 
tumor.  If  one  of  these  spots  be  cut 
down  upon  with  the  dissecting  needle,  a 
small  circular  yellowish  body  with  a  glis- 
tening capsule  may  be  easily  removed. 
.  Dr.  A.  Smith  describes  the  affection 
rather  differently,  but  there  is  no  diffi- 
culty in  reconciling  his  description  with 
that  above  given. 

From  the  description  and  figures  con- 
tained in  these  two  interesting  reports,,  it 
is  impossible  to  come  to  any  positive  de- 
termination respecting  the  true  nature  of 
the  supposed  organisms  found  in  the 
"boils,"  but  the  subject  is  one  well  de- 
serving investigation  ;  for  should  the 
views  of  Surgeons  Fleming  and  Smith  be" 
confirmed,  there  could  be  no  difficulty  in 
the  devising  of  such  prophylactic  mea- 
sures as  should  entirely,  or  almost  en- 
tirely, prevent  the  occurrence  amongst 
our  troops  of  this  troublesome,  and,  as  it 
would  seem,  sometimes  serious  malady. 

(b)  Nematelmia. — The  nematelmia,  or 
round  worms,  although,  from  certain 
points  in  their  organization,  more  par- 
ticularly with  respect  to  the  circulatory 
and  nervous  systems,  very  distinct  from 
the  annelida  proper,  nevertheless  ap- 
proach that  class  far  nearer  than  do  the 
platyelmia,  than  which  they  are  much 
more  highly  organized.  The  body,  which 
is  always  elongated  and  cylindrical,  does 
not  consist  of  a  solid  parenchyma  with 
the  viscera  simply  embedded  in  it,  but 
contains  within  a  distinct  integument  a 
true  perivisceral  cavity,  in  which  the  ali- 
mentary and  reproductive  organs  float 
freely.  "Within  the  integument  also,  and 
closely  attached  to  it,  are.  usually  longi- 
tudinal muscular  bands,  which  enable  the 
animal  to  perform  various  and  active 
movements.  In  most  of  the  nematelmia 
also  the  alimentary  and  reproductive  sys- 
tems exhibit  a  considerable  advance. 
The  former  consists  in  all  cases  of  a  dis- 
tinct tube,  usually  subdivided  into  a  pha- 
rynx or  oesophagus,  stomach,  and  intes- 
tines, and  in  most  furnished  with  a  mouth 
and  anus,  though  in  some  few  instances, 
as  in  the  Gordiacea,  the  latter  may  be 
wanting.  The  mouth  is  sometimes  armed 
with  hooks,  or  other  horny  parts  ;  some- 


times quite  simple.  As  regards  the  re- 
productive system,  the  sexes  are  always 
distinct,  although  the  male  and  female 
organs  are  for  the  most  part  formed  on 
the  same  common  type.  In  both  sexes 
the  reproductive  organ  is  represented  by 
a  long  slender  tube,  in  which,  in  the  fe- 
male, may  be  distinguished  an  ovary, 
Fallopian  tube,  uterus,  vagina,  and 
vulva ;  corresponding  to  which  in  the 
male  we  find  a  testicular  portion,  a  vas 
deferens,  a  sort  of  vesicula  seminalis,  and 
an  ejaculatory  portion  or  duct,  and  in 
many  cases  an  intromittent  organ  or 
penis.  In  the  male  the  genital  tube  ap- 
pears invariably  to  open  at  the  hinder 
extremity  of  the  body  ;  whilst  in  the  fe- 
male the  vulva  may  be  in  almost  any 
part,  and  is  very  often  to  be  found  about 
the  middle  of  its  length.  Impregnation 
is  internal,  and  many  species  are  vivipa- 
rous. In  one  case  only  ( Trichina)  does 
anything  like  migration  from  one  animal 
to  another  appear  to  be  necessary  for  the 
development  of  the  species.  In  some  in- 
stances the  male  and  female  are  alike  in 
size  and  form  ;  but  in  most  they  differ 
considerably  in  both  respects,  the  male 
being  sometimes  immeasurably  smaller 
than  the  female. 

Numerous  entozoa  belonging  to  this 
sub-class  have  been  mentioned  as  occur- 
ring in  the  human  subject,  of  which  the 
following  is  a  list : — 

1.  Ascaris  lumbricoides,  Linasus. 

2.  "       mystax,  Kudolphi. 

3.  Trichocephalus  dispar,  Rudolphi. 

4.  Trichina  spiralis,  Owen. 

5.  Filaria  medinensis,  Gmelin. 

6.  "       lentis,  Diesing. 

7.  "       bronchialis,  Rudolphi. 

8.  Strongylus  gigas,  Diesing. 

9.  Sclerostoma  duodenale,  Yon  Sie- 

bold.  - 
10.  Oxyuris  vermicularis.  Bremser. 
?11.  Spiroptera  hominis,  Rudolphi. 
?12.  Dactylitis  aculeatus,  Curling. 
In  this  long  list,  however,  not  more 
than  three   or  four  demand   any  notice 
here,  the  remainder  being  for  the  most 
part  exclusively  intestinal  parasites.    We 
shall  notice  only — 

1.  Trichina  spiralis. 

2.  Filaria  medinensis.  » 

3.  "       lentis. 

4  Oxyuris  vermicularis. 
(1.)  Trichina spiralis. — Although,  strict- 
ly speaking,  this  worm  is  scarcely  likely 
to  become  the  object  of  surgical  treat- 
ment, yet,  as  it  may  not  unfrequently 
come  under  the  surgeon's  notice  in  the 
course  of  operations,  and  appears  also 
occasionally  to  be  productive  of  local 
symptoms,  or  to  require  exploration  by 
surgical  means  for  its  detection,  it  may 
not  be  wholly  out  of  place  to  take  some 
notice  of  it.     This  curious  parasite  was 
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first  noticed  by  Mr.  Hilton  in  1832  ;  and 
about  the  same  time  other  eases  were 
observed  by  Mr.  Wormald  and  Mr.  Paget. 
Portions  of  the  affected  muscles  having 
been  sent  to  Prof.  Owen,  the  principal 
characters  of  the  entozoon  were  made 
known  by  him.  Numerous  cases  have 
since  been  published  both  in  this  country 
and  abroad,  and  the  subject  has  attracted 
the  attention  of  many  observers.  Kiich- 
enmeister  supposed  that  it  might  be  the 
young  state  of  lYichoceplialus  dispur,  and 
we  were  ourselves  at  one  time  disposed 
to  adopt  this  view  ;  but  later  researches 
have  fully  shown  that  the  two  are  per- 
fectly distinct. 

The  entozoon  may  be  regarded  as  pecu- 
liar to  the  voluntary  muscular  system. 
The  muscles  affected  with  it  are  seen  on 
section,  or  even  without,  to  be  studded 
with  innumerable  minute  yellowish-white 
specks  of  an  elliptical  form,  the  long  di- 
ameter corresponding  with  the  direction 
of  the  fibres.  Eacli  of  these  specks  on 
examination  will  be  found  to  contain  a 
minute  vesicle,  in  which  is  a  coiled-up 
vermicide  about  one  millimetre  in  length 
when  stretched  out.  The  cysts  them- 
selves vary  somewhat  in  size,  and  are 
about  one-third  of  a  millimetre  long.  The 
cyst  appears  to  belong  to  the  worm  itself, 
and  not  to  be  the  product  of  any  exuda- 
tion in  the  surrounding  tissue.  Trichince, 
however,  may  exist  in  the  unencysted 
condition  in  the  flesh  of  auimals  without 
being  visible  to  the  naked  eye,  and  even 
the  cysts,  before  cretiiication  has  com- 
menced, may  easily  escape  detection 
without  the  aid  of  a  lens. 

It  has  been  pretty  satisfactorily  proved 
that  the  chief  source  of  the  introduction 
of  Trickince  into  the  human  system  is  the 
eating  of  trichinous  pork,  and  more  par- 
ticularly so  if  the  meat  is  raw  or  badly 
cooked.  Even  if  in  the  form  of  sausages 
or  hams — unless  these  have  been  long 
made  and  well  smoked — the -flesh  of  the 
pig  when  trichinized  appears  to  be  capa- 
ble of  communicating  the  germs.  The 
vermicules  are  exceedingly  tenacious  of 
life,  and  retain  their  vitality  even  in  de- 
composed meat,  and  after  long  immersion 
in  water,  or  even  in  glycerine  ;  and  the 
cysts  are  so  constituted  as  to  be  unaffected 
by  moderately  strong  acids. 

One  of  the  most  remarkable  features  of 
Trichina?,  is  the  rapidity  of  their  develop- 
ment. A  very  few  days  after  the  inges- 
tion of  trichinized  meat  the  vermicules 
exhibit  sexual  distinction  and  maturity, 
rapidly  produce  their  ova,  from  which 
while  still  within  the  parent  the  embryos 
are  liberated,  and  commence  active  mi- 
gration on  their  own  account.  This  they 
effect  by  perforating  the  walls  of  the  in- 
testine and  making  their  way  to  the  vol- 
untary muscles,  where  they  become  en- 


cysted, and  thus  complete  the  cycle  of 
tbeir  existence.  The  whole  process  is 
apparently  concluded  within  a  single 
month,  or  even  less.  The  genesis  and  mi- 
grations of  Trichince  are  therefore  aston- 
ishingly rapid,  and  it  is  no  wonder  that 
the  sudden  invasion  of  such  a  host  of  foes 
should  occasionally  give  rise  to  grave  dis- 
turbance in  the  system. 

The  invasion  is  often  attended  with  a 
singular  febrile  affection  presenting  most 
of  the  characters  of  acute  rheumatic  fever, 
from  which  it  is  mainly  distinguished  by 
the  absence  of  any  articular  affection. 
Local  swellings  of  the  muscles,  especially 
of  the  calves  of  the  legs,  have  been  ob- 
served ;  and  in  doubtful  cases  an  explo- 
ratory puncture  and  the  abstraction  of  a 
minute  portion  of  the  muscles  have  been 
employed  to  settle  the  diagnosis. 

[Trichina  is  common  enough  in  the 
United  States,  infesting  the  hog,  and  in- 
deed was  first  noticed  in  this  animal  in 
this  country  (Proc.  Acad.  Nat.  Sciences, 
Philadelphia,  1846, 108).  Thorough  cook- 
ing destroys  Trichina  in  pork,  as  it  will 
all  other  parasites.  It  would  appear  that 
common  sources  of  infection  of  the  hog 
by  Trichina  are  human  excrement  and 
rats ;  both  of  which  the  hog  will  eat 
with  avidity.] 

(2.)  Filaria  medinensis. —  The  well- 
known  Dracunculus,  or  guinea-worm,  is 
perhaps  the  most  important,  in  a  surgical 
point  of  view  at  any  rate,  of  all  the  human 
entozoa.  Although  the  greater  part  of 
the  world  is,  happily,  exempt,  except  oc- 
casionally, from  its  attack,  in  those  re- 
gions in  which  it  is  endemic  the  guinea- 
worm  may  justly  be  regarded  as  one  of 
the  most  pernicious  pests  to  which  man- 
kind is  exposed.  Fortunately  it  appears, 
strictly  speaking,  to  be  indigenous  in  only 
a  comparatively  limited  portion  of  the 
north  tropical  and  subtropical  zones  ;  its 
geographical  centre  of  diffusion  being  the 
continent  of  Africa  south  of  the  Great 
Desert,  and  north,  as  it  would  seem,  of 
the  equator.  From  this  centre,  however, 
it  spreads  more  or  less  extensively  into 
the  contiguous  parts  of  Africa,  and  to  the 
opposite  portion  of  Asia,  extending  as  far 
north  as  the  borders  of  the  Caspian  and 
into  Central  Asia,  though  how  far  to  the 
east  is  uncertain.  It  is  common  in  many 
parts  of  the  Indian  Peninsula,  but  more 
especially  towards  the  west.  The  abun- 
dance of  its  occurrence  in  countries  be- 
yond the  continent  of  Africa  would  seem, 
in  fact,  to  bear  some  proportion  to  the 
amount  of  their  direct  communication 
with  the  Negro  races.  For  the  same 
reason  it  has  become  established  in  some 
of  the  West-India  Islands,  and  especially, 
it  is  said,  in  the  island  of  Curacoa;  and 
also  on  the  continent  in  Demerara,  and 
other  parts  of  the  mainland  of  tropical 
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America.  But  although  a  certain  geo- 
graphical range  may  thus  he  assigned  to 
Filaria  medinensis,  it  is  nevertheless  met 
with  occasionally  in  all  parts  of  the  globe, 
and  in  individuals  of  every  race  ;  the  only 
condition  apparently  necessary  being  that 
they  should  have  visited  some  of  the  parts 
comprised  in  its  endemic  range  within  a 
certain  period.  It  is  consequently  not 
unfrequently  brought  under  the  notice  of 
the  surgeon  in  tnis  country  and  else- 
where ;  and  as  the  effects  produced  by  it 
are  sometimes  very  grave,  the  subject  of 
the  guinea  worm  is  one  of  some  import- 
ance to  him. 

Not  to  enter  at  too  great  length  into 
the  natural  history  of  the  worm,  it  may 
suffice  to  remark  that  from  what  is  known 
of  it  there  is  every  reason  to  conclude 
that  the  parasitic  condition  represents 
but  one  phase  of  an  existence,  some  por- 
tion of  which  must  be  passed  external  to 
the  human  or  any  animal  body.  This 
circumstance  leads  to  the  consideration 
of  the  relations  of  the  guinea-worm  to 
other  allied  forms.  Here  we  are  at  once 
struck  with  the  close  resemblance  in 
many  respects  between  its  habits  and 
those  of  several  species  of  Gordiacea,  or 
hair-worms,  which  at  one  period  of  their 
existence  are  found  in  the  interior  of  in- 
sects or  other  animals,  or  even  of  grain. 
Several  species  of  Gordius,  Merrnis,  etc., 
are  known,  whose  ova  are  deposited  in 
water  or  moist  earth;  the*  embryos  pro- 
duced from  which  make  their  way  into 
the  bodies  of  aquatic  or  other  insects,  or 
of  water-fowl,  and  there  become  developed 
into  worms,  often  of  considerable  length. 
In  the  case  also  of  the  Anguillula  of 
wheat,  the  larva,  according  to  Davaiue,1 
is  known  to  exist  for  several  months  in 
water,  aud  also  to  be  able  to  endure  com- 
plete desiccation  for  even  several  years 
without  perishing.  From  these,  therefore 
— and  many  more  similar  cases  might  be 
cited — we  see  that  there  is  nothing  un- 
usual in  the  conditions  we  have  presumed 
to  obtain  in  that  of  the  guinea-worm. 

One  important  conclusion,  in  a  practi- 
cal point  of  view,  to  be  drawn  from  this 
observation,  is,  that  the  guinea-worm 
cannot  propagate  itself  directly  in  the 
tissues  of  its  "host. "  It' is  absolutely  ne- 
cessary for  its  multiplication  that  it  shoidd 
pa&s  through  some  stage  of  existence  external 
to  the  body.  And  as  this  stage  of  exist- 
ence may  be  supposed  to  demand  condi- 
tions met  with  only  in  certain  regions,  but 
with  which  wc  are  not  at  present  fully 
acquainted,  an  apparent  reason  is  thence 
afforded  for  its  limited  geographical 
ramie. 

Some  have  supposed  that  there  may  be 

1  Recherches  sur  l'Argnilluledu  B16  nielle, 
in  M6ui.  de  la  Soc.  Biol.,  1856. 


more  than  one  species  of  guinea-worm, 
and  Dr.  M'Clelland1  even  thinks  there 
may  be  many  kinds  in  India  alone.  But 
at  present,  in  our  opinion,  none  of  the 
reasons  adduced  in  support  of  this  notion 
are  sufficient  to  sustain  it. 

In  its  parasitic  stage  the  guinea-worm, 
when  it  has  arrived  at  maturity — that  is 
to  say,  wdien  it  contains  active  embryos 
of  the  full  size — varies  in  length  from 
about  two  feet,  or  less,  to  six  feet,  or  even 
more,  if  we  are  to  believe  some  accounts. 
It  appears  to  be  usually  shorter,  or  to 
arrive  sooner  at  maturity,  perhaps,  in 
Bombay  than  is  observed  in  this  country 
in  the  case  of  worms  contracted  on  the 
coast  of  Africa.  In  the  lormer  locality 
the  length  appears  to  be  about  three  feet ; 
whilst  from  the  latter,  so  far  as  our  own 
observation  extends,  it  is  seldom  less  than 
six.  It  is  cylindrical  in  form,  and  nearly 
white  when  quite  fresb.  The  surface  is 
smooth,  although  under  a  magnifying- 
glass  it  is  seen  to  be  marked  with  fine 
irregular  circular  rugse.  It  is  very  tough 
and  elastic,  to  which  property,  perhaps, 
more  than  to  any  muscular  contraction, 
is  due  the  retraction  of  the  worm  when 
suddenly  broken  off.  In  structure  it  may 
briefly  be  described  as  an  elongated  tube, 
open  at  one  end  only,  and  whose  walls 
are  constituted  by  an  external  integu- 
ment, strengthened  by  four  longitudinal 
muscular  bands ;  whilst  the  interior  is 
lined  by  the  enormously  dilated  uterus, 
whose  wall  is  scarcely  distinguishable 
from  the  common  parietes ;  between  the 
two,  however,  runs  a  slender  and  incon- 
spicuous intestinal  tube.  The  mouth  is  a 
simple  minute  circular  pore  ;  and  there  is 
no  anus.  The  internal  cavity  conse- 
quently represents  the  interior  of  what, 
were  the  animal  sexual,  would  be  the 
uterus.  As  it  is,  it  is  more  properly  com- 
parable with  the  "  redia"  of  a  trematode, 
seeing  that  it  produces,  by  a  sort  of  gem- 
mation, as  it  would  seem,  innumerable 
embryos,  which  are  usually  found  in  an 
active  state  in  the  midst  of  a  grumous  or 
pultaceous  substance,  and  in  all  stages  of 
development.  The  full-sized  young  are 
about  the  forty-second  part  of  an  inch  in 
length,  fusiform  in  shape,  and  tapering 
off  rather  suddenly  into  a  slender  elon- 
gated caudal  portion.  Internally  they 
present  traces  of  an  intestine,  which  ter- 
minates, according  to  some,  in  an  anus 
at  about  the  junction  of  the  middle  and 
hinder  thirds.  Vestiges  of  other  organs 
may  also  be  discerned,  to  which  it  is 
needless  here  to  refer.  These  minute 
creatures,  when  first  extracted  from  the 
maternal  body,  are  very  active  and  viva- 
cious when  placed  in  warm  water  ;  they 

1  Calcutta  Journal  of  Nat.  History,  vol.  i., 
1841. 
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are  also  extremely  tenacious  of  life,  being  | 
capable,  as  shown  by  experiment,  not 
only  of  living  for  many  days  in  damp 
earth,  but  of  enduring  complete  desicca- 
tion for  a  considerable  time.  The  mouth 
of  the  young  nlarise  is  merely  a  simple 
pore,  and  they  have  apparently  no  organs 
fitted  for  boring  into  animal  tissues.  The 
great  similarity  between  these  young 
guinea-worms  and  certain  microscopic 
hlaridse,  and  especially  one  species  among 
them,  named  by  Dr.  H.  Carter  Urolabes 
palustris,1  has  induced  that  excellent  ob- 
server to  consider  it  highly  probable  that 
they  are  identical.  The  species  in  ques- 
tion abounds  in  the  mud  of  tanks  and 
ponds  about  Bombay  ;  and  Dr.  Carter 
relates  many  circumstances  in  support  of 
his  belief,  that  it  is  by  the  entrance 
through  the  integument  of  these  minute 
Filaridre  that  the  guinea-worm  effects  its 
lodgment  in  the  body.  He  further  thinks 
that  the  young  Filarice  enter  through  a 
sudoriferous  duct,  or  a  hair-follicle.  Ob- 
servation, however,  has  yet  to  show  the 
true  relation  between  these  unarmed 
aquatic  Filaridse  and  the  entozoon.  In 
our  view  of  the  case  probability  would 
seem  to  be  in  favor  of  the  notion  that  the 
Filaridaj  in  question  do  -not  themselves 
represent  the  future  parasite  ;  but  that 
the  active  embryos  of  the  latter,  finding 
their  way  into  the  water  or  mud,  develop 
sexual  organs  and  produce  ova,  the  em- 
bryos proceeding  from  which  may  or  may 
not  have  a  filariform  aspect,  and  may  or 
may  not  be  furnished  with  some  boring 
apparatus,  but  which,  as  in  the  case  of 
Mermis  and  Gordius,  enter  the  human 
body  and  become  the  guinea-worm,  which 
would  thus  correspond  to  a  "  nurse"  or 
"  redia,"  as  before  remarked,  and  as  was 
suggested  by  ourselves  in  1845. z  The 
male  guinea-worm  is  at  present  quite  un- 
known, and  it  will  probably  be  found 
under  a  distinct  guise  from  that  of  the 
female.  It  may  be,  and  probably  is,  in- 
finitely more  minute  than  its  mate,  upon 
which  it  may  even  be  parasitic,  as  in  the 
remarkable  case  of  the  gordiaceous  ento- 
zoon of  the  humble-bee,  Sphcerularia 
bombi,  described  by  Sir  J.  Lubbock.3 

The  above  brief  account  of  the  natural 
liistory  of  the  guinea-worm  will  serve  to 
give  an  idea  of  the  direction  in  which 
prophylactic  measures  are  likely  to  be 
successful.  Whether  Dr.  Carter's  suppo- 
sition be  exactly  correct  or  not,  it  is 
abundantly  proved  that  the  infection  of 
guinea-worm  is  conveyed  directly  from 
without,  through  the  integuments  in  the 

1  Annals  and  Mag<  Nat.  Hist.,  1859,  vol. 
iv.,  p.  32. 

2  Microscopical  Transact.,  vol.  ii.,  p.  80. 

3  Linn.  Transact.,  vol.  xxiv.,  p.  101,  pi. 
21,  22. 


neighborhood  of  the  parts  in  which  it  is 
found  lodged.  The  notion  entertained 
by  some  that  it  may  be  introduced  through 
drinking-water  seems  to  us  to  be  devoid 
of  all  evidence  or  probability  of  its  sup- 
port. 

[Notwithstanding  this  opinion  of  the 
author,  it  is  the  more  common  one  in  the 
countries  in  which  the  guinea-worm  pre- 
vails, that  it  is  introduced  into  the  hu- 
man body  with  the  drinking-water.  This 
view  has  recently  been  almost  completely 
confirmed  through  the  observations  and 
experiments  of  Fedschenko,  in  Turk- 
estan, made  at  the  suggestion  of  Leuck- 
art  (Die  Menschlichen  Parasiten,  1876, 
ii.,  704).  According  to  Fedschenko,  when 
the  eggs  of  the  guinea-worm  are  hatched, 
the  embryos  penetrate  into  the  little 
crustacean,  Cyclops,  where  they  undergo 
further  development  and  remain  for  some 
time.  A  single  Cyclops  accommodates 
from  one  to  a  dozen  of  the  worms,  and 
Fedschenko  kept  individuals  alive  in  this 
condition  for  upwards  of  a  month.  It  is 
highly  probable  that  the  infested  Cyclops, 
when  swallowed  in  the  drinking-water, 
transfers  the  young  worms  for  further  de- 
velopment to  the  bod}r  of  their  new  host. 
As  the  Cyclops  is  a  common  animal  as- 
sociated with  multitudes  of  its  kind  in  all 
stagnant  waters,  the  discovery  of  Fed- 
schenko gives  an  important  hint  to  avoid 
these  for  drinking  purposes,  at  least  un- 
less filtered.] 

Symptoms  and  effects  of  guinea-worm. — 
The  entrance  of  the  worm  into  the  body, 
however  effected,  is  unattended  with  any 
observable  symptom ;  and  even  when 
fairly  lodged  and  growing  rapidly  in  the 
tissues,  the  person  affected  is  wholly  un- 
conscious of  its  existence  until  the  period 
when  it  is  ready  to  make  its  exit,  or  rather 
to  discharge  the  cargo  of  embryos  with 
which  it  is  crammed. 

The  life  of  the  worm  as  a  parasite  may 
consequently  be  divided  into  two  periods, 
in  one  of  which  it  is  latent,  and  in  the 
other  manifests  its  presence  by  external 
signs. 

The  latent  period  would  seem  to  vary 
considerably  in  duration,  if  we  can  rely 
upon  all  the  reported  cases ;  but  in  our 
own  experience,  which  has  been  consid- 
siderable,  of  cases  as  they  occur  in  the 
country,  the  period  is  from  ten  to  eigh- 
teen months,  seldom  less  or  more,  and 
usually  about  twelve.  During  this  pe- 
riod the  worm  l-esides  in  the  cellular  tis- 
sue, and  probably  in  most  cases  at  some 
depth  from  the  surface  ;  but  this  of  course 
will  vary  according  to  the  part  invaded. 
In  one  case  in  which  a  guinea-worm  fully 
six  feet  long  was  accidentally  discovered 
lodged  in  the  deep  cellular  tissue  of  the 
leg  around  the  tendo  Achillis,  and  which 
occurred  under  our  own  observation,  no 
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morbid  symptom  whatever  was  exhibited 
during  life,  nor  after  death  was  there  the 
slightest  appearance  of  irritation  in  the 
surrounding  tissue. 

When  arrived  at  maturity,  the  worm 
makes  its  presence  and  the  place  of  its  in- 
tended appearance  known  by  various 
symptoms,  such  as  itching  and  slight 
swelling,  usually  circumscribed,  but  some- 
times diffuse,  and  which  gradually  as- 
sumes the  aspect  of  an  inflamed  pustule 
or  boil.  These  symptoms  are,  in  some 
cases,  attended  with  considerable  consti- 
tutional disturbance,  and  with  severe 
lancinating  deep-seated  pains  ;  but  this  is 
by  no  means  always  the  case.  When  left 
to  itself,  the  worm  invariably  presents 
itself  head  first.  On  this  account,  unless 
an  opportunity  (which  rarely  occurs)  be 
afforded  of  seeing  the  case  before  the 
pustule  is  opened,  the  head  is  usually  de- 
stroyed. The  after  progress  of  the  case 
depends  very  much  upon,  1st,  the  general 
state  of  health  or  habit  of  the  individual ; 
and  2dly,  on  the  mode  in  which  the  ex- 
traction is  conducted.  The  latter  pro- 
ceeding is  usually  effected  by  winding  the 
protruded  portion  of  the  worm  round  a 
piece  of  wool,  quill,  or  bougie,  clay  by 
day,  so  long  each  time  as  it  yields  to  gen- 
tle traction.  The  animal  is  tolerably 
tough  and  highly  elastic,  as  before  said, 
and  will  consequently  bear  a  considerable 
amount  of  stretching  without  risk ;  but, 
for  the  same  reason,  should  the  force  em- 
ployed be  too  great,  the  worm  when  broken 
is  immediately  withdrawn  to  a  great 
depth.  This  event  is  usually  followed  by 
considerable  deep-seated  inflammation 
and  suppuration,  which  is  liable  to  be 
succeeded  by  extensive  sinuses  and  slough- 
ing of  the  cellular  tissue,  sometimes  re- 
quiring long  and  deep  incisions.  In  these 
cases  there  is  reason  to  believe  that  the 
remainder  of  the  worm  has  perished,  and 
that  the  wide-spreading  irritation  is  due 
to  its  presence  as  a  dead  and  decomposing 
•  foreign  body.  In  other  cases,  however, 
when  the  worm  retracts  in  the  same  way, 
but  in  which  it  does  not  so  perish,  the 
original  orifice  may  close  up  with  little  or 
no  signs  of  irritation  of  the  deeper  tissues, 
and  after  a  time  the  entozoon  will  show 
itself  at  another  distant  part  of  the  sur- 
face in  the  same  way  as  at  first.  In  India 
it  would  seem  that  the  more  experienced 
native  practitioners  are  skilful. in  cutting 
down  upon  the  worm  when  near  the  sur- 
face, and  are  thus  enabled  to  seize  it  by 
the  middle,  and  to  effect  its  extraction 
very  speedily.  It  sometimes  happens  also 
that  the  entire  worm  may  be  coiled  up 
close  to  the  point  of  exit,  and  may  thus 
be  removed  en  bhc ;  but  it  is  far  more 
usual  to  find  that  the  extraction  is  a  long 
and  tedious  proceeding,  demanding  great 
care  on  the  part  of  the  surgeon,  and  con- 


siderable patience  and  fortitude  on  that 
of  the  patient. 

(3.)  Filaria  lentis. — Cases  are  recited  of 
the  occurrence  of  minute  filariform  worms 
in  the  orbit  and  within  the  eyeball  itself. 
Some  of  these,  and  especially  those  in  the 
former  situation,  may  not  improbably  be 
instances  of  immature  guinea -worm; 
whilst  those  met  with  in  the  interior  of 
the  globe  would  seem  to  belong  to  a  dif- 
ferent species  altogether.  Very  few  cases, 
however,  of  this  kind  are  recorded.  In 
three  of  these  the  minute  Filaria  was  seat- 
ed in  the  crystalline  lens,  or  rather  perhaps 
between  the  lens  and  its  capsule  ;  and  in 
one  its  habitation  was  the  anterior  cham- 
ber. To  this  minute  worm,  about  whose 
structure  and  natural  history  we  have  no 
further  information,  the  name  of  Filaria 
lentis,  or  oculi,  has  been  applied.  It  may 
perhaps  turn  out  to  belong  to  the  genus 
Trichina. 

[Filarialoa. — A  thread-worm,  apparent- 
ly distinct  from  the  guinea-worm,  has 
been  reported  as  infesting  the  inhabitants 
of  Gaboon,  Congo,  and  Angola,  West 
Africa.  It  is  about  an  inch  in  length, 
and  has  been  commonl}*  observed  under 
the  conjunctiva.  Dr.  R.  H.  Nassau, 
missionary  at  Gaboon  station,  says  it  is 
common  in  the  vicinity,  and  also  occurs 
beneath  the  skin  of  the  hands.  It  has 
been  introduced  into  Amei'ica,  and  has 
been  observed  in  negroes  in  Brazil,  San 
Domingo,  and  other  places.  Those  in- 
fested are  said  to  remove  the  parasites  by 
means  of  a  thorn. 

Filaria  sanguinis. — In  1872,  Dr.  T.  E. 
Lewis,1  in  a  report  to  the  Government  of 
India,  announced  the  occurrence  of  innu- 
merable minute  worms  in  the  blood  of 
persons  laboring  under  certain  diseases. 
These  worms,  described  under  the  name 
Filaria  sanguinis  hominis,  are  about  one- 
seventy-fifth  of  an  inch  in  length.  Subse- 
quently many  cases  of  a  like  character 
have  been  reported  by  Lewis,  Manson, 
Silva  Lima,  and  others,  of  persons  infested 
in  India,  China,  Brazil,  and  other  tropical 
countries.  From  the  evidence  of  these 
observers,  it  would  appear  that  the  blood 
parasites  produce  many  grave  affections, 
as  "chyluria,  endemic  hematuria,  varix, 
elephantiasis,  lymph-scrotum,  and  lym- 
phoid affections  generally, a  growth  called 
helminthesa  elastica,  a  cutaneous  disor- 
der called  craw-craw,  and  also  leprosy. " 
The  same  worm  has  been  detected  in 
mosquitoes  which  have  sucked  the  blood 
of  infested  persons ;  and  in  the  mosqui- 
toes the  worms  have  been  observed  to 
undergo  further  development.  From  this 
it  is  inferred  that  the  mosquitoes  transfer 
the  worms  to  water,  from  which  persons 

['  The  Pathological  Significance  of  Nema- 
toid  Hrematozoa.     Calcutta,  1874.] 
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drinking  it  become  infected.  Cobbold 
considers  the  blood-parasite  as  the  young 
of  a  species  described  by  him  under  the 
name  of  Filaria.  Bancrofti,  a  hair-like 
worm,  several  inches  in  length,  obtained 
from  the  blood  of  a  person  affected  with 
chyhiria,  in  Australia.  Dr.  Bancroft, 
who  furnished  the  specimen,  has  since  re- 
ported other  cases  in  which  the  parasite 
was  obtained  from  lymphatic  abscess  and 
hydrocele.  He  also  states  that  he  has  on 
record  twenty  cases  of  the  parasitic  affec- 
tion; and  adds  that  he  believes  it  will  be  the 
solution  of  chyluria,  one  form  of  hema- 
turia, one  form  of  spontaneous  lymphatic 
abscess,  a  peculiar  soft  varix  of  the  groin, 
a  hydrocele  containing  chylous  fluid,  to- 
gether with  some  forms  of  varicocele  and 
orchitis.1] 

(4.)  Oxyuris  vermicidaris. — The  com- 
mon thread-worm,  though  properly  an 
inhabitant  of  the  lower  bowel  only,  may 
occasionally  come  under  the  cognizance 
of  the  surgeon  when  it  has  found  its  way 
into  the  female  vagina,  or  wandered  into 
loose  mucous  folds  external  to  the  anus, 
where,  as  in  a  case  mentioned  by  Cruveil- 
hier,  and  cited,  by  M.  Davaine,2  it  may 
give  rise  to  considerable  annoyance.  An- 
other circumstance  also  connected  with 
the,  presence  of  thread-worms  is  the 
sympathetic  irritation  sometimes  said  to 
be  produced  by  them  upon  the  sexual  or- 
gans, leading,  according  to  Lallemand,3 
to  frequent  seminal  emissions  and  other 
evil  consequences. 

[Of  Oxyuris  vermicularis,  Cobbold  (p. 
230)  remarks:  Infection  ordinarily  takes 
place  by  the  accidental  conveyance  of  the 
eggs  that  are  lodged  in  the  neighborhood 
of  the  victim's  anus  to  the  mouth.  The 
transfer  may  be  made  involuntarily 
through  scratching  the  parts  during  sleep. 
According  to  the  investigations  of  Zen- 
ker and  Heller,  the  eggs  are  hatched  in 
the  stomach,  and  the  ""embryos  undergo 
transformation  in  the  small  intestine,  and 
are  finally  transferred  to  the  csecum.j  - 

(5.)  Doubtful  and  false  nematoid  entozoa. — 
Among  these  may  be  enumerated. 

a.  Strongylus  gigas. 

b.  Spiroptera  hominis. 

c.  Dactylitis  aculeatus. 

(a)  Strongylus  gigas. — In  the  kidney  and 
urinary  passages  of  several  animals,  both 
carnivorous  and  herbivorous,  but  more 
especially  the  former,  such  as  the  dog, 
wolf,  jackal,  polecat,  ox,  horse,  and  otter, 
and  more  rarely  in  the  abdominal  cavity, 
a  large-sized  nematoid  worm,  distin- 
guished by  certain  characters  from  Asca- 
ris  and  Oxyuris,  has  been  often  observed. 

P  Cobbold,  Parasites.    London,  1879,  184.] 

2  Op.  cit.,  p.  211. 

3  Des  Per  tea  seminal es  involontaires,  t.  iii. 


[It  is  very  common  in  the  kidneys  of  the 
mink.]  In  dogs  it  is  known  to  produce 
various  symptoms  of  urinary  disorder. 
Several  cases  of  a  nematoid  worm  in  the 
same  situations  in  man  are  recorded  by 
authors  ;  but  these  accounts  are  all  either 
of  such  remote  date,  or  so  imperfect, 
that  it  is  impossible  from  them  to  con- 
clude whether  the  worm  in  question  be 
really  identical  with  that  of  the  animals 
above  mentioned,  or  another  species  of  the 
same  genus,  or  whether,  as  is  not  impro- 
bable, in  all  the  human  cases,  some  con- 
fusion has  not  arisen  with  the  common 
round  worm,  Ascaris  lumbricoides. 

(b)  Spiroptera  hominis. — The  only  case 
of  the  occurrence  of  this  supposed  ento- 
zoon  is  that  related  by  Sir  W.  Lawrence,1 
of  a  woman  in  St.  Sepulchre's  Workhouse, 
who  was  said  to  pass  worms  from  the 
urethra  ;  and  the}r  were  occasionally  even 
drawn  off  through  the  catheter,  so  that  no 
doubt  as  to  any  deception  was  at  the  time 
entertained. 

Recent  examination,  however,  by  Dr. 
Schneider2  of  the  specimens  which  had 
been  forwarded  to  Rudolphi,  and  are  still 
preserved  in  his  collection  at  Berlin,  has 
shown  that  the  grossest  deception  must 
have  been  practised  by  the  patient.  The 
objects  were  contained  in  three  bottles. 
In  the  first  they  turned  out  to  be  the  speci- 
mens of  common  Filaria  (Agarnonema) 
2>iscium;  in  the  second,  which  contained 
what  Rudolphi  terms  "  concrementa  lym- 
phatica, "  they  were  apparently  fine  shreds 
of  some  intestine  ;  and  in  the  third  bottle 
were  the  ova  of  some  fish.  It  was  the 
latter  that  were  said  to  have  been  brought 
away  through  the  catheter.  Spiroptera 
hominis,  therefore,  should  be  removed 
from  the  list  of  entozoa. 

(c)  Dactylius  aculeatus.— The  vermiform 
creature  described  under  this  name  by 
Mr.  Curling,3  as  having  been  passed  in 
the  urine  of  a  female  child  of  five  years 
Old,  from  the  figure  and  description  ob- 
viously belongs  to  the  chsetopodous  worms, 
and  has  no  claim  whatever  to  be  ranked 
among  the  entozoic  nematoids. 

III.  Arachnida. — The  only  forms  be- 
longing to  the  arachnida  that  can  pro- 
perly be  regarded  as  human  parasites, 
although  many  others  may  occasionally 
attack  the  human  subject,  are  : — 

1.  Acarus  (Demodex)  folliculorum. 

2.  Sarcoptes  (Acarus)  scabiei. 

Both  of  these,  however,  have  been  already 
considered  under  cutaneous  diseases  or* 
eruptions,  and  will  therefore  be  passed 
over  in  this  place. 

1  Med.-Chir.  Transact.,  vol.  ii.,  p.  385. 

2  Miiller's  Archiv,  18G2,  p.  275. 

8  Med.-Chir.  Trans.,  vol.  xxii.,pp.  274  and 
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IV.  Insecta. — The  same,  with  one  ex- 
ception, ma}r  be  said  of  the  parasitic  in- 
sects, of  which  we  will  content  ourselves 
with  giving  a  list  only. 

1.  Pediculis  capitis. 

2.  "        vestimenti. 

3.  Phthirius  pubis. 

4.  Pulex  irritaus. 

5.  "      penetrans. 

We  shall  concern  ourselves  here  only  with 
the  last. 

Pulex  penetrans,  the  Sand-flea  (chigoe, 
chigger,  or  jigger),  is  considerably  smaller 
than  the  common  flea,  and  has  a  proboscis 
as  long  as  the  body.  The  male,  and  also 
the  female  until  impregnated,  lives  solely 
in  sand,  and  does  not  attack  man ;  but 
the  impregnated  female  is  one  of  the 
worst  pests  in  the  West  Indies,  and  in 
many  parts  of  South  America.  Humboldt 
states  that  it  only  attacks  Europeans,  and 
not  the  aborigines  ;  but  there  is  no  doubt 
it  is  as  much  attracted  by  the  Negro  as 
by  the  white  man.  The  impregnated  fe- 
male introduces  itself  between  the  nails 
or  between  the  toes  and  other  parts  of 
the  naked  foot,  and  soon  enlarges  into  a 
white  globular  vesicle  about  the  size  of  a 
pea,  by  the  rapid  growth  of  the  ova  or 
rather  larvae,  which  are  formed  and  con- 
tained in  a  membranous  bag  beneath  the 
abdomen.  The  presence  of  this  rapidly 
growing  intruder  causes  considerable  irri- 
tation and  annoyance,  and  if  the  distend- 
ed orifice  be  incautiously  ruptured,  the 
escape  of  the  numerous  progeny  into  the 
surrounding  tissues  is  often  followed  by 
suppuration  and  tedious  ulceration.  The 
treatment,  which  requires  some  skill  and 
sharp  eyesight,  consists  in  dilating  the 
orifice  through  which  the  insect  has  en- 
tered, with  a  needle,  and  carefully  extract- 
ing it  whole. 


B.  Vegetable  Parasites. 

A  considerable  number  of  vegetable 
parasitic  growths  have  been  enumerated 
as  infesting  man  as  well  as  many  other 
animals,  and  affecting  both  the  external 
surface  of  the  body  and  some  of  the  in- 
ternal mucous  passages  which  are  ex- 
posed to  the  air.  These  growths  belong, 
for  the  most  part,  to  the  hyphomj^cetous 
fungi,  and,  with  perhaps  one  or  two  ex- 
ceptions, amongst  which  the  fungus  pecu- 
liar to  favus  should,  in  our  opinion,  un- 
doubtedly be  included,  they  are  in  all 
probability,  merely  different  forms  of  the 
common  mould  {penicillhim  glaucum),  or 
of  other  minute  fungi  of  a  common  kind. 
At  any  rate,  as  they  all,  or  nearly  all,  are 
closely  connected  with  certain  cutaneous 
affections  which  have  been  treated  of  else- 
where, it  will  be  needless  here  to  say  any- 
thing concerning  them.     It  is  far  other- 


wise, however,  with  a  particular  form  of 
fungus,  which  appears  to  constitute  the 
essence  of  a  very  serious  surgical  disease 
in  the  East. 

In  the  Transactions  of  the  Medical  and 
Physical  Society  of  Bombay,  No.  VI.,  for 
1861,  p.  104,  will  be  found  an  elaborate 
paper  by  Dr.  H.  Vandyke  Carter,  concern- 
ing a  "New  and  striking  form  of  Fungus- 
Disease  principally  affecting  the  foot, 
and  prevailing  epidemically  in  many  parts 
of  India." 

Though  the  nature  of  this  extraordi- 
nary affection  is  for  the  first  time  explained 
in  this  valuable  paper,  the  affection  itself 
appears  to  have  long  been  noticed  by  In- 
dian surgeons  as  one  of  a  peculiar  kind. 
It  was  distinguished  in  the  medical  re- 
ports under  the  name  of  "ulcus  grave," 
"  morbus  tuberculosus  pedis,"  "Madura- 
foot,"  "peculiar  tubercular  disease,"  etc. 
The  disease  appears  to  be  of  not  unfrequent 
occurrence  in  the  Bombay  and  Madras 
presidencies,  and  since  its  nature  has 
been  made  known  cases  of  it  have  been  met 
with  also  in  Bengal.  It  appears,  there- 
fore, to  pervade  most  of  the  hotter  parts 
of  the  Indian  Peninsula.  It  attacks  men 
far  oftener  than  women,  and  is  almost  ex- 
clusively confined  to  the  feet. 

Dr.  Carter  distinguishes  at  least  two 
varieties  of  the  affection  ;  and  the  account 
he  gives  of  a  case1  will  serve  very  well  to 
afford  an  idea  of  the  appearances  pro- 
duced by  it.  The  subject  was  a  Hindoo 
farmer,  aged  about  thirty-five  years,  re- 
siding near  Poona,  in  the  Deccan.  When 
admitted  into  hospital  on  September  21, 
1859,  his  right  foot  was  much  enlarged, 
particularly  about  the  ankle  ;  the  general 
form  of  the  swelling  was  oval,  somewhat 
resembling  that  of  extensive  scrofulous 
caries  of  the  part  ;  the  skin  was  throwu 
into  coarse  corrugated  wrinkles.  On  either 
side  of  the  ankle-joint  and  on  the  dorsum 
of  the  foot,  near  the  toes,  and  also  in  the 
sole,  were  numerous  small  soft  swellings 
or  tubercles  as  large  as  a  pea  or  marble, 
having  puckered  apertures  or  fistulous 
openings  ;  and  at  these  points  the  skin 
appeared  lighter  in  color  than  elsewhere. 
The  tubercles  were  in  all  stages,  from  a 
slight  elevation  of  the  surface  to  an  acu- 
minated point,  and  there  a  puckered  fistu- 
lous orifice  appeared.  A  probe  intro- 
duced into  one  of  these  openings  en- 
tered a  long  but  not  tortuous  sinus,  many 
of  which  led  to  bare  bone.  A  discolored 
glairy  sero-purulent  fluid  exuded  on  pres- 
sure, frequently  mixed  with  a  few  black 
gritty  particles.  The  toes  were  distorted 
and  displaced  upwards,  and  the  muscles 
of  the  calf  were  atrophied.  The  disease 
was  of  twelve  years'  standing,  and  the 
history  given  was  this  :  when  wading  in  a 

1  Loc  cit.,  p.  111. 
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nullah,  or  water-course,  a  thorn  stuck  in 
the  sole  of  the  foot,  bleeding  followed, 
and  an  abscess  formed  the  size  of  a  wal- 
nut. The  swelling  began  to  spread,  with- 
out much  pain,  from  the  sole  of  the  foot 
and  toes  towards  the  ankle.  Amputation 
was  performed,  and  the  patient  made  a 
complete  recovery. 

On  section  of  the  parts  after  removal, 
the  disease  was  at  once  seen  to  be  charac- 
terized by  the  presence  of  numerous  black 
masses,  studded  throughout  both  hard 
and  soft  parts.  There  was  no  deposit  in 
the  cancelli  of  the  bones,  and  no  blending 
of  the  parts,  as  observed  in  cancer  ;  and 
the  black  masses  could  be  picked  out 
quite  clean  from  the  cavity  or  space  in 
which  they  were  contained,  and  which 
was  lined  with  a  membrane.  There  was 
no  appearance  of  caries,  the  osseous  tis- 
sue having  been  removed  apparently  only 
by  absorption.  Nor  was  there  any  alter- 
ation or  thickening  of  the  soft  parts,  such 
as  occurs  in  elephantiasis,  etc. 

In  the  second  variety,  although  the  ex- 
ternal appearances  are  not  unlike,  a  con- 
siderable difference  exists  in  the  absence 
of  the  black  masses.  The  bones  are  af- 
fected nevertheless  in  a  similar  way, 
and  a  fungus  is  also  to  be  found.  In  a 
case  recorded1  of  this  variety,  the  "dis- 
eased parts  consisted  of  collections  of 
what  looked  like  sloughing  tissue ;  gray 
or  blackish  masses,  almost  glairy  in  con- 
sistence and  accumulated  in  loculi,  from 
which  they  could  be  readily  drawn  out, 
whether  in  the  soft  parts  or  in  the  bones, 
which  were  excavated  to  receive  them. 
No  black  granules  were  seen,  and  only 
after  a  careful  examination  were  white 
granules  detected  in  the  interior  of  the 
loculi." 

The  discharge  from  the  sinuses  was  ex- 
amined, prior  to  the  amputation,  by  the 
microscope :  it  presented,  together  with 
blood-corpuscles  and  granule-cells,  numer- 
ous small  bodies  barely  visible  as  white 
dots  to  thea naked  eye  ;  but  when  magni- 
fied, appearing  rounded  and  tuberculated, 
of  a  yellowish  tint,  and  slightly  varying 
in  size.     These  were  the  fungi. 

In  some  cases,  where  the  disease  is  still 
more  advanced,  the  destruction  and  ob- 


1  Loc.  cit.,  p.  115. 


literation  of  parts  is  still  greater  ;  till  at 
last  scarcely  any  remains  of  the  original 
tissues  either  hard  or  soft  are  recognizable. 
The  general  characters  of  the  affection 
are  thus  summed  up  by  Dr.  Carter  : — 

1.  External  appearances. — Globular,  or 
flattened  form  of  swelling,  often  very  con- 
siderable ;  never  extending  above  the 
foot.  Skin  first  studded  with  blebs  or 
soft  tubercles  marked  with  numerous 
sinuous  apertures.  A  thin  discharge, 
often  scanty  and  watery,  and  generally 
containing  small  granules-  or  particles, 
either  barely  visible  or  distinct,  soft,  and 
like  poppy-seed&,  or  black  in  color. 

2.  Appearances  on  dissection.— General 
confusion  of  parts,  owing  to  absorption  of 
the  bones,  and  fibrous  thickening  of  the 
soft  parts.  Often  the  presence  of  gran- 
ules, separated  or  aggregated  into  mul- 
berry-like masses  of  a  yellow  or  brown 
color,  lodged  in  spherical  cavities  exca- 
vated in  the  bones  or  soft  parts,  or  in 
tunnels  or  channels  leading  from  the 
cavities  to  the  openings  on  the  surface, 
and  also  lined  with  a  membrane. 

Sometimes  there  is  a  deposit  of  a  fleshy 
substance,  containing  numerous  minute 
particles  (white  or  red),  and  occupying 
the  same  localities  as  the  above-mentioned 
granular  deposit.  Lastly,  in  the  same 
cavities  and  tunnels  may  be  found  black 
granules,  spheroidal  tuberculated  masses 
of  the  same  color,  and  radiated  in  struc- 
ture. 

Dr.  Carter  adduces  many  considerations 
to  show  that  this  curious  parasitic  fungus 
is  introduced  from  without,  and  draws  a 
close  comparison  between  the  mode  of  its 
invasion  and  reproduction  and  that  of 
the  guinea-worm,  which  is  highly  inter- 
esting, but  too  long  for  notice  here. 

Masses  of  the  truffle-like  fungoid  tubera 
having  been  furnished  to  Mr.  Berkeley, 
that  eminent  fungologist  has  procured 
from  them  the  mycelium  and  fructification, 
and  has  thus  determined  the  botanical 
characters  and  s}rstematic  position  of  the 
fungus,  to  which  he  has  given  the  name 
of  Ghionyphe  Carteri.1 

Amputation  of  the  affected  part  ap- 
pears to  be  always  successful  in  putting  a 
stop  to  the  extension  of  the  mischief. 

i  Intellectual  Observer,  pol.  ii.,  p.  248. 
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Under  this  head  is  included  the  con- 
sideration of  wounds  inflicted  by  animals, 
into  which  some  poisonous  or  irritating 
material  is  introduced.  In  this  country 
and  in  many  others  the  subject  is  one  of 
little  importance  ;  but  in  some,  more 
especially  in  the  warmer  regions  of  the 
globe,  it  demands  the  serious  attention  of 
the  surgeon.  But  from  the  great  general 
similarity,  except  as  regards  degree  of 
severity,  in  the  effects  produced  by  wajands 
of  this  kind,  and  as  their  treatment  is  to 
be  guided  by  obvious  and  simple  princi- 
ples, there  is  neither  room  nor  need  for 
any  extended  observations  on  the  medi- 
cal or  surgical  aspect  of  the  question. 
But  we  have  thought  that  some  space 
might  be  usefully  occupied  in  pointing  out 
the  different  classes  of  animals  amongst 
which  venomous  species  are  found,  and 
in  indicating  those  species  more  especi- 
ally whose  attacks  are  most  to  be  dreaded. 


A.  Invertebrata. 

Poisoned  wounds  inflicted  by  insects  and 
arachnida. — In  this  section  might  be  enu- 
merated a  considerable  number  of  species 
whose  b'tes  or  stings  are  attended  with  a 
greater  or  less  degree  of  irritation  and  in- 
flammation ;  but  from  the  trifling  nature 
of  the  injuries  inflicted  by  most  of  them, 
it  is  unnecessary  here  to  notice  any  but 
those  whose  attacks  are  attended  with 
what  may  be  termed  serious  effects. 

Considered  in  this  regard,  the  most  for- 
midable of  the  venomous  invertebrate  ani- 
mals belong  to  the  classes  arachnida  and 
myriapoda.  Under  the  former  are  in- 
cluded the  scorpion,  of  whose  venomous 
properties  there  is  no  doubt,  and  several 
spiders,  whose  evil  reputation  rests  per- 
haps upon  less  certain  grounds.  The  only 
myriapod  that  can  positively  be  said  to 
possess  any  venomous  power  is  a  species 
of  scolopendra  (S.  morsitans). 

(a)  The  Scorpion  (S.  europrrus,  S.  occi- 
tanus,  etc.) — The  scorpions  (Scorpionidre) 
are  characterized  by  their  elongated  joint- 
ed caudiform  abdomen,  which  is  armed  at 
its  extremity  writh  a  hooked  claw.  This 
claw,  which  is  perforated  and  connected 
at   the  base  with  poison-glands,  consti- 


tutes the  sting.  In  the  lower  species,  in- 
habiting the  hotter  regions  of  the  globe, 
the  effects  of  the  scorpion's  sting  in  man 
appear  to  be  very  serious,  if  not  in  some 
cases  actually  fatal ;  and  even  in  the 
smaller  species  found  in  the  south  of  Eu- 
rope its  effects  are  very  unpleasant,  and 
not  altogether  unattended  with  danger  to 
delicate  or  irritable  individuals.  The 
symptoms  produced  by  it  very  much  re- 
semble those  produced  by  the  stings  of 
bees  and  wasps  in  an  aggravated  degree  : 
such  as  acute  pain,  a  general  nervous 
shock  attended  with  numbness,  vertigo, 
occasionally  temporary  loss  of  sight,  vom- 
iting, etc.  ;  whilst  the  local  symptoms 
are  swelling  and  other  signs  of  acute  in- 
flammation, followed  in  many  cases  by 
suppuration,  sloughing,  and  their  conse- 
quences. 

The  remedy  which  appears  to  have  ob- 
tained the  greatest  repute,  and  to  be  rec- 
ommended by  the  most  trustworthy  evi- 
dence, is  the  application  of  ammonia  ex- 
ternally, and  its  internal  administration 
as  a  stimulant  also ;  although  it  is  prob- 
able that  any  other  diffusible  stimulus 
combined  with  opiates  would  be  equally, 
if  not  more,  efficacious.  A  variety  of 
plants,  belonging  more  especially  to  the 
Crucifei'se,  have  also  been  supposed  to 
possess  useful  properties  in  the  treatment 
of  the  effects  of  the  scorpion's  sting. 

(b)  Centipedes  [Scolopendridce). -^Several 
species  of  Scolopendra  enjoy  the  reputa- 
tion of  being  highly  venomous  ;  and  there 
is,  perhaps,  no  doubt  that  the  bite  of 
some  of  the  larger  kinds,  and  especially  of 
S.  morsitans,  a  large  species  inhabiting 
the  hotter  regions  of  the  globe,  has  occa- 
sionally been  attended  with  very  trouble- 
some and  painful  consequences.  The 
poison  of  these  creatures  is  conveyed  not 
by  a  caudal  sting,  as  in  the  scorpions,  but 
by  somewhat  similarly-formed  curved 
fangs  connected  with  the  mandibles, 
which  are  perforated,  and  probably  com- 
municate with  special  poison -glands, 
although  the  existence  of  such  organs 
does  not  appear  as  yet  to  have  been  satis- 
factorily made  out.  The  bite  of  the  cen- 
tipede, though  described  as  excessively 
painful,  does  not  seem  to  be  usually  fol- 
lowed by  the  same  severe  symptoms  as  is 
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the  sting  of  the  scorpion  ;  and  it  is  not  im- 
probable, therefore,  that  no  poison  is  ac- 
tually introduced. 

(c)  Spiders  (Araneida).— The  bite  of  sev- 
eral species  of  spiders  is  said  by  various 
writers  to  be  venomous :  but  the  testi- 
mony, speaking  generally,  upon  which 
this  property  is  attributed  to  them  does 
not  appear  to  be  very  conclusive. 

Spiders  have  from  time  immemorial  en- 
joyed the  evil  reputation  of  being  highly 
poisonous  when  swallowed,  and  very  pow- 
erful medicinal  properties  have  even  been 
assigned  to  their  webs.  These  notions, 
however— no  doubt  due  to  the  disgust  felt 
by  most  persons  at  the  sight  of  such  ugly 
creatures— are  of  course-  totally  unfound- 
ed ;  nor,  perhaps,  with  one  or  two  more 
or  less  problematical  exceptions,  does 
there  seem  to  be  any  better  reason  for  be- 
lieving that  their  bite  inflicts  more  than 
a  simple  wound. 

One  or  two  species,  however,  deserve 
more  particular  notice. 

The  first  of  these,  the  Tarantula  or  Ta- 
rentula  (Lycosa  tarentula),  a  large  spider 
belonging  to  the  tribe  of  citigrade,  or  run- 
ning spiders,  and  which  abounds  in  South- 
ern Europe,  and  more  especially  in  South 
Italy,  has  long  acquired  an  extraordinary, 
but  as  it  would  seem  wholly  undeserved, 
infamous  reputation.  The  concurrent  tes- 
timony of  all  competent  observers  has  con- 
clusively shown  that  the  extraordinary 
stories  of  the  affections  produced  by  the 
bite  of  the  Tarantula,  and  of  the  no  less 
extraordinary  methods  of  cure  adopted, 
are  the  records  either  of  wilful  deception 
or  of  the  strange  pranks  the  imagination 
may  play  in  the  apparent  production  and 
removal  of  morbid  symptoms.  Direct  ex- 
periments in  various  hands  show  that  the 
bite  of  this  spider  is  unattended  with  any 
ill  effect  beyond  slight  local  irritation. 

Another  spider,  belonging  to  an  en- 
tirely different  tribe,  but  which  is  also 
found  in  the  south  of  Europe,  is  said  to 
produce  a  similar  train  of  symptoms  to 
those  attributed  to  the  Tarantula,  and 
doubtless  having  the  same  origin. 

A  third  species  (Aranea  lS-guttata)  is 
also  reputed  to  inflict  a  very  dangerous 
and  even  fatal  bite  both  upon  men  and 
domestic  animals  in  the  island  of  Elba  ; 
and  in  Morocco  a  spider,  there  called  the 
tendaraman,  has  had  equally  formidable 
venomous  powers  attributed  to  it.  It  is 
said  to  be  common  in  the  cork-forests  ; 
and  that  its  bite  is  so  poisonous  that  the 
persons  bitten  by  it  survive  but  a  few 
hours.  But  we  ma}r  surely  be  allowed  to 
doubt  all  such  stories  ;  especially  when 
we  learn  that  the  spider  always  makes 
towards  the  head  in  order  to  inflict  its 
deadly  wound. 

(_c7)  Venomous  insects. — A  great  variety 
of  insects  appear  to  have  the  power  of  iu- 
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flicting  wounds  attended  with  a  greater 
or  less  amount  of  local  irritation.  But 
whether  in  the  majority  of  these  cases  any 
poison  is  actually  introduced  into  the 
punctures  made  by  their  lancet-like  pro- 
boscis appears  to  be  by  no  means  certain. 
It  is  highly  probable  that  the  effect,  as  is 
often  the  case  with  leech-bites,  is  due  to 
prolonged  mechanical  irritation  only.  It 
must  be  confessed,  nevertheless,  that  in 
other  cases  the  severe  pain  which  attends 
the  bites  of  very  minute  creatures  can 
scarcely  be  accounted  for,  except  on  the 
supposition  that  they  are  accompanied 
with  the  introduction  of  some  irritating, 
if  not  actually  venomous  material ;  as  of 
formic  acid,  for  instance,  in  the  case  of 
ants ;  or,  perhaps,  of  an  acrid  salivary 
secretion  in  other  insects. 

In  some  cases,  however,  it  would  seem 
that  certain  insects  are  capable  of  afford- 
ing a  truly  poisonous  matter  of  a  septic 
and  diffusive  nature,  by  which,  indepen- 
dently even  of  any  local  irritation,  the 
whole  system  may  be  fatally  affected. 
The  most  remarkable  case  of  this  kind  is 
that  of  the  dipterous  fly  termed  "tsetse" 
(Glossina  morsitans),  of  whose  ravages,  or 
supposed  ravages,  we  have  so  graphic 
though  unsatisfactory  an  account  in  Dr. 
Livingstone's  travels.  It  is  true  that  this 
fly  is  innocuous  to  man  ;  but  nevertheless, 
its  alleged  effects  upon  certain  animals  are 
so  extraordinary,  and  it  might  almost  be 
said  so  incredible,  as  fully  to  deserve 
some  notice  in  this  place.  The  Tsetse  is 
a  harmless-looking  insect,  very  little  larger 
than  a  house-fly  ;  but  its  bite  is  said  to  be 
certain  death  to  domestic  cattle,  the 
sheep,  horse,  and  dog,  whilst  it  is  innocu- 
ous not  only  to  man,  but  to  the  goat,  an- 
telope, ass,  and  pig,  as  well  as  to  all  wild 
animals  whatever,  and  even,  what  is 
stranger  than  all,  to  the  calf  so  long  as  it 
is  sucking.  The  symptoms  attributed  to 
the  bite  of  the  Tsetse  do  not  arise  imme- 
diately, but  after  an  interval  sometimes  of 
several  weeks.  They  appear  to  com- 
mence with  a  general  disorder,  attended 
with  weakness  and  wasting,  running  at 
the  nose  and  eyes,  and  glandular  swell- 
ings under  the  jaw.  The  animals  so  af- 
fected invariably  waste  away  and  perish. 
The  affection  is  said  to  be  quite  different 
from  the  "leg-sickness,"  and  other  mur- 
rains, which  are  so  common  in  South 
Africa  ;  and  to  present  this  striking  dif- 
ference from  them,  that  it  is  not  conta- 
gious. A  herd  of  healthy  cattle  is  not 
infected  by  animals  laboring  under  the 
effects  of  the  tsetse-bite.  Nor  is  an  ani- 
mal ever  affected  in  the  same  way  unless 
it  has  been  into  a  district  of  country  in- 
fested by  the  fly.  These  districts  are 
described  as  being  very  distinctly  defined, 
although  separated  from  a  healthy  one 
sometimes  only  by  a  narrow  river,  or  even 
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by  an  imperceptible  boundary.  Nothing 
appears  to  have  been  ascertained  with 
respect  to  the  infested  tracts  of  country 
being  inhabited  by  any  peculiar  plant  or 
vegetation  ;  but,  on  the  other  hand,  trav- 
elers seem  to  have  convinced  themselves 
that  the  tsetse-fly  is  never  found  except 
in  districts  inhabited  by  the  elephant  and 
rhinoceros  ;  and  that  in  proportion  as 
those  animals  are  destroyed,  do  the  rav- 
ages of  the  fly  diminish.  It  is  much  to 
be  desired,  however,  that  the  subject 
should  be  further  investigated.^ 

Dr.  Livingstone  also  mentions  another 
insect,  whose  bite  produces  vomiting  and 
purging  in  the  human  subject ;  but  as  he 
enters  into  no  particulars,  we  can  merely 
notice  the  circumstance  as  one,  if  truly 
reported,  of  a  very  remarkable  kind. 

But  although  the  bites  of  insects  are 
comparatively  so  innocuous,  it  is  other- 
wise with  their  stings.  Stinging  insects 
belong  chiefly,  if  not  exclusively,  to  the 
order  Ivymenoptera,  in  which  the  sting, 
in  the  sterile  females,  represent**  the 
modified  ovipositor.  The  instrument 
consists  essentially  of  two  exceedingly 
fine  and  sharp  darts,  enclosed  in  a  tubular 
sheath,  at  the  base  of  which  is  placed  a 
special  venom-gland  or  sac,  whose  con- 
tents are  injected  into  the  wound  made  by 
the  usually  serrated  or  barbed  darts.  The" 
well  known  consequences  of  the  sting  of 
the  bee,  wasp,  and  hornet  are  too  familiar 
to  require  particular  notice.  Though  pain- 
ful and  annoying,  these  wounds,  except 
in  cases  of  persons  attacked  by  numerous 
swarms,  can  rarely  be  accounted  serious, 
though  the  effects  vary  a  good  deal  in  dif- 
ferent persons,  and  probably  are  more 
severe  in  warmer  climates.  When  large 
communities  of  hymenoptera,  however, 
are  disturbed,  and  the  assailant  is  attacked 
by  great  numbers  of  the  angry  members, 
very  severe  consequences,  and  even  death 
itself,  have  often  followed  ;  and  in  one 
instance  at  least,  the  sting  of  a  single  in- 
sect (Mutilla  cocc?'wea),  a  native  of  the 
warmer  parts  of  North  America,  is  said 
to  produce  loss  of  sense  within  five 
minutes  after  its  infliction,  and  consider- 
able apparent  risk  to  life  for  several  days 
afterwards. 

Various  remedies  of  a  domestic  nature 
are  recommended  to  allay  the  smart  and 
inflammation  attending  stings  ;  amongst 
which  vinegar,  ammonia,  flour,  indigo  in 
the  form  of  the  "  blue-ball"  of  washer- 
women, oil,  spirit,  eau-de-Cologne,  etc., 
may  be  enumerated.  Of  these,  ammonia 
in  the  ftn-mof  sal-volatile  or  eau  de  luce  is 
perhaps  as  good  as  any. 

B.  VeIITETVRATA. 

Wounds  inflicted  by  venomous  snails. — 
Of  a  far  more  important  character  than 


those  noticed  in  the  preceding  section  are 
the  poisoned  wounds  inflicted  by  animals 
belonging  to  the  vertebrate  sub-kingdom. 
Fortunately,  as  compared  with  the  whole 
number  of  vertebrata,  these  are  not  very 
numerous,  nor  are  they  very  powerful, 
except  in  the  possession  of  their  lethal 
weapons  ;  and  as  they  are  for  the  most 
part  slow  of  movement,  and  of  a  sluggish 
and  retiring  nature,  they  are  not  to  man, 
at  least  in  one  sense,  of  any  very  great 
importance.  The  serious  and  often  fatal 
nature  of  their  attacks,  however,  render 
the  subject  of  the  wounds  inflicted  by 
them  one  of  considerable  interest  and 
moment,  especially  in  countries  where  the 
more  powerful  species  are  met  with. 

All  the  truly  venomous  vertebrata  be- 
long to  the  order  of  ophidian  reptiles  ;  to 
some  few  points  with  respect  to  the  natu- 
ral history  and  organization  of  which, 
bearing  upon  the  main  subject  of  this 
section,  we  shall  therefore  now  proceed 
to  refer  as  briefly  as  possible. 

Characteristics  and  classification  of  veno- 
mous reptiles.  —  Many  systematists  have 
begun  their  classification  of  the  Ophidia 
by  dividing  them  into  the  innocua,  the 
suspecta,  and  the  venenosa.  But  the  exi- 
gencies of  more  recent  zoological  science 
demand  a  more  exact  classification  than 
is  afforded  by  such  an  artificial  arrange- 
ment. Not  to  enter  at  any  length  into 
the  principles  upon  which  various  schemes 
for  their  classification  have  been  based,  it 
will,  for  our  present  purpose— that  of 
diagnosing  venomous  from  non-venomous 
snakes — be  sufficient  to  remark  that  the 
Ophidia  are  very  naturally  subdivided 
into  two  large  groups  or  sub-orders,  clearly 
distinguished  from  each  other  by  various 
particulars  in  the  organization.  In  one 
of  these  sub-orders  all  the  species  of  which 
it  is  composed  a  re  more  or  less  venomous  ; 
whilst  in  the  others  the  majority  are  in- 
nocuous in  that  respect,  though  some  are 
truly  formidable  in  other  respects. 

The  former  group  of  true  venomous 
snakes  have  been  termed  the  Viperina,  or 
viperine  snakes,  of  which  the  rattlesnake 
and  viper  are  familiar  examples  ;  whilst 
the  second  have  been  denominated  the 
Colubrina,  of  which  the  common  harm- 
less ringed  snake  of  this  country  is  a  spe- 
cimen. 

It  will  be  useful  briefly  to  state  the  chief 
characteristics  of  each  sub-order. 

Characters  of  the  Viperina. — As  has  been 
remarked,  all  the  members  of  this  sub- 
order are  venomous  ;  any  snake  therefore 
exhibiting  the  following  characters  may  at 
once  be  so  regarded  ;  the  body  is  com- 
paratively thick  and  clumsy;  the  general 
aspect  sombre  and  lurid  ;  and  the  usual 
movements  sluggish  and  dull.  The  tail 
or  part  of  the  "body  behind  the  anus  is 
thick  and  very  short ;   the  head   broad, 
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depressed,  and  triangular,  or  cordiform, 
joined  to  the  trunk  by  a  constricted  neck, 
and  covered  on  the  summit  not  with 
plates  or  scutes,  but  with  small  scales, 
and  having  the  integument  usually  loose 
and  wrinkled  ;  the  eyes  are  small,  wholly 
lateral,  deeply  lodged  on  the  sides  of  the 
head,  and  shaded  above  by  prominent 
overhanging  supraciliary  rugose  or  tuber- 
culated  plates  ;  the  pupil  is  elongated  and 
vertical ;  the  upper  lip  descends  on  either 
side  like  that  of  the  mastiff",  so  as  to  con- 
ceal the  poison-fangs  ;  the  scales,  lastly, 
are  in  almost  every  instance  distinctly 
carinate  or  muricate.  By  these  general 
external  characters  a  viperine  snake  may 
usually  readily  be  distinguished ;  but 
closer  examination  of  the  internal  struc- 
ture of  the  head  and  oral  organs  will  dis- 
close still  more  decisive  characters.  The 
chief  points  to  be  remarked  here  are  the 
shortness  and  extreme  mobility  of  the 
maxillary  bones,  each  of  which  supports 
a  single  long-pointed  and  recurved  tooth 
perforated  throughout  its  entire  length  by 
a  slender  canal,  and  which  is  termed  the 
poison-tooth  or  "fang."  By  a  peculiar 
arrangement  of  the  maxillary  bones  and 
muscles,  this  tooth  when  not  in  action  can 
be  reclined  into  a  groove  in  the  gum,  where 
it  is  completely  concealed,  or  it  can  be  sud- 
denly and  forcibly  erected  when  the  ani- 
mal is  preparing  to  strike  its  deadly  blow. 
The  rest  of  the  bones  connected  with  the 
jaws,  face,  and  gullet  are  in  a  correspond- 
ing manner  very  loosely  articulated,  and 
so  disposed  as  to  admit  of  enormous  dila- 
tation of  the  mouth  and  entrance  into  the 
pharynx.  Besides  the  fangs,  the  upper 
jaw  contains  no  teeth,  although  a  series 
of  pointed  recurved  solid  teeth  occurs 
along  the  palate.  In  the  lower  jaw  simi- 
lar teeth  are  found  at  the  extremity. 

The  fang,  as  has  been  said,  is  traversed 
by  a  narrow  canal,  continuous  above 
with  a  sort  of  pouch  or  sacculus  surround- 
ing the  base  of  the  tooth,  into  which 
opens  the  long  curved  duct  of  the  poison- 
gland.  This  organ,  which  with  various 
modifications  may  be  described  as  com- 
posed of  tubular  follicles  communicating 
with  a  common  canal,  and  consequently 
as  quite  distinct  in  structure  from  an 
ordinary  salivary  gland,  has  a  thick 
aponeurotic  wall  surrounded  by  muscular 
fibres,  in  most  cases  apparently  connected 
with  the  temporal  muscle,  and  which  are 
supposed  to  act  as  compressors  of  the 
gland  and  ejaculators  of  its  contents.  It 
is  usually  placed  below  and  a  little  be- 
hind the  orbit ;  but  in  one  remarkable 
instance — Camus  rhombeatus — the  pOison- 
gland,  which  is  of  enormous  size,  is  situ- 
ated on  the  back,  extending  from  the 
nape  through  nearly  one-sixth  of  the 
entire  length  of  the  body,   lying  imme- 


diately   beneath     the    integument    and 
superficial  to  the  ribs  and  their  muscles. 

The  Golubrine  Snakes,  among  which 
are  included  the  Hydrophidee  or  Sea- 
snakes,  differ  in  several  important  par- 
ticulars from  the  Viperina.  In  external 
form  they  are  usually  slenderer  and  more 
elongated,  especially  in  the  caudal  re- 
gion. The  head  is  smaller  or  narrower 
in  proportion,  and  in  nearly  every  case 
continuous,  as  it  were,  with  the  body, 
and  in  all  the  more  important  members 
of  the  sub-order  covered  on  the  summit 
with  large  scutes  or  plates,  usually  nine 
in  number ;  the  scales,  except  in  the 
Sea-snakes,  in  which  they  are  tuberculate, 
are  smooth  and  non-carinate ;  the  eyes 
are  larger  in  proportion  than  in  the 
Viperina,  and  except  in  one  or  two  gen- 
era, have  an  orbicuiar  pupil.  To  these 
general  external  characters  may  be  added 
that  their  movements  are  more  lively  and 
active,  and  their  colors  in  most  cases  more 
brilliant  and  pleasing.  Important  differ- 
ences also  exist  between  the  two  groups 
in  the  structure  and  connections  of  the 
cranial  and  facial  bones,  and  especially 
in  the  dentition,  in  which  their  great 
distinction  exists.  Among  these  differ- 
ences we  may  briefly  notice  the  greater 
strength  and  compactness  of  articulation 
of  the  jaws  and  other  bones  connected 
with  them,  by  which  the  oral  cavity  and 
gullet  are  rendered  far  less  dilatable  than 
they  are  in  the  Viperina  ;  and  the  greater 
length  and  size  of  the  maxillary  bones, 
which  are  furnished  with  numerous  solid 
conical  fixed  teeth. 

This  great  sub-order  includes  by  far  the 
largest  number  of  snakes,  varying  in  size 
from  that  of  an  earth-worm  to  the  gigantic 
dimensions  of  the  Boa-constrictor  and 
great  Pythons.  Fortunately,  few  of 
these  genera  of  snakes  are  venomous  ; 
but  among  those  which  are  so,  we  find 
some  Of  the  most  formidable  of  all.  With 
the  exception  of  the  Sea-snakes  or  Hy- 
drophidse,  all  of  which  are  reputed  to  be 
highly  venomous,  and  are  at  once  dis- 
tinguishable by  their  exclusively  marine 
habitat,  vertically  flattened  form,  and 
flsh-like  habits,  it  is  not  easy  to  lay  down 
in  words  any  very  accurate  means  of  dis- 
tinguishing the  venomous  from  the  non- 
venomous  Colubrina.  The  former  usu- 
ally have  the  muzzle  larger  and  blunter 
than  the  rest ;  the  trunk  more  elongated, 
and  the  tail  shorter,  stunted,  and  conical ; 
the  eyes  smaller,  and  in  some  cases  with 
a  vertical  opening,  although  the  pupil  is 
always  round ;  the  nostrils  wide  and 
lateral,  etc.  But  the  more  important 
species  of  this  group,  or  those  belonging 
to  the  genus  JVa/a,  are  characterized  by: 
the  faculty  they  nearly  all  possess  of  ex- 
panding the  sides  of  the  neck  when  in  an 
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excited  state,  whence  they  are  sometimes 
distinguished  by  the  appellation  of  hooded 
snakes,  or  Cobras  da  capella.  The  essen- 
tial character,  however,  by  which  the 
venomous  are  distinguished  from  the  non- 
venomous  Colubrina,  is  the  development 
in  the  upper  jaw  of  the  former  of  one  or 
more  of  the  anterior  maxillary  teeth  into 
poison-fangs.  As  we  have  said  before, 
these  teeth  are  always  fixed  or  non-re- 
clinable  ;  and  they  differ  also  from  the 
true  poison-fangs  of  the  Yiperina  in  not 
being  perforated  down  the  centre  by  a 
canal,  but  are  adapted  to  the  purpose  of 
conveying  poison  into  the  wound  by  a 
groove  on  their  anterior  or  convex  side, 
which  is  in  connection— much  in  the  same 
way  as  the  canal  in  the  viperine  fang — 
with  a  special  poison-sac  or  gland ;  the 
chief  difference  being  that  the  duct  is  short 
and  straight,  instead  of  long  and  curved, 
as  in  the  latter  case.1 

1  Besides  the  undoubtedly  venomous 
snakes  above  referred  to,  there  is  a  large 
class  of  ophidians,  with  grooved  or  chan- 
neled teeth,  with  respect  to  whose  venomous 
or  non-venomous  properties  the  opinions  of 
naturalists  have  been,  and  are  still,  much 
divided.  In  these  snakes,  which  have  by 
some  been  termed  "  suspecta,"  the  channeled 
teeth  are  situated,  not  in  the  front  of  the 
upper  jaw,  as  in  the  truly  venomous  ser- 
pents, but  behind.  It  has  been  conclusively 
shown  in  many  cases,  and  can  hardly  be 
doubted  in  any,  that  the  channeled  teeth 
are  in  connection,  by  means  of  a  special  duct, 
with  a  considerable-sized  gland,  with  regard 
to  whose  nature  it  is  that  opinions  have  been 
chiefly  divided.  Whilst  some  eminent  ob- 
servers, as  Johannes  Miiller,  Milne-Edwards, 
and  Duvernoy,  ascribe  to  it  the  structure 
and  functions  of  a  true  poison-gland,  others, 
as  Schlegel,  Andrew  Smith,  Owen,  and  more 
recently  A.  B.  Meyer,  describe  it  as  having 
the  structure  and  presumably  the  functions 
of  a  simple  salivary  gland.  The  accounts  of 
travellers,  also,  respecting  the  effects  of  the 
bite  of  this  class  of  snakes,  are  fully  confir- 
matory of  its  non-poisonous  nature  in  the 
majority  of  cases.  But  quite  recently  (Mon- 
atsbericht  der  k.  k.  Ak.  d.  Wissenschaft, 
Berlin,  Milrz,  1869),  it  has  been  shown  by  the 
last-named  author,  that  in  ai;  least  two  species 
of  the  most  innocent-looking  snakes  (Callnphis 
intestinalis,  and  Callnphis  bivirgatus)  the  pos- 
terior channeled  teeth  are  connected  with 
enormous  true  poison-glands,  much  larger, 
in  fact,  than  those  of  Caums  rJiombeatus,  and 
which,  strange  to  say,  are  lodged,  not  super- 
ficially, as  in  that  species,  but  within  the 
cavity  of  the  ribs,  and  in  front  of  the  heart, 
occupying  nearly  one-quarter  of  the  length  of 
the  body.  Although  extended  investigations 
have  as  yet  failed  to  show  the  occurrence  of 
similar  organs  in  any  other  species  of  the 
"  suspecta"  than  those  above  named,  it  is  not 
improbable  that  such  may  exist,  and  conse- 
quently in  the  case  of  any  unknown  snake  it 


Nature  of  the  "  venom,'''1  and  its  effects. — 
Having  thus  briefly  surveyed  the  general 
characteristics  of  venomous  reptiles,  we 
shall  proceed  to  say  a  few  words  respect- 
ing the  nature  of  the  poisonous  secretion 
itself,  and  to  describe  the  effects  which 
follow  its  introduction. 

The  venom  of  serpents  is  described, 
when  fresh,  as  a  transparent  yellowish  or 
greenish  subviscous  neutral  fluid,  very 
much  resembling  saliva.  In  other  sen- 
sible properties  it  is  said  to  be  insipid,  and 
almost  inodorous,  and,  in  fact,  to  exhibit 
no  obvious  character  denoting  its  virulent 
properties.  It  is  heavier  than  water,  and 
not  very  readily  miscible  with  it ;  the 
mixture  when  shaken  becoming  turbid. 
According  to  Prince  Lucien  Bonaparte, 
it  contains,  besides  albuminous  or  mucous 
and  a  small  amount  of  fatty  matter  and 
the  usual  salts,  a  peculiar  principle,  to 
which  he  has  given  the  name  of  "echid- 
nine"  or  "  viperine,"  but  which  appears,  in 
most  of  its  characters,  strongly  to  resemble 
ptyaline.  It  is  said,  however,  to  possess 
active  poisonous  properties,  which  are 
retained  even  after  it  has  been  dried  for  a 
considerable  time,  if  not  exposed  to  the 
air.  But,  however  simple  in  appearance 
and  composition  this  fluid  may  be,  it  un- 
doubtedly possesses  the  most  energetic 
and  remarkable  physiological  properties. 

In  the  first  place,  it  appears  to  be  quite 
certain  that  the  poison  produces  no 
effect,  or  scarcely  any,  beyond  a  tem- 
porary irritation  of  the  passages,  when 
introduced  into  the  stomach  :  the  only 
exception  to  this  being  some  instances  in 
which  it  would  seem  that  pigeons  were 
stupefied  for  a  short  time  after  being 
made  to  swallow  it ;  at  any  rate  its  in- 
troduction in  this  way  never  seems  to  be 
followed  by  any  very  serious  consequence. 
Nor  does  it  produce  any  deleterious  effect 
beyond,  in  some  cases,  a  little  local  irrita- 
tion, when  applied  to  the  surface  of  the  skin, 
even  when  it  has  been  slightly  abraded. 
It  would  also  appear,  from  Montana's 
experiments,  that  it  is  innocuous  when 
applied  to  an  exposed  surface  of  muscular 
tissue,  to  cartilage,  the  pericranium,  peri- 
osteum, the  dura  mater,  to  the  medullary 
cavity  of  bones,  the  cornea,  tongue,  lips, 
palate,  etc.  Applied  to  exposed  nerves, 
it  is  equally  inert ;  nor  does  it  apparently 
affect  the  irritability  of  detached  muscle. 
In  fact,  it  may  be  said  that  the  general 
result  of  experiment  and  observation 
tends  to  show  that,  in  order  to  produce 
its  specific  effect,  the  poison  must  be  in- 
troduced directly  into  the  subcutaneous 
cellular  tissue,  though  even  here  curious 
anomalies  have  been  observed  ;  amongt-.t 


will  be  prudent  to  adhere  to  the  old  maxim 
of  fronti  nulla  Jides. 
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which  is  the  circumstance  that  direct  in- 
oculation with  the  aid  of  a  cutting  instru- 
ment is  less  likely  to  succeed  than  when 
the  poison  is  introduced  through  the  fang 
itself.  This,  of  course,  may  he  owing  to 
the  greater  outflow  of  blood  in  one  case 
than  in  the  other. 

When  properly  introduced,  however, 
its  effects  are  very  rapidly  manifested  ;  in 
fact,  in  some  cases  so  rapidly,  as  more  to 
resemble  those  of  prussic-acid  than  any- 
thing else;  usually,  however,  a  brief  in- 
terval elapses  before  the  effects  are  shown. 
These  may  be  divided  into  general  and 
local.  The  first  symptom,  in  nearly  all 
cases,  appears  to  be  a  general  shock  to  the 
nervous  system,  attended  with  faiutness, 
tremor,  and  great  depression — sometimes 
with  stupor,  loss  of  sight,  vomiting,  tris- 
mus, and  general  insensibility ;  at  the 
same  time  great  and  sometimes  intense 
local  pain  is  set  up.  The  limb,  if  the 
wound  is  in  one  of  the  extremities,  rapidly 
swells ;  at  first  pale,  the  surface  of  the 
swelling  soon  becomes  red  and  afterwards 
livid,  and  covered  with  phlyctenules  tilled 
with  sanious  fluid.  In  severe  cases  the 
swelling  continues  to  spread  through  the 
whole  limb,  till  it  reaches  the  trunk  or 
even  the  entire  body,  whose  surface  as- 
sumes a  jaundiced  hue.  The  symptoms, 
in  fact,  very  closely  resemble  those  of 
ordinary  phlegmonous  erysipelas,  or  dif- 
fuse inflammation  of  the  subcutaneous 
cellular  tissue.  The  constitutional  symp- 
toms, independently  of  the  first  shock, 
are  what  might  be  expected  to  accompany 
such  a  local  affection,  and  in  intensity  are 
in  proportion  to  its  violence. 

The  gravity  of  the  effects  of  the  bite  of 
a  venomous  snake  appears  to  be  in  direct 
ratio  to  the  comparative  sizes  of  the 
snake  and  its  victim,  and  also  to  the 
quantity  of  poisonous  secretion,  present 
at  the  time  in  the  saccular  gland.  It  is 
also  greatly  governed  by  the  situation  of 
the  wound  ;  one  on  an  extremity,  for  in- 
stance, being  far  less  dangerous  than  on 
the  face  or  trunk.  It  has  been  remarked 
also  that  two  or  more  wounds  at  distant 
points  are  more  rapidly  effective  than 
when  they  are  inflicted  in  one  spot,  owing 
doubtless  to  the  more  rapid  diffusion 
which  takes  place  in  the  former  case. 


From  a  general  survey  of  what  is  known, 
it  would  appear  that  the  poison,  in  what- 
ever principle  it  may  reside,  is  one  which 
acts  primarily  on  the  nervous  system,  and 
also  as  a  septic  poison  on  the  tissues  with 
which  it  is  brought  in  contact ;  and  that 
in  order  to  produce  its  effects,  it  must  be 
directly  introduced  into  the  circulation. 

In  the  present  state  of  our  knowledge 
it  would  be  a  waste  of  time  to  speculate 
upon  the  real  nature  of  such  poisonous, 
and,  as  it  would  seem,  such  apparently 
acrid,  properties  in  a  seemingly  bland  and 
harmless  secretion.  Its  local  effects  might 
be  regarded  as  due  to  its  acting  as  a  sep- 
tic ferment,  analogous  to  that  by  which 
many  kinds  of  blood-poisoning  are  brought 
about ;  but  if  so,  the  "  venom"  would  seem 
to  differ  from  all  such  ferments  with  which 
we  are  acquainted  in  the  circumstance 
that  its  effects  vary  in  intensity  directly 
with  its  quantity.  The  minutest  possible 
portion  of  the  variolous  poison,  or  of  the 
septic  agent  by  which  scarlatina  and  other 
analogous  affections  are  produced,  is  as 
efficacious  as  a  larger  quantity ;  and  the 
same  may  be  said  also  of  the  septic  poison 
introduced  in  a  dissection- wound,  of  which 
the  quantity  introduced  necessary  to  pro- 
duce the  same  amount  of  local  mischief  is 
infinitely  smaller  than  would  be  required 
in  the  case  of  the  serpent's  venom.  That 
the  effects  of  a  septic  ferment  should  be 
proportionate,  except  in  a  very  remote 
and  almost  infinitesimal  degree,  with  its 
quantity,  is  apparently  contrary  to  all 
analogy ;  and  at  present,  therefore,  we 
are  hardly  justified  in  looking  upon  the 
venom  of  snakes  simply  as  such  a  sub- 
stance, notwithstanding  that  it  possesses 
some  of  the  properties  incidental  to  it.  . 

It  might  perhaps  be  suggested  that  the 
"venom"  may  reside  in  a  principle  ana- 
logous to,  though  quite  different  from, 
ptyaline,  and,  like  that  principle,  capable 
of  exerting  a  rapid  catalytic  action  upon 
some  of  the  constituents  of  the  blood, 
under  the  innocent  guise  of  an  inert  sub- 
stance. 

With  respect  to  the  treatment  of  "  en- 
venomed" wounds,  and  further  observa- 
tions on  their  nature,  all  that  is  necessary 
will  he  found  under  the  head  tk  Poisoned 
Wounds,"  Vol.  I.,  p.  427. 
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By  T.  Holmes,  Esq.,  B.  E.  Brodhuest,  Esq.,  and  Alex.  Shaw,  Esq. 
Bevisedby  Samuel  Ashhurst,  M.D. 


The  surgery  of  the  diseases  of  child- 
hood naturally  divides  itself  into  three 
different  classes,  viz.,  the  pathology  and 
treatment  of,  1'.  Malformations ;  2.  In- 
juries and  their  sequelae ;  3.  Diseases. 
The  purport  of  this  essay  is  not  to  give  a 
complete  account  of  each  of  these  subjects, 
inasmuch  as  many  of  their  topics  have 
been  treated  elsewhere ;  but  to  indicate 
the  matters  with  which  the  surgery  of 
childhood  is  principally  concerned^,  to 
point  out  to  the  reader  whereabouts  in 
this  work  such  of  those  matters  as  have 
been  included  in  previous  essays  may  be 
found ;  and  to  give  a  short  account  of 
those  which  have  not  been  elsewhere 
treated.1 

1  The  following  list  comprises  most  of  the 
topics  in  the  foregoing  pages  which  relate 
exclusively  to  diseases  peculiar  to,  or  more 
usually  met  with,  in  childhood :  Noma,  or 
cancrum  oris,  vol.  i.,  p.  356  ;  Trismus  nacen- 
tium,  p.  565  ;  Scrofula,  p.  158  et  seq  ;  Con- 
genital cutaneous  cysts,  p.  247 ;  Vascular 
tumors,  p.  271 ;  Burns  and  scalds,  p.  408  et 
seq.  ;  Separation  of  epiphyses,  p.  482 ;  In- 
complete fractures,  p.  483 ;  Depressions  of 
the  skull,  p.  268  ;  Foreign  bodies  in  the  ear 
and  nose,  pp.  421-423 ;  Burn  and  scald  of 
the  larynx,  pp.  698,  699  ;  Foreign  bodies  in 
the  air-passages,  p.  702  et  seq.  ;  Laryngo- 
tomy  and  tracheotomy,  p.  715  ;  Rupture  of 
the  thoracic  viscera,  without  wound,  p.  785  ; 
Rupture  of  the  urethra,  p.  826 ;  Dislocation 
of  the  head  of  the  radius,  p.  880  ;  Supernu- 
merary auricles,  vol.  ii.,  p.  172;  Strumous 
glands,  vol.  i.,  p.  170  ;  Orthopsedic  Surgery, 
vol.  iii.,  p.  326  et  seq.  ;  Diffuse  periostitis,  p. 
126 ;  Scrofulous  disease  of  bone,  p.  157 ; 
Scrofulous  disease  of  joints,  vol.  iii.,  pp.  249, 
264 ;  Hip-joint  disease,  p.  -286  ;  Spinal  dis- 
ease, p.  300 ;  Tongue-tie,  p.  261  ;  Gumboil, 
p.  549  ;  Congenital  hypertrophy  of  gums,  p. 
561;  Exantheraatous  jaw-necrosis,  p.  582; 
Diphtheria  and  croup,  vol.  iii.,  p.  27  et  seq. ; 
Enlarged  tonsils,  vol.  ii.,  p.  494;  Cleft  pal- 
ate, p.  501 ;  Nzevus  of  lips  and  cheeks,  p. 
517:  Congenital  cysts  of  the  mouth,  vol.  ii., 
p.  522 ;  Congenital  malformation  of  intestines, 
p.  600 ;  Intussusception,  p.  605  ;  Congenital 
hernia,  p.  671  et  seq. ;  Prolapsus  of  rectum, 
p.  638 ;  Polypus  of  rectum,  p.  662 ;  Extro- 
version Of  bladder,  p.  754 ;  Incontinence  of 
urine  in  children,  p.  769  ;  Hypospadias  and 
epispadias,  p.  784 ;  Stone,  p.  818  et  seq. ;  Con- 


It  is  a  very  well-known  fact  that  chil- 
dren will  sometimes  bear  severe  acci- 
dents or  surgical  operations  without  any 
injury  to  their  general  health ;  while  at 
other  times  much  slighter  injuries  or 
operations  are  followed  by  very  alarming 
symptoms,  and  sometimes  even  by  death, 
although  the  child  does  not  seem  un- 
healthy, and  is  not  much  reduced  \>y  dis- 
ease ;  so  that  children  are  sometimes  said 
to  bear  operations  better  than  adults,  and 
sometimes  the  reverse.  It  is  not  always 
easy  to  explain  this  discrepancy  ;  but  the 
main  principle  to  be  borne  in  mind  in 
operations  on  children  seems  to  be  this — 
that  children  bear  the  loss  of  blood,  and 
all  other  causes  of  sudden  shock,  worse 
than  adults ;  but  bear  protracted  suppu- 
ration and  long  confinement  to  bed  better, 
and  are  far  less  liable  to  the  secondary 
complications  of  wounds.  Erysipelas  in 
its  milder  form  is  not  very  rare  in  chil- 
dren's hospitals,  where  the  spreading  or 
ulcerative  variety  of  phagedsena  may  also 
be  occasionally  seen ;  and  the  condition 
usually  known  as  diffuse  phlebitis  is  also 
met  with,  though  more  rarely  ;  but  pyae- 
mia, though  not  unknown,  is  exceedingly 
rare  ;  and  diffuse  cellular  inflammation 
(or  phlegmonous  erysipelas)  is  almost,  if 
not  quite,  unknown. 

Our  first  care  in  operations  on  children 
must  be  to  avoid  shock.  Hemorrhage  is 
the  chief  cause  of  shock,  where  anaesthe- 
tics are  used  ;  but  when  this  is  not  the 
case,  pain,  terror,  and  struggling  are  also 
most  efficient  causes  of  prostration,  and 
more  especially  in  protracted  operations. 
Even  when  chloroform  is  used,  a  very 
proti-acted  operation  is  liable  to  be  fol- 
lowed by  prostration — both  because  long 
operations  generally  involve  the  loss  of 
much  blood,  and  because  the  prolonged 
administration  of  chloroform   is  itself  a 

genital  malformations  of  vagina,  vol.  ii.,  p. 
985  ;  Imperfect  development  and  retention  of 
testis,  p.  893  et  seq. ;  Congenital  hydrocele,  p. 
900;  Means  of  strangulation  of  mevi,  vol.  iii., 
p.  666  ;  Harelip,  p.  625  ;  Contracted  cicatrices, 
p.  633.  Besides  these,  all  affections  of  the 
eye,  the  ear,  the  skin  and  its  appendages, 
and  the  various  excisions,  will  be  found  in 
the  essays  devoted  to  those  subjects. 


ANAESTHETICS    IN-    CHILDHOOD. 


831 


very  serious  cause  of  depression.  I  have 
had  no  experience  of  the  effect  of  ether 
when  administered  for  a  long  time  ;  but 
there  seems  every  reason  to  Believe  that 
it  would  prove  equally  depressing.  But 
operations  in  children  are  often  made 
longer  by  the  necessity  which  there  is  for 
examining  the  parts  under  chloroform  at 
the  time  of  the  operation,  since  the  child 
will  not  permit  this  to  be  done  without 
the  anaesthetic.  In  all  cases,  however, 
in  which  it  is  possible,  this  examination 
should  be  performed  a  few  days  pre- 
viously ;  and  the  surgeon  should  come 
prepared  to  begin  the  operation  at  once. 
If  the  proceeding  is  of  such  a  nature  that 
the  child  must  necessarily  be  kept  for  a 
long  while  under  the  influence  of  the 
anaesthetic,  it  seems  a  good  plan  to  ad- 
minister a  stimulant  a  little  while  before, 
such  as  a  glass  of  wine  or  a  little  sal- 
volatile. 

But  even  without  much  bleeding  or 
prolonged  suffering,  there  are  some  cases 
of  operation  in  children  in  which  the 
shock  proves  fatal  without  any  obvious 
cause.  This  is  no  more  than  what  hap- 
pens sometimes  to  very  sensitive  adults  ; 
but  it  is,  perhaps,  more  frequent  in  chil- 
dren. Thus,  in  a  case  of  lithotomy  under 
my  care,  the  bladder  was  reached  without 
difficulty  or  hemorrhage ;  only  a  slight 
delay  occurred  in  seizing  the  stone,  on 
account  of  its  smallness  and  smoothness  ; 
the  child  was  on  the  table  altogether  only 
a  few  minutes.  No  bleeding  occurred 
afterwards,  except  the  slight  oozing  which 
frequently  follows  the  flow  of  urine  over 
the  surface  of  the  wound.  Still,  the  boy 
never  rallied,  and  died  next  day.  There 
was  no  lesion  discoverable  on  post-mortem 
examination.  Stimulants  were  given  in 
this  case  ;  but  perhaps  not  so  freely  or  so 
frequently  as  they  should  have  been.  If 
such  a  case  were  to  occur  again,'  it  would 
be  well  to  make  the  child  take  small 
quantities  of  wine  and  of  diffusible  stimu- 
lants every  hour,  until  a  decided  change 
for  the  better  resulted.  Of  the  serious 
effects  which  may  follow  upon  the  shock, 
pain,  and  struggling  of  an  operation, 
even  when  there  is  no  hemorrhage,  the 
following  example  occurred  to  me.  A 
twin  child,  a  few  weeks  old,  was  brought 
to  me  for  advice  as  to  a  congenital  tumor 
of  the  orbit,  which  had  pushed  out  and 
ruptured  the  globe  of  the  eye.  In  conse- 
quence of  the  rapid  growth  of  the  swell- 
ing, life  could  not  be  long  maintained 
unless  the  disease  was  removed  ;  yet  the 
child  was  so  exceedingly  puny,  emaciated, 
and  feeble,  that  it  was  obvious  the  least 
injury  might  prove  fatal,  much  more  so 
serious  a  proceeding  as  removing  a  tumor 
which  filled  the  whole  orbit,  and  projected 
a  good  deal  on  to  the  face.  Having  placed 
the  risks  of  the  operation  fairly  before  the 


mother,  I  proceeded  to  remove  the  tumor 
without  administering  chloroform.  Per- 
haps this  was  not  the  best  course  which 
could  have  been  pursued.  Very  possibly 
the  careful  administration  of  a  small 
quantity  of  the  anaesthetic,  sufficient  to 
dull  the  sense  of  pain  without  producing 
more  profound  anaesthesia,  might  have 
saved  the  child  from  the  consequences 
which  did  ensue.  The  operation  was 
finished  without  much  blood  having  been 
lost ;  but  then  the  child  passed  into  an 
alarming  state  of  syncope.  Restoratives 
were  at  hand  ;  and.  when  by  stimulation 
with  ammonia,  wet  sponges  dashed  on  to 
the  face  and  throat,  and  artificial  respira- 
tion, the  powers  of  swallowing  had  been 
regained,  a  little  wine  and  brandy  could 
be  given,  and  the  child  seemed  restored 
to  life.  But  she  soon  relapsed,  and  ap- 
peared again  to  be  dead  ;  in  fact,  was 
pronounced  dead  by  some  of  those  who 
were  standing  about.  Artificial  respira- 
tion revived  her  for  the  time ;  then  the 
galvanic  battery  was  brought  into  play, 
and  applied  to  the  chest  with  marked 
benefit ;  stimulants  being  also  constantly 
administered.  But  for  three-quarters  of 
an  hour  the  child's  life  was  in  the  most 
extreme  danger  ;  and  as  soon  as  the  gal- 
vanism was  suspended,  syncope  recurred. 
At  the  end  of  that  period,  she  recovered 
permanently  from  this  alarming  condition. 
This  mention  of  the  grave  symptoms 
which  may  follow  upon  the  pain  and 
shock  of  an  operation  naturally  intro- 
duces the  consideration  of  the  administra- 
tion of  anaesthetics  in  childhood.  No 
department  of  surgery  has  profited  more 
by  the  discovery  of  anaesthetics  than  that 
which  is  concerned  with  children's  dis- 
eases. It  is  very  frequently  quite  impos- 
sible to  examine  a  diseased  joint  satisfac- 
torily and  thoroughly,  to  sound  for  stone, 
or  to  perform  any  other  examination 
which  either  lasts  long  and  produces 
pain,  or  which  requires  quiet  and  silence, 
without  rendering  the  child  unconscious. 
Hence  the  administration  of  ether  and 
chloroform  is  of  daily  occurrence  in  our 
children's  hospitals  :  and  the  very  great 
rarity  of  accidents  from  such  administra- 
tion shows  that  in  all  essential  particulars 
chloroform  (which  is  the  anaesthetic  usu- 
ally employed)  is  as  safe  as  it  is  certainly 
efficient.  But  chloroform  often  causes 
unpleasant,  and  sometimes  even  alarm- 
ing, symptoms  ;  and  although  I  have  not 
yet  had  the  misfortune  to  witness  a  fatal 
result,  I  saw  one  case  in  which  the  pa- 
tient was  only  revived  by  a  vigorous  ap- 
plication of  restorative  measures  from  a 
condition  of  apparent  death.  The  un- 
pleasant symptoms  referred  to  are  chiefly 
the  rapid  fluctuations  of  pulse,  and  the 
tendency  to  sudden  congestion  and  ster- 
tor.     If  these  threatening  symptoms  be 
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overlooked,  and  chloroform  still  given  j 
the  pulse  and  respiration  may  be  suddenly 
suspended,  and  alarming  or  even  fatal 
symptoms  ensue.  So  that  it  is  always 
necessary  to  watch  the  pulse  closely,  and 
to  give  chloroform  with  great  caution  in 
children,  even  when  they  breathe  it  qui- 
etly ;  and  still  more  when,  from  their 
struggling  and  crying,  the  anaesthetic  is 
taken  in  irregular  and  often  very  full 
doses.  Usually  after  such  struggles  the 
child  passes  almost  at  once  into  an  insen- 
sible condition  ;  and,  as  soon  as  this  oc- 
curs, the  chloroform  should  be  adminis- 
tered only  to  such  an  extent  as  to  prevent 
struggling.  Both  children  and  grown 
people  when  under  chloroform  will  give 
indications  of  pain,  while  the  real  feeling 
of  pain  (at  least  if  tested  by  the  patient's 
remembrance  of  the  operation)  is  quite 
absent.  It  is,  therefore,  not  necessary 
for  the  comfort  of  the  patient  that  every 
movement  and  every  sound  indicative  of 
pain  should  be  suppressed. 

When  asphyxia  comes  on,  prompt-srnea- 
sures  will  almost  always  save  the  patient. 
The  tongue  should  be  at  once  pulled  as 
far  as  possible  out  of  the  mouth  with  a 
pair  of  forceps,  and  artificial  respiration 
should  be  resorted  to.  Whatever  differ- 
ence of  opinion  may  exist  as  to  the  most 
effectual  method  of  performing  artificial 
respiration  in  other  cases,  I  should  think 
that  a  very  little  experience  would  con- 
vince any  one  that  in  those  at  least  of 
asphyxia  from  chloroform  in  childhood, 
the  most  natural  and  simple  method  is 
also  the  best,  viz.,  by  manipulation  of  the 
ribs.  The  small  size  and  yielding  mate- 
rial of  the  chest-walls  in  childhood  enable 
us  to  manipulate  the  lungs  through  them 
almost  as  easily  as  if  they  were  uncov- 
ered. Dr.  Marshall  Hall's  method  (if  it 
is  ever  more  effectual  than  manipula- 
tion) is  certainly  inapplicable  in  these 
cases,  since  it  endangers  the  flow  of  sub- 
stances from  the  stomach  into  the  larynx, 
and  interferes  with  other  restorative 
measures  which  may  do  good,  but  which 
cannot  be  allowed  to  supersede  artificial 
respiration. 


It  does  not  appear  that  there  are  any 
limitations  to  the  use  of  anaesthetics  in 
childhood.  I  have  administered  them  at 
the  earliest  periods  of  life,  and  believe 
that,  with  proper  care,  operations  are 
safer  with  them  than  without  them,  even 
in  the  most  exhausted  and  puny  infants. 
In  harelip  and  other  operations  about  the 
mouth  which  do  not  last  a  long  time  I 
rarely  administer  chloroform,  although  I 
have  no  strong  objection  to  doing  so ; 
but  in  all  other  painful  proceedings  the 
general  rule  should  be  to  give  it.  One 
motive,  however,  for  the  use  of  anaes- 
thetics is  absent  in  children,  since  they 
have  little  apprehension  of  the  opera- 
tion, and  thus  do  not  suffer  from  those 
agonies  of  anticipation  which  are  often 
the  worst  part  of  a  surgical  operation  to 
an  adult. 

As  soon  as  the  child  has  recovered  con- 
sciousness, the  smarting  of  the  wound, 
and  the  remembrance  of  his  fright,  make 
him  cry  violently  ;  and  then,  unless  vom- 
iting seems  probable,  it  is  well  to  give  a 
few  drops  of  laudanum,  proportioning 
the  dose  to  the  child's  age.  But  in  other 
cases  the  operation  is  succeeded  by  a 
quiet  sleep.  Vomiting,  which  is  very 
common  with  children,  even  if  they  have 
had  no  food  for  some  time,  usually  sub- 
sides before  consciousness  is  completely 
restored,  and  is  very  seldom  trouble- 
some. 

Serious  operations  in  children  are  al- 
most always  followed  by  smart  fever. 
This  is,  however,  usually  transitory,  and 
subsides  with  the  commencement  of  sup- 
puration, and  it  may  be  much  diminished 
by  irrigating  the  wound  with  water  drop- 
ped out  of  a  bottle  by  means  of  a  lamp- 
wick,  or  the  application  of  ice,  as  recom- 
mended by  Professor  Esmarch.  The 
greater  probability  of  union  by  first  in- 
tention in  children  makes  it  justifiable  to 
close  wounds  which  would  be  left  to  gran- 
ulate in  the  case  of  an  adult  patient ;  but 
any  dressing  which  is  likely  to  prove 
painful,  whether  in  application,  in  use,  or 
in  removal,  ought  to  be  avoided  as  much 
as  possible. 
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Malformations. 

Table  of  Malformations. 

I.  Of  the  whole  body,  or  general.     Double  monsters  ;  attached  foetal  remains. 
II.  Of  tne  head  and  lace.     1.  Of  the  mouth :  congenital  fissure  ;  harelip  ;  fissured 

palate.1 
congenital  closure  or  atresia  oris ; 
microstoma  congenitum. 

2.  Of  the  nose:  congenital  absence. 

"  tissure. 

3.  Of  the  eye  :2  "         defects  of  iris. 

"         cataract. 

"         closure  of  tbelids. 

4.  Of  the  head  :3  cephalsematoma,  congenital  tumors  ; 

meuingo-  and  encephalo-cele. 
Of  the  spine.     Spina  bifida  ;  congenital  tumors. 

III.  Of  the  neck.     Congenital  closure  of  the  oesophagus  ;  congenital  stricture.4 

IV.  Of  the  thorax.  "  fissure  of  the  bones  ;  malformation  of  heart.4 

V.  Of  the  abdomen,  etc.  Congenital  defect  of  parietes  ;4  malformation  of  vis- 
cera ;4  imperforate  rectum  ;  congenital  hernia  ;5  undescended  and  retained 
testis.6 

Congenital  adhesion  and  imperforation  of  vagina.7 
Hypo-  and  epi-spadias  ;  extroversion  of  the  bladder.8 
Hermaphroditism.     Congenital  defects  of  the  pelvis.4 
Imperforation  of  the  urethra. 
VI.  Of  the  limbs.     Deficiency  of  bones  and  limbs  ;4  supernumerary  fingers  and 
toes  ;  webbed  fingers  and  toes  ;  congenital  dislocations  ;  fracture  "and  am- 
putation in  utero. 

of  the  other.  In  a  work  like  the  present 
it  would  be  absurd  to  waste  space  upon 
such  curiosities  of  surgical  practice,  in 
the  treatment  of  which  the  surgeon  would 
be  bound  to  have  recourse  to  the  authori- 
ties specially  devoted  to  the  subject.1  It 
may,  however,  be  stated  in  general  terms 
that  when  important  parts  (such  as  the 
anus)  are  common  to  the  twins,  the  ope- 
ration is  impossible ;  that  when  the  con- 
nection is  in  or  near  the  buttock,  a  com- 
munication may  fairly  be  supposed  to 
exist  between  the  spinal  columns,  which 
would  render  any  operation  fatal ;  but 
that  when  the  connection  is  sideways, 
and  the  band  of  moderate  thickness  and 
extent,  the  operation  ought  to  be  attempt- 
ed, and  has  been  performed  with  success  ;2 


Attached  Foetus. 

In  very  rare  instances  twins  become 
attached  in  the  womb,  and  are  born  thus 
into  the  world  ;  and  this  in  two  different 
conditions,  viz.,  either  as  two  living  indi- 
viduals united  at  some  part  of  their  bodies, 
or  one  foetus  is  only  imperfectly  developed, 
and  in  this  imperfect  condition  is  attached 
to  the  other  as  a  parasite. 

Of  the  first  condition  the  Siamese  twins 
and  the  Hungarian  sisters  are  the  best 
known  examples.  The  only  purely  surgi- 
cal question  which  occurs  with  reference 
to  the  treatment  of  such  cases  of  mon- 
strosity is  as  to  the  expediency  of  dividing 
the  connecting  ligament,  and  setting  them 
free  from  what  is  not  merely  a  restraint 
but  also  a  grave  danger,  since  the  death 
of  one  twin  must  necessarily  involve  that 


1  Treated  of  above,  see  Vol.  II.,  p.  501 ; 
Vol.  III.,  p.  572. 

2  Treated  in  the  essay  on  Diseases  of  the 
Eye,  Vol.  II. 

3  Treated  of  in  the  essay  on  Regional  Sur- 
gery . 

4  Nothing  is  said  about  these  malforma- 
tions here,  since  they  do  not  admit  of  surgical 
treatment. 

6  See  the  essay  on  Hernia. 

6  See  the  essay  on  Diseases  of  the  Male 
Organs. 

7  See  the  essay  on  Diseases  of  Women. 

8  See  the  essay  on  Diseases  of  the  Urinary 
Organs. 


1  Amongst  which  may  be  specially  men- 
tioned Dr.  W.  Braune's  work  entitled  Die 
Doppelbildnngen  unci  angebornen  Gesch- 
wiilste  der  Kreuzbeingegend,  where  all  the 
cases  of  twins  attached  in  the  sacral  region 
are  given. 

2  The  case  in  which  adhering  twins  were 
successfully  separated  is  related  by  Konig  in 
the  Ephem.  Germanicse  (nat.  cur.  j,  1690,  vol. 
viii.,  dec.  ii.,  obs.  145. 

A  drawing  is  given  of  them  united  by  a 
band,  which  is  described  as  stretching  from 
the  ensiforin  cartilage  to  the  umbilicus,  and 
as  being  an  inch  broad,  one  and  a  half  inches 
deep,  and  five  inches  long.  The  umbilical 
cord  was  single,  and  contained  four  arteries 
and  two  veins.  Its  lower  part  was  attached 
to  the  band,  and  it  seems  doubtful  whether 
the  band  was  really  anything  more   than  a 
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also  that  if  one  twin  die  before  the  other, 
an  attempt  might  be  made  to  cut  the  dead 
one  awa}.1 

The  second  class  of  joined  twins — viz., 
that  in  which  one  of  the  twius  is  only 
slightly  developed,  and  included  in  the 
living  twin  as  a  parasitic  growth — is  of 
considerably  more  importance  in  sui'gery 
than  the  former,  since  both  the  diagnosis 
and  the  treatment  become  occasionally 
matters  of  considerable  doubt  and  difii- 
cult}r.  I  shall  consider  these  cases  under 
the  natural  division  of  attached  parasites 
and  included  parasites  ;  but  we  must  not 
forget  that  this  division,  however  natural, 
is  not  to  be  trusted  in  practice,  since  a 
great  part  of  the  attached  parasite  may 
be  included.  However,  the  difference  is 
so  striking  between  those  cases  in  which 
large  parts  of  the  parasitic  foetus  (usually 
terminating  in  more  or  less  rudimentary 
extremities)  hang  pendulous  from  the 
principal  organism,  and  those  in  which 
the  parasitic  remains  form  a  mere  tumor 
which  may  not  even  be  prominent  under 
the  skin,  that  the  distinction  will  always 
be  made. 

No  difficulty  of  diagnosis  can  exist  in 
the  case  of  the  attached  parasite.  The 
advantages  and  feasibility  of  removing  it 
from  the  body  to  which  it  is  appended 
will  depend  in  a  great  measure  upon  the 

fusion  of  the  two  cords.  A  ligature  was  put 
upon  it  first,  and  then  it  was  divided  with  a 
knife.  The  separation,  he  says,  was  effected 
"ligatura  prsegressa,  indies  strictiori,  dein 
cultelli  scissura  "  Mr.  Startin  proposed  a 
similar  plan  for  the  separation  of  the  Siamese 
twins,  by  surrounding  the  connecting  band 
with  a  metallic  girdle,  formed  of  two  parts 
sliding  on  each  other,  and  hooped  together  by 
pegs  or  notches.  One  of  these  notches  being 
drawn  in  every  day  the  girdle  would  be  im- 
perceptibly tightened,  till  merely  a  thin  band 
of  skin  would  remain,  which  could  be  severed 
without  any  risk.  (Brit.  Med.  Journal,  Feb. 
20,  1869.) 

[l  A  very  full  and  accurate  account  of  the 
anatomical  relations  of  Chang  and  Eng,  known 
as  the  Siamese  twins,  prepared  by  Professor 
Harrison  Allen,  will  be  found  in  the  Transac- 
tions of  the  College  of  Physicians  of  Philadel- 
phia, third  series,  vol.  i.  The  band  of  union 
consisted  of  the  ensiform  cartilages  connected 
by  firm  ligaments  ;  of  peritoneal  extensions 
from  both  bodies,  overlapping  each  other,  but 
not  connected  ;  a  band  of  liver-tissue  ;  a  small 
and  unimportant  artery,  and  cutaneous  struc- 
tures. 

The  propriety  of  attempting  a  separation 
in  the  case  of  the  twins  is  considered  by  Pro- 
fessor W.  H.  Pancoast  in  the  same  volume. 
With  the  knowledge  of  the  overlapping  peri- 
toneal pouches,  and  the  connecting  band  of 
liver-tissue  shown  by  the  autopsy  to  exist, 
Dr.  Pancoast's  conclusions  do  not  materially 
differ  from  those  arrived  at  in  the  text  by  Mr. 
Holmes.] 


place  and  extent  of  its  attachment,  and 
partly  upon  the  nature  of  the  parasite 
itself.  If  a  large  part  of  the  imperfect 
twin  is  attached  in  the  near  neighborhood 
of  vital  organs,  as  in  the  case  of  the  Asiatic, 
whose  cast  is  in  so  many  museums,  hav- 
ing a  large  part  of  the  body  and  both  ex- 
tremities of  another  foetus  hanging  from 
his  thorax,  much  care  would  be  required 
in  attempting  the  removal  of  the  parasitic 
growth.  Still  there  would.  I  should  suppose, 
be  no  insuperable  difficulty  in  amputating 
at  any  rate  so  much  of  it  as  would  restore 
the  person  to  a  natural  appearance  when 
clothed.  A  clamp  might  be  fixed  tightly 
on  the  neck  of  the  tumor,  or  large  vessels 
might  be  discovered  and  tied  before  the 
operation,  or  the  pedicle  might  be  severed 
by  gradual  strokes  of  the  knife  and  the 
vessels  tied  as  they  were  divided,  or  final- 
ly the  question  of  piecemeal  amputation 
at  several  sittings  might  be  entertained.1 
The  removal  of  such  parasites,  when 
they  occupy  (as  they  far  more  often  do) 
the  pelvic  region,  is  very  necessary  to  the 
patient's  comfort ;  but  here,  before  their 
removal  is  decided  on,  the  question  of 
their  nature  and  connections  must  be 
very  carefully  considered.  In  those  cases 
of  double  monsters  (like  the  Hungarian 
sisters)  where  the  twins  are  attached  by  a 
broad  band  near  the  buttocks,  it  has  al- 
ways been  found  that  either  the  rectum, 
genitals,  or  lower  end  of  the  spinal  col- 
umn, or  all  these  parts,  were  common  to 
both  bodies  ;  and  therefore  that  the  twins 


1  Since  the  above  was  written,  I  have  been, 
informed  by  Dr.  Pancoast,  jun.,  of  Philadel- 
phia, of  a  case  in  which  his  father  has  suc- 
cessfully removed  with  the  ecraseur  an  at- 
tached parasite  from  the  facial  region.  The 
photographs  of  the  child  before  and  after  the 
operation  are  in  the  Museum  of  St.  Bartholo- 
mew's Hospital.  This  operation  seems  to 
have  been  done  in  early  infancy ;  and  it 
would  probably  be  in  most  cases  advisable  to 
make  the  attempt  as  soon  as  possible.  More 
than  ordinary  complications  in  the  operation, 
or  unusual  weakness  in  the  infant,  might  in- 
duce the  surgeon  to  wait  for  a  time.  The 
photographs  referred  to  show  that  the  para- 
sitic foetus  was  attached  to  one  cheek  of  the 
living  child,  that  the  body  was  provided  with 
rudimentary  extremities,  and  ended  in  a 
large  fibro-fatty  mass  ;  and  that  on  cutting  it 
open  many  of  the  parts  of  the  natural  body 
could  be  distinctly  traced  in  it,  especially 
the  gastro-intestinal  tract.  The  only  harm 
that  was  occasioned  by  its  removal  appears  to 
have  been  that  a  fistula  into  the  mouth  of 
the  infant  was  left  in  consequence  of  the 
buccinator  muscle  having  been  prolonged 
into  the  coverings  t)f  the  parasitic  foetus,  and 
having  been  injured  in  its  removal.  It  is 
very  much  to  be  wished  that  further  particu- 
lars of  this  remarkable  case  should  be  pub- 
lished. 
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fould  not  be  separated  without  fatal  conse- 
quences. But  when  the  deformity  is  that 
which  is  commonly  called  "the  human 
tripod,"  in  which  the  two  legs  of  an- 
other foetus,  blended  together  Into  one, 
are  attached  to  the  pelvis,  no  such  con- 
nection is  probable.  The  genitals  of  the 
parasitic  foetus  as  well  as  the  spinal  col- 
umn are  probably  absent ;  and  if  they 
were  developed,  it  would  still  be  possible 
in  many  cases  to  remove  the  projecting 
extremities.  In  cases  of  tripodism,  there- 
fore, amputation  should  be  practised,  es- 
pecially on  males,  in  whom  the  defect 
could  only  be  concealed  from  view  by 
condemning  them  to  wear  female  clothing. 
All  the  published  cases  of  this  deformity 
will  be  found  collected  in  the  work  of 
Braune,  Die  Doppelbildungen,  etc.  I 
would  especially  call  attention  to  the  case 
(mentioned  in  that  work  on  p.  20)  of  Anna 
M.  Przesomyl,  a  Bohemian.  She  was 
shown,  at  six  years  of  age,  to  the  Gesellsch. 
d.  Naturforscher  in  Prague,  and  had  then 
an  irregular  oval  swelling,  covered  by  the 
normal  skin,  hanging  from  the  buttock  by 
a  pedicle,  so  that  it  struck  against  the 
legs  when  she,  walked.  The  skin  was 
healthy,  except  over  the  pedicle,  where  it 
was  thin,  and  almost  like  mucous  mem- 
brane. Bodies  resembling  long  bones 
could  be  felt  in  the  tumor,  and  there  were 
"evident  traces"  of  fingers  or  toes  pro- 
jecting from  its  lower  part.  Foetus  in 
foetu  was  universally  diagnosed.  As  no 
evidence  could  be  obtained  of  the  extent 
of  the  tumor  inside,  or  of  the  nature  of 
the  connection  with  the  pelvic  organs  or 
spine,  the  operation  was  declined.  The 
child  was  then  taken  about  as  a  show,  and 
seen  by  all  the  anatomists  and  surgeons 
in  Germany,  Holland,  Sweden  and  Den- 
mark. Dieffenbach  wanted  to  remove 
the  parasitic  growth ;  but  the  father 
would  not  consent  on  account  of  the  gain 
which  he  made  by  showing  the  child. 
The  parasite  grew  ;  but  her/health  con- 
tinued quite  good.  At  sixteen  she  de- 
termined to  have  it  removed  (although 
she  could  walk  quite  upright,  and  had 
perfect  health),  so  much  did  she  suffer 
from  the  weight  of  the  parasite.  Its 
shape,  size,  etc.,  are  shown  in  an  engrav- 
ing in  Braune 's  work.  The  length  was 
about  26  inches  ;  the  weight  was  guessed 
at  about  20  pounds  ;  the  pedicle,  which 
passed  into  a  kind  of  niche  in  the  buttock, 
■was  about  as  thick  as  the  forearm.1 
It  was  successfully  amputated  through 
its  first  swollen  portion,  leaving  a  consid- 
erable stump ;  but  this  stump,  which 
would  never  heal,  was  accidentally  at- 
tacked with  gangrene  in  consequence  of  a 
fall,  and  was  then  successfully  removed 

1  Prag.  Vierteljahrsschrift,  1850,  vol.  xxv., 
p.  74. 


by  ligature  and  sawing  through  its  bony 
connections.  In  the  end  the  girl  seems 
to  have  been  quite  cured.1 

I  need  not  dwell  here  on  the  cases  of  in- 
cluded parasites  (i.  e.,  foetal  remains  form- 
ing a  tumor,  either  subcutaneous  or  in 
one  of  the  great  cavities  or  viscera),  since 
such  cases  must  be  treated  on  the  same 
rules  as  any  other  innocent  tumor.  It  is, 
in  fact,  only  when  the  parasite  is  near 
the  surface,  and  lies  in  a  situation  in 
which  such  growths  are  often  met  with, 
as  the  sacral  or  coccygeal  region,  that  the 
nature  of  the  affection  can  be  even  sus- 
pected before  operation.  The  general 
rule  of  surgery  must  be  borne  in  mind, 
that  when  a  tumor  threatens  life,  it  is 
justifiable  to  run  any  risk  for  its  removal ; 
but  that  in  operations  of  complaisance, 
as  those  are  termed  which  are  performed 
on  account  of  affections  not  incompatible 
with  bodily  health,  no  danger  ought  to 
be  incurred,  except  at  the  express  wish  of 
the  patient,  or  his  friends,  if  a  child, 
after  the  nature  of  the  case  has  been 
properly  explained. 

Congenital  sacral  tumors. — In  connec- 
tion with  these  cases  of  included  foetus 
and  attached  foetus  we  must  also  speak  of 
those  rare  cases  in  which  congenital  tu- 
mors are  found  in  the  sacral  region, 
which  have  no  distinct  marks  of  parasitic 
origin.  Such  are  the  cystic,  fibroid,  and 
fatty  congenital  tumors. 

These  tumors  it  is  important  on  many 
grounds  to  distinguish  from  the  included, 
and  attached  parasites.  They  are  di- 
vided by  Braune  into  three  categories  :  1, 
coccygeal  tumors,  which  are  compound 
cystic,  and  other  congenital  and  more  or 
less  solid  tumors  of  the  region  ;  2,  simple 
cysts  ;  3,  caudal  excrescences  and  lipo- 
mata.  The  first  class  are  of  various 
composition,  and  grow  more  or  less  rap- 
idly. They  are  intimately  connected  to 
the  sacrum  and  to  the  coccyx,  when  that 
bone  is  developed ;  and  they  very  fre- 
quently are  in  connection  with  the  spinal 
membranes.  "When  the  spinal  canal, 
however,  is  closed,  they  usually  spring 
from  the  interior  of  the  pelvis,  and  press 
the  coccyx  backwards.  The  anus  is  dis- 
placed forwards,  and  the  growth  is,  ac- 
cording to  Braune,  always  limited  by  the 
edge  of  the  gluteus  maximus  muscle.  Op- 
erative interference  with  such  tumors  is 
in  the  highest  degree  dangerous,  and 
should  by  all  means* be  avoided  if  pos- 
sible,2 though  the  occurrence  of  convul- 

'  Other  instances  of  the  successful  removal 
of  these  superfluous  limbs  will  be  found  in 
my  work  on  the  Surgical  Treatment  of  Chil- 
dren's Diseases,  2d  edition,  pp.  11,  12. 

2  Braune  gives  reference  to  46  cases,  in  16 
of  which  operative  measures  were  attempted  ; 
but  in  only  5  with  success.     In  all  5  extirpa- 
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sions  or  other  symptoms  dangerous  to 
life  may  induce  the  surgeon  in  rare  in- 
stances to  interfere.  Such  was  the  case 
in  the  only  tumor  of  this  kind  which  I 
have  myself  seen.  It  was  in  appearance 
a  simple  fatty  tumor,  but  was  connected 
with  the  interior  of  the  spinal  canal,  and 
had.  caused  convulsions.  It  was  extir- 
pated with  success  by  Mr.  Athol  John- 
stone, whom  I  assisted  in  the  operation. 
We  both  saw  distinctly  the  bulging  and 
pulsation  of  the  spinal  membranes  after 
the  removal  of  the  tumor.  The  child 
died  of  another  disease  some  months  af- 
terwards ;  and  the  nature  of  the  tumor 
was  proved  by  dissection.1 

The  other  descriptions  of  congenital 
sacral  tumor,  viz.,  the  cystic  and  the  cau- 
dal or  lipomatous,  are  apparently  some- 
what less  dangerous,  especially  the  for- 
mer, although  none  of  these  tumors  can 
be  operated  on  without  risk. 

The  main  points  in  the  consideration  of 
these  rare  affections  are  to  distinguish  if 
possible  between  the  congenital  tumor 
and  the  parasite,  and  to  determine  in  the 
case  of  either  of  them  whether  there  is 
any  connection  with  the  interior  of  the 
spinal  canal  or  with  the  pelvic  viscera. 
The  distinction  between  the  parasites 
wmich  do  not  show  characteristic  shapes 
(as  those  do,  for  instance,  which  termin- 
ate in  fingers  and  toes)  and  the  tumors  is 
by  no  means  easy.  Even  after  removal 
from  the  body,  it  is  not  always  possible 
to  be  confident  as  to  those  which  contain 
a  number  of  cysts  mixed  with  various  tis- 
sues, such  as  shapeless  masses  of  carti- 
lage and  bone,  whether  those  tissues  are 
parts  of  an  undeveloped  fcetus  or  mere 
accidental  formations.2 

I  published  a  short  time  since  the  ac- 
count of  a  very  large  congenital  tumor, 
of  the  oompound  cystic  variety,  project- 
ing in  the  left  buttock,  and  attached  near 
the  coccyx,  which  I  removed  successfully 
from  a  female  child,  three  years  of  age. 
The  tumor  was  so  intimately  connected 
with  the  lower  bowel  that  it  had  an  im- 
pulse on  coughing  just  like  a  hernia.  The 
contents  of  the  large  cyst  were  fluid,  re- 
sembling cream  in  color,  but  very  fetid. 
At  its  base  were  some  smaller  cysts,  but 
no  distinct  traces  of  any  ftetal  structure.3 

tion  was  the  method  adopted,  which  is  much 
preferable  to  ligature  or  puncture.  The  sub- 
divisions which  Dr.  Braune  makes  of  this  class 
of  tumors  are  not  necessary  for  our  purpose. 

1  Path.  Soc.  Trans.,  vol.  viii.,  pp.  16-28. 

2  This  remark  is  illustrated  by  a  prepara- 
tion in  St.  George's  Hospital  Museum,  con- 
sisting of  a  number  of  irregular  pieces  of 
bone-  from  a  congenital  tumor  removed  by 
Sir  B.  Brodie  from  the  sacral  region.  The 
operation  proved  fatal. 

*  Surgical  Treatment  of  Children's  Dis- 
eases, p.  14. 


A' somewhat  similar  case,  under  the  care 
of  M.  Stoltz,  of  Strasbourg,  appears  to 
have  been  of  the  dermoid  variety.1  Nu- 
merous other  instances  of  the  successful 
extirpation  of  these  congenital  sacral  tu- 
mors have  been  put  on  record. 

In  congenital  sacral  tumor,  whether 
from  fetal  inclusion  or  not,  the  question 
of  surgical  interference  depends  not  on 
the  origin  but  on  the  connections  of  the 
tumor ;  that  is  to  sa}-,  that  there  are  fetal 
tumors  which  may  be  removed  with  per- 
fect success,  while  there  may  be  other  tu- 
mors, not  fetal,  in  wmich  the  formation 
may  be  so  far  within  the  pelvis  as  to  be 
inaccessible  to  the  knife.  Another  point 
is,  I  think,  equally  clear  from  the  records 
of  the  treatment  of  such  cases,  viz.,  that 
the  total  removal  of  the  tumor  is  a  safer 
course,  if  surgical  interference  is  admis- 
sible at  all,  than  any  partial  operation. 

Thus  in  a  well-known  case  under  his 
care,  Sir  B.  Brodie  says  :  "  Contrary  to 
my  advice,  a  surgeon  made  an  incision 
into  the  tumor,  which  not  only  served  no 
useful  purpose,  but  left  him  in  a  worse 
state  than  he  was  before.  Different  cysts 
suppurated,  discharging  pus  and  adhesive 
fluid  ;  sometimes  a  collection  of  fluid  and 
pus  pressed  on  the  rectum,  occasioning  a 
difficulty  of  expulsion  of  feces,  and  then 
discharging  its  contents  into  the  bowel. 
After  this  he  was  always  in  a  state  of 
greater  or  less  suffering.  He  lost  flesh, 
had  occasional  attacks  of  fever,  and  at  last 
he  sank  and  died." — Path.  Soc.  Trans., 
vol.  iii.,  p.  447. 

In  fact,  it  is  difficult  to  see  what  useful 
purpose  is  to  be  served  by  these  partial 
proceedings.  Either  the  tumor  is  within 
reach  of  dissection,  or  it  is  not.  If  it  be, 
and  if  the  operation  be  undertaken  in 
childhood^  and  the  operator  succeed  in  re- 
moving the  tumor  entire,  there  is  hardly 
an  instance  on  record  in  which  the  opera- 
tion failed  of  success  in  uncomplicated 
cases.  But  suppose,  on  the  other  hand, 
that  the  tumor  passes  so  deeply  into  the 
pelvis  as  to  be  beyond  the  reach  of  the 
knife  ;  what  prospect  is  there  then  that 
even  a  child,  far  less  an  adult,  could  sur- 
vive the  diffuse  cellular  inflammation,  the 
consequent  abscess  in  contact  with  the 
pelvic  peritoneum,  and  the  possible  visce- 
ral complications  which  would  follow  from 
laying  open  such  a  cyst  with  a  view  to  its 
obliteration  by  granulations,  or  from  pass- 
ing a  seton  through  it,  or  from  injecting 
it  with  an  irritating  fluid  ?  I  think  it  un- 
deniable that  in  any  doubtful  case  the 
more  prudent  course  would  be  to  endeavor 
to  remove  the  tumor;  and  if  this  turns 
out  to  be  impossible,  then  as  a  pis-alter  to 
remove  as  much  of  it  as  possible,  and 

i  See  the  French  translation  of  the  above 
work  by  Dr.  Larcher,  p.  17. 
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leave  the  remaining  cavity  to  granulate 
up.  I  speak  of  it  as'  a  cavity  because 
these  tumors  are  generally  more  or  less 
cystic ;  and  I  should  suppose  that  the 
prolongation  of  a  solid  tumor  deep  into 
the  body  could  be  ascertained  before  ope- 
ration. 

The  question,  then,  resolves  itself  into 
discovering  the  connections  of  the  tumor 
as  far  as  possible — whether  it  communi- 
cates with  the  spinal  canal,  with  the  rec- 
tum or  bladder,  or  passes  up  so  far  into 
the  pelvis  as  to  be  inaccessible.  The  di- 
agnosis must  be  allowed  to  be  sometimes 
very  difficult.  If  the  tumor,  as  in  my 
case,  be  situated  quite  to  one  side  of  the 
middle  line,  the  idea  of  its  spinal  origin 
may  be  laid  aside  ;  but  in  all  doubtful 
cases  the  nature  of  the  tluid  contained  in 
the  sac  should  be  very  carefully  ascer- 
tained by  puncture  and  subsequent  chem- 
ical observation.  The  communication 
with  the  spinal  canal  is  often  so  small  as 
to  escape  detection  by  physical  examina- 
tion ;  so  that  if  a  tumor  lying  in  or  near 
the  middle  line  contains  fluid  resembling 
that  of  spina  bifida,  it  must  be  regarded 
as  of  spinal  origin  ;  and  no  attempt  should 
be  made  to  extirpate  it. 

The  communication  of  a  tumor  of  this 
kind  with  the  rectum  can  be  judged  of  by 
the  occasional  discharge  of  its  contents  in 
the  motions.  Whether  this  fact  precludes 
the  possibility  of  successful  removal,  is  a 
question  for  the  surgeon  carefully  to 
weigh.  It  is,  to  say  the  least,  an  obstacle 
to  operation.  Communication  with  the 
other  pelvic  viscera,  as  the  bladder  or 
vagina,  is  no  doubt  possible  ;  but  I  do  not 
know  of  an  instance. 

The  depth  to  which  the  tumor  extends 
in  the  pelvis  can  only  be  imperfectly  de- 
termined before  operation.  On  the  one 
hand,  my  case  shows  that  even  a  very 
distinct  impulse  may  be  present  without 
the  tumor  being  in  contact  with  the  ab- 
dominal portion  of  the  intestines,  or  pene- 
trating into  the  general  peritoneal  cavity  ; 
while  a  case  reported  by  Senftleben1  on 
the  other,  proves  that  the  peritoneum 
may  be  opened  in  operating  on  a  case 
where  no  such  impulse  has  been  noted, 
though  it  proves  at  the  same  ti:ne  that 
such  an  accident  is  not  necessarily  fatal. 

In  the  Brit.  Med.  Journ.,  March  23, 
1867,  I  have  collected  the  results  of  all 
the  cases  of  congenital  sacral  tumor, 
which  are  reported  by  Braune,  where 
operations  were  practised,  with  the  addi- 
tion of  Corradi's,2  Senftleben's,  and 
Jollye's3  _  cases,  which  were  published 
since  the  date  of  Braune's  work,  and  all 
of  which  were  successful. 

1  Deutsche  Klinik,  1865,  p.  174. 

2  Ann.  univer.  di  Med.,  for  1866,  vol.  cxcv., 
p.  423. 

8  Lancet,  Aug.  4,  1866. 


The  following  are  the  main  results  :  1. 
As  to  congenital  tumors  not  of  a  fcetal 
nature,  including  all  forms  of  tumor,  both 
solid  and  cystic,  extirpation  was  carried 
out  in  nineteen  cases  reported  by  Braune, 
though  in  some  of  them  it  seems  not  to 
have  been  complete. 

Four  of  these  tumors  communicated 
with  the  spinal  canal.  In  the  two  cases 
where  the  surgeon  was  able  to  remove 
the  whole  tumor,  the  operation  suc- 
ceeded ;  the  tumor  being  in  both  cases 
fatty.  In  the  two  other  cases  the  tumor 
(more  or  less  cystic)  was  only  partially 
removed,  and  death  followed. 

In  five  cases,  where  the  tumor  was 
pendulous  and  more  or  less  solid  ("caudal 
lipomata,"  Braune),  extirpation  was  com- 
plete, and  successful  in  all. 

This  leaves  ten  cases  of  tumors,  chiefly 
cystic,  unconnected  with  the  spinal  canal, 
and  attached  to  the  sacrum  or  coccyx. 
Extirpation  was  only  partial  in  two  cases  ; 
in  one  of  which  the  result  was  fatal,  in 
the  other  doubtful.  In  the  other  eight 
cases  the  removal  seems  to  have  been 
complete,  and  all  the  patients  recovered 
except  one.  To  these  Mr.  Jollye's  case 
is  to  be  added. 

The  other  methods  of  treatment,  less 
radical  and  in  appearance  less  formidable, 
show  nevertheless  a  result  in  striking 
contrast  to  the  great  success  of  removal. 
Under  the  head  of  simple  "incision,"  or 
"  puncture,"  are  contained  the  records  of 
four  cases  of  "coccygeal  tumor,"  and  rive 
of  "  sacral  hygromata. "  All  were  fatal. 
But  in  another  case  of  sacral  hygroma, 
puncture  followed  by  iodine  injection  was 
effectual  in  curing  the  disease.  The  liga- 
ture was  used  in  three  cases  of  "  coccy- 
geal tumor,"  and  in  two  cases  of  sacral 
hygroma ;  the  two  latter  cases  were 
cured,  the  three  fonner  were  all  fatal ; 
but  it  is  fair  to  note  that  in  two  of  them 
it  seems  as  if  the  complete  extirpation  of 
the  tumor  was  contemplated,  but  was 
found  impossible,  owing  to  its  extensive 
connections,  the  disease  being  of  a  malig- 
nant nature.  Here  the  ligature  seems  ito 
have  been  employed  oniy  as  a  last  re- 
source, probably  to  save  the  patient  from 
bleeding  to  death. 

The  inference  from  this  is  inevitable, 
that  in  all  those  cases  of  congenital  sacral 
or  coccygeal  tumor  in  which  it  appears 
desirable  to  interfere  at  all,  the  complete 
removal  of  the  tumor,  either  by  the  knife 
or  the  ligature,  should  be  the  aim  of  the 
surgeon,  and  that  it  is  in  reality  far  more 
safe  to  dissect  out  the  tumor  than  to  pass 
a  ligature  beneath  it.  In  a  case  where 
the  tumor  spreads  so  far  into  the  pelvis 
that  it  cannot  be  followed  with  the  knife, 
the  ligature  perhaps  must  be  used,  but  it 
can  hardly  succeed  in  curing  or  even 
checking  the   progress    of   the    disease. 
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Punctures  (except  for  purposes  of  explo- 
ration), incisions,  and  setons,  ought  to  be 
absolutely  rejected  ;  nor  would  I  advocate 
the  employment  of  iodine  injection  in  any 
case  that  seemed  at  all  suitable  for  re- 
moval. 

Next  with  reference  to  tumors  of  foetal 
origin.  After  laying  down  the  natural 
division  of  these  foetal  tumors  into  "su- 
pernumerary limbs"  and  "parasite-tu- 
mors," and  calling  attention  to  the  in- 
sufficiency of  minor  operations,  Dr. 
Braune  says  :  "  Either  amputation  or 
extirpation,  whether  with  the  knife,  liga- 
ture, or  ecraseur,  must  always  be  the  ope- 
ration undertaken.  In  case  of  super- 
numerary limbs,  flaps  are  formed,  and 
the  proceeding  more  resembles  an  ampu- 
tation, while  in  the  parasite-tumors  it  is 
more  of  the  character  of  extirpation. 
Where  the  tumor  is  pedunculated,  pendu- 
lous, or  with  a  bony  attachment  and  very 
vascular,  the  ecraseur  may  be  used  with 
advantage,  or  Middeldorpft's  galvano- 
caustic,  which  more  than  replaces  tb^old 
ligature  and  annular  application  of  the 
cautery. 

"Incision  into  the  fluctuating  swelling 
was  practised  twice,  and  was  followed  in 
both  cases  by  death.  In  one,  injury  of 
the  spinal  membranes  was  the  cause,  the 
tumor  being  of  the  nature  of  spina  bifida. 

"The  bony  stalk  was  sawn  through, 
and  its  upper  part  left  in  the  pelvis  in 
three  cases,  and  in  all  with  success. 

"  Extirpation  was  practised  eleven 
times,  ten  times  with  success,  in  the  other 
with  a  fatal  result,  spina  bifida  being  also 
present. 

"  The  ligature  was  used  three  times, 
twice  successfully ;  once  it  had  to  be 
taken  off  again  on  account  of  convul- 
sions." 

The  three  amputations  referred  to 
above  were— 1.  By  Pitha,  quoted  above, 
p.  vi.  2.  By  Geller  (Virchow's  Arch. 
VI.,  520),  of  a  tumor  terminating  in  a 
finger  and  of  very  large  size,  which  was 
removed  at  the  acre  of  eight  weeks.  3. 
By  Schuh  (Wien.  Med.  Wochensch.,  1855, 
No.  51),  of  a  large  tumor  containing  por- 
tions of  intestine,  nerves,  and  numerous 
pieces  of  bone,  and  attached  to  the  sacrum 
by  a  bony  pedicle. 

To  these  instances  of  amputation  of 
supernumerary  limits,  I  may  add  Dr.  Cor- 
radi's  case,  in  the  Annali  Universali,  for 
1866. 

The  successful  cases  of  extirpation  of  a 
sacral  tumor  with  fcetal  remains  belong  to 
the  following  surgeons  :  Jacob  of  Dublin, 
Otto,  Middeldorpff,  T.  Blizard,  Schwartz, 
Laugier,  Porta,  Lotzbeck,  Emmerich,  and 
Osiander.  For  the  references,  I  must  re- 
fer to  Dr.  Braune's  work. 

To  these  instances  of  successful  extir- 
pation, Senftleben's  case,  above  quoted, 


is  to  be  added  ;  making  the  number  of 
successful  operations  eleven,  against  one 
failure. 

The  total  result  of  this  series  of  opera- 
tions would  be,  that  we  have  two  in- 
stances of  successful  amputation  of  well- 
marked  and  large-sized  supernumerary 
limbs,  two  of  amputation  of  tumors  of 
foetal  character  and  attached  to  the  pelvis 
by  a  stalk,  and  twelve  of  extirpation  of 
tumors  of  a  fcetal  nature  apparently  not 
so  attached,  and  that  in  all  the  cases, 
except  one  of  the  last  named,  the  opera- 
tion succeeded  ;  while  in  the  fatal  case 
the  disease  was  complicated  with  spina 
bifida. 

I  think,  then,  that  the  evidence  which 
I  have  here  produced  (and  which  includes, 
though  perhaps  not  the  whole,  certainly 
the  great  bulk  of  the  published  cases)  is 
very  favorable  to  operative  interference 
in  these  distressing  deformities.  The  re- 
sults of  experience  also  confirm  the  con- 
clusions of  a  priori  reasoning,  in  showing 
that  when  operative  measures  are  neces- 
sary, total  removal  is  the  proceeding  that 
should  be  adopted.  In  the  great  majority 
of  cases,  I  think  that  the  knife  will  be 
found  safer  than  the  ecraseur,  and  a  for- 
tiori than  the  ligature. 

It  appears  more  prudent,  both  in  cases 
of  subcutaneous  parasitic  formations  and 
in  compound  tumors,  not  to  be  too 
anxious  to  extirpate  the  entire  growth. 
If  the  projecting  portion  which  is  inter- 
fering with  the  patient's  comfort  be  re- 
moved, that  is  all  that  may  be  necessary. 
A  too-deep  dissection  may  easily  produce 
fatal  mischief.  It  does  not  seem  that 
supernumerary  limbs,  if  amputated,  ever 
grow  from  their  base  ;  and  in  the  case  of 
tumors,  though  they  may  certainly  grow 
again,  the  risk  of  having  to  perform  a 
second  operation  seems  to  be,  on  the 
whole,  the  less  evil  of  the  two.  The 
simple  cyst  must,  however,  of  course  be 
extirpated  entire,  if  at  all. 

Congenital  malformations  of  the  face  are 
not  limited  to  harelip  and  fissured  palate 
exclusively,  although  those  malformations 
form  so  much  the  larger  part  of  the  whole, 
that  a  man  may  have  had  an  extensive 
experience  in  the  treatment  of  them  with- 
out ever  having  had  an  opportunity  of 
seeing  the  rarer  forms. 

A  condition  of  the  mouth  is  spoken  of 
similar  to  that  which  so  often  affects  the 
anus,  viz.,  congenital  imperforation — at- 
resia oris.  It  does  not  seem,  however, 
that  any  instance  is  related  as  having 
occurred  within  modern  times.  The 
treatment  would  consist  in  removing  the 
membrane  which  closed  the  mouth,  and 
attempting  to  unite  the  skin  to  the  mu- 
cous membrane  around  the  opening,  so  as 
to  promote  union  by  the  first  intention, 
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without  which  a  recurrence  of  contraction 
would  be  to  be  feared. 

The  congenital  smallness  of  the  mouth 
(microstoma  congenituin)  spoken  of  by 
Yon  Amnion  and  Dieffenbach1,  appears  to 
he  merely  a  phenomenon  of  deficiency  in 
the  development  of  the  lower  jaw,  and 
therefore  to  be  beyond  treatment. 

A  fissure  similar  to  the  common  harelip 
is  said2  to  have  been  occasionally  noticed 
in  the  lower  lip  ;  and  another  similar  de- 
formity is  that  which  extends  laterally 
from  the  angle  of  the  mouth,  so  as  to  ex- 
pose the  back  teeth.3 

Fissures  into  the  nostril  through  the 
substance  of  the  cheek  are  also  met  with 
in  a  few  instances. 

All  such  deformities  must  be  treated  on 
the  same  general  principles  of  plastic  sur- 
gery which  guide  us  in  operations  for 
harelip  ;  viz.,  to  close  the  opening  by 
drawing  over  it  the  soft  parts  with  their 
raw  edges  in  as  neat  apposition  as  pos- 
sible, and  with  as  little  tension  as  may  be. 
Any  adhesions  to  the  bones  of  the  face 
which  render  this  difficult  must  be  divided. 
If  the  cleft  be  very  large,  it  may  be  ne- 
cessary to  cut  free  a  flap  to  glide  over  and 
fill  it;  and  in  all  cases  in  which  the 
muscles  tend  to  drag  on  the  wound,  their 
action  should  be  neutralized  by  the  "  hare- 
lip suture." 

Congenital  absence  of  the  nose  has  been 
spoken  of,  the  feature  being  replaced  by 
two  mere  openings  on  the  surface  of  the 
face ;  and  an  operation  has  been  de- 
scribed, which  is  said  to  have  cured  this 
horrible  deformity.4  It  is  not,  however, 
very  clearly  described,  nor  does  the  case 
seem  to  have  been  satisfactorily  followed 
up.  It  is  difficult  to  understand  how  a 
prominent  feature  could  be  fashioned  out 
of  the  soft  parts,  if  the  nasal  bones  were 
wholly  absent.  In  such  a  case  Langen- 
beck's  operation  for  transplanting  the 
periosteum  of  the  frontal  bone  might 
possibly  be  of  service. 

The  congenital  defects  of  the  organs  of 
vision  have -  been  spoken  of  in  Vol.  II. 
(Diseases  of  the  Eye.) 

The  malformations  of  the  brain  and  its 
coverings,  which  give  rise  to  the  tumors 


1  Fritze  u.  Reich,  Plastische  Chir.,  p.  90. 

2  Nelaton,  Path.  Chir.,  vol,  ii.,  p.  699. 

3  Von  Ammon,  Angeborne  Chir.  Krankht, 
tab.  iv.,  p.  14  ;  Debout,  Bull,  de  Ther.,  vol. 
lxiii.,  p.  15.  Sir  W.  Fergusson,  in  his  lectures 
at  the  Royal  College  of  Surgeons,  exhibited 
drawings  of  each  of  these  malformations 
(Lancet,  June  25, 1864)  ;  and  drawings  of  all 
these  malformations  of  the  face  have  been 
inserted  by  Dr.  Larcher  in  his  translation  of 
my  work  on  the  Surgical  Treatment  of  Chil- 
dren's Diseases.    (See  fig.  879,  p.  630.) 

4  Maisonneuve,  in  Bull,  de  Ther.,  1855, 
vol.  xlix.,  p.  559. 


of  the  skull  named  meningocele,  and  en- 
cephalocele,  will  be  found  described  with 
the  other  tumors  of  the  same  region  in 
the  essay  on  Eegional  Surgery. 

The  next  congenital  affection  which 
should  engage  our  attention  is  spina  bifida. 
This  is  a  malformation  which  is  seen, 
perhaps,  more  frequently  than  any  other 
except  harelip.  It  may  be  defined  as  a 
congenital  hernia  of  the  spinal  membranes 
through  a  fissure  in  the  walls  of  the  canal. 
Thus  a  tumor  is  formed,  which  is  usually 
of  a  rounded  shape,  lying  in  the  middle 
line  of  the  back,  fluctuating"  often  semi- 
transparent,  adhering  to  the  bones  of  the 
column  either  directly  or  by  means  of  a 
pedicle. 

Anatomy. — I  shall  not  attempt  in  this 
place  to  describe  the  anatomy  of  the  rarer 
forms  of  spina  bifida,  some  of  which, 
such  as  complete  fissure  of  the  whole 
spine,  are  incompatible  with  life,  and 
therefore  of  no  practical  interest ;  while 
others,  such  as  the  multilocular  tumors, 
those  which  are  complicated  with  com- 
plete absence  of  vertebrae,  those  which 
arise  from  fissure  of  the  body  instead  of 
the  laminae,  etc.,  are  so  rarely  met  with 
that  each  case  would  require  a  separate 
description.  Excluding  these  rarer  forms, 
let  us  study  the  surgical  anatomy  of  spina 
bifida,  in  the  same  manner  as  that  of  other 
herniae,  by  describing  the  composition  of 
(1)  the  coverings,  (2)  the  sac  and  its  neck, 
(3)  the  contents. 

1.  The  tumor  is  in  most  cases  covered 
by  healthy  and  unaltered  skin  ;  frequently, 
however,  the  skin  is  variously  modified 
from  the  standard  of  health.  Cases  are 
recorded  in  which  the  density  of  the  skin 
was  increased,  so  that  it  is  described  as 
hard  and  coriaceous  ;'  but  it  is  far  more 
common  to  find  the  skin  thinned  or  even 
altogether  deficient.  This  is  due  to  one 
of  two  causes ;  either  the  skin  was  origi- 
nally properly  formed,  with  the  cutis  and 
epidermis  natural,  but  has  become  thinned 
as  the  tumor  increased,  or  the  skin  has 
been  congenitally  deficient,  being  repre- 
sented only  by  a  thin  fibrous  material 
(something  like  a  cicatrix)  covering  the 
spinal  membranes,  or  even  altogether  ab- 
sent, so  that  a  bluish-red  membrane  per- 
meated by  vessels  is  exposed,  which  is 
the  spinal  dura  mater.  In  some  of  these 
cases  it  is  said  that  the  latter  membrane 
also  has  been  absent,  and  the  arachnoid 
exposed.  When  the  coverings  of  the 
tumor  are  thin,  serum  may  ooze  through 
them  without  any  actual  hole  ;2  but  ulcer- 
ation very  soon  takes  place  as  the  tumor 
increases,  and  then  the  sac  bursts. 

2.  The  sac  of  a  spina  bifida  is  formed  of 


'  Case  iv.  in  Mr.  Prescott  Hewett's  paper, 
Med.  Gaz.,  vol.  xxxiv.,  p.  460. 

2  Laborie,  Ann.  de  Chir.,  vol.  xiv.,p.  272. 
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the  membranes  of  the  cord  matted  to- 
gether ;  and,  in  some  rare  cases  where 
extensive  malformation  is  connected  with 
hydrocephalus,  this  sac  is  lined  by  the 
substance  of  the  cord  itself,  spread  out 
into  a  thin  layer  on  the  inside  of  the 
membranes.  Its  neck  is  formed  by  an 
opening  in  the  lamina?  and  spinous  pro- 
cesses of  one  or  more  vertebrae,  and  is 
longer  or  shorter  according  to  circum- 
stances. When  the  hole  in  the  canal  is 
large  and  the  tumor  sessile,  there  seems 
to  be  no  neck ;  while  at  other  times  the 
tumor  hangs  down  over  the  child's  back 
b}r  a  long  stalk,  which  in  one  case  is  said 
to  have  been  a  foot  in  length. ' 

3.  The  contents  of  the  sac  are,  first,  in 
all  cases  more  or  less  watery  fluid— the 
subarachnoid  fluid  ;  second,  in  most  in- 
stances a  portion  of  the  cord  itself,  or  the 
cauda  equina,  or  some  of  the  spinal 
nerves  ;  and  lastly,  in  very  rare  cases 
more  or  less  of  connective  tissue,  or  of 
fat.  Spina  bifida  is  caused  either  by  an 
arrest  of  development  in  the  arches,  of  by 
a  dropsy,  probably  inflammatory,  of  the 
membranes  before  the  bones  are  ossified. 
Either  cause  would  account  for  the  fact, 
that  the  malformation  is  far  more  common 
in  the  lumbo-sacral  region  than  in  all- 
other  parts  of  the  spine  put  together. 
There  are  too  few  preparations  of  spina 
bifida  in  the  higher  parts  of  the  column 
preserved,  or  accurately  described,  to 
allow  of  an  opinion  as  to  their  usual  con- 
tents ;  but  it  is  known  that  in  the  common 
position  of  spina  bifida,  the  cord,  or  some 
important  part  of  it,  is  almost  always 
contained  in  the  sac.2  When  the  cord 
itself,  or  its  prolongation,  is  the  part  con- 
tained, it  is  always  closely  united  to  the 
back  of  the  sac  in  the  middle  line.  The 
nerves  either  run  across  the  cavity  of  the 
sac,  or  in. the  substance  of  its  tissues,  to 
their  destination. 

Symptoms. — The  symptoms  of  spina 
bifida  will  be  easily  understood  when  its 
anatomy  is  known.  The  tumor  is  always 
in  the  middle  line,  and  always  attached 
to  the  bones.  The  hole  in  the  canal  can 
be  readily  felt  if  the  parts  which  cover  it 
are  not  very  thick.  If  the  skin  is  thin, 
the  tumor  has  the  transparency  of  hydro- 
cele. The  fluid  can  often  be  partly  pressed 
back  into  the  canal,  and  then  tension  of  the 
fontanelle,  or  increase  in  the  size  of  the 
hydrocephalus  (if  the  latter  exists),  will 
be  noticed  ;  nervous  symptoms  also  are 
frequently  produced.    The  size  or  tension 

1  Boston  Med.  and  Surg.  Journ.,  1S62,  p. 
456. 

2  Mr.  Hewett  found  only  one  such  prepara- 
tion out  of  twenty  in  which  the  nerves  were 
not  connected  with  the  sac,  op.  cit.,  p.  461. 
The  cord  has  been  found  in  the  sac  in  the 
dorsal  region,  Laborie,  op.  cit.,  p.  280. 


of  the  tumor  is  sometimes  increased  when 
the  child  cries.  Symptoms  due  to  inter- 
ference with  the  functions  of  the  cord  are 
not  infrequent— palsy  of  the  limbs  or  of 
the  sphincters,  and  convulsions. 

The  progress  of  the  disease  is  usually  to 
death.  As  the  size  of  the  tumor  increases, 
the  patient  often  dies  of  convulsions,  or 
the  skin  ulcerates  and  the  tumor  bursts  ; 
and  then  palsy  or  convulsions  produce 
death.  But  although  the  great  majority 
of  cases  are  speedily  fatal,  it  is  not  always 
so.  Many  cases  are  recorded  in  which 
the  tumor  has  continued  to  grow,  but  not 
more  than  in  proportion  to  the  rest  of  the 
body,  and  has  produced  no  symptoms — 
the  patient  dying  at  various  periods  of  some 
other  disease.1  In  other  and  much  rarer 
cases,  the  disease  has  undergone  a  pro- 
cess of  spontaneous  cure  ;  the  elongation 
of  the  pedicle  produced  by  the  weight  of 
the  tumor  having  resulted  in  closure  of 
the  orifice  of  communication  with  the 
spinal  canal,  so  that  there  remained  merely 
a  closed  cyst,  which  either  remained  in- 
nocuous or  was  removed.  Finally,  re- 
covery has  been  known  to  follow  on  the 
rupture  of  the  sac. 

Active  surgical  treatment  usually  hast- 
ens death  ;  yet  cases  have  been  known  to 
recover  after  many  varieties  of  operation. 
It  is  this  fact  which  makes  the  interest  of 
the  disease,  and  renders  the  surgeon  anx- 
ious to  separate  from  each  other  the  cases 
which  should  be  left  alone  and  those  which 
should  be  treated  actively  ;  and,  further, 
to  assign  to  each  class  of  the  latter  cases 
its  appropriate  method  of  treatment. 

Treatment. — The  great  obstacles  to  the 
success  of  operations  for  spina  bifida  are 
the  free  communication  between  the  sac 
and  the  cavity  of  the  theca,  and  the  pro- 
bable presence  of  the  cord,  or  large  nerves, 
in  the  sac.  In  consequence  of  these  ana- 
tomical dispositions,  even' active  surgical 
measure  is  liable  to  be  followed  (in  fact, 
will  almost  certainly  be  followed)  by  dif- 
fuse inflammation  of  the  spinal  mem- 
branes, or  gangrenous  softening  of  the 
cord.  Now,  as  every  true  spina  bifida  - 
communicates  freely  with  the  spinal  theca, 
and  as  a  very  large  majority  of  those  of 
the  common  form  (in  the  lumbo-sacral 
region)  contain  the  cord  or  nerves,  no 
further  argument  is  required  to  prove  the 
expediency  of  abstaining  from  active  inter- 
ference.   Therefore,  in  every  case  of  spina 

1  The  most  advanced  age  to  which  any  pa- 
tient has  been  known  to  survive  seems  to  b« 
fifty;  Behrend,  in  Journ.  f.  Kinderkrankhei 
ten,  vol.  xxxi.,  p.  350.  A  curious  case  is  on 
record  in  the  Bull,  de  la.  Soc.  de  Chir.,  I860, 
p.  396,  of  a  man  who  lived  to  the  age  of  forty- 
three,  having  survived  a  very  complicated 
operation  for  the  stone,  and  died  of  a  recur- 
rence of  the  latter  disease. 
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bifida  in  which  the  child  is  in  good  health 
and  the  skin  does  not  threaten  to  burst, 
nothing  should  be  done,  except  to  support 
the  tumor  by  means  of  a  concave  shield 
well  padded  (which  may  make  slight 
pressure  if  no  pain  is  produced  thereby), 
aud  watch  the  case,  in  the  hope  that  the 
disease  may  remain  stationary — perhaps 
even  undergo  a  spontaneous  cure.  But 
what  course  is  to  be  pursued  in  cases 
where  the  tumor  is  increasing  rapidly, 
and  where  the  thinness  or  ulceration  of 
the  skin  proves  that  the  sac  will  soon 
burst ;  or  where  it  has  once  burst  and  the 
infant  has  survived  ;  or  where  convulsions 
have  come  on  and  are  frequent  and  severe  ; 
or  where  hopeless  paralysis  renders  life  a 
burden  ?  It  is  obvious  that  in  any  of 
these  cases  the  child's  condition  can  hardly 
be  made  worse  ;  and  the  only  question  is, 
whether  there  is  enough  prospect  of  doing 
good  to  induce  the  surgeon  to  risk  the 
reputation  of  himself  and  his  art  by  at- 
tempting anything.  Let  us  recur  to  our 
previous  statement  of  the  chief  obstacles 
to  success,  and  see  whether  they  can  be 
in  any  way  obviated.  The  first  of  these 
obstacles  is,  the  free  communication  of 
the  sac  with  the  cavity  of  the  spinal  mem- 
branes. If,  then,  this  communication 
could  be  temporarily  obstructed,  the  inte- 
rior of  the  sac  might  be  treated  by  injec- 
tion, as  congenital  hydrocele  sometimes 
is,  without  any  propagation  of  the  inflam- 
mation to  the  general  cavity  ;  or  might, 
perhaps,  tolerate  some  of  the  other  methods 
of  treatment  to  be  alluded  to  presently. 
In  other  words,  pedunculated  tumors  are 
much  more  favorable  for  treatment  than 
those  that  are  sessile.  Next,  as  to  the 
presence  of  the  cord.  If  it  be  present,  it  is 
united  to  the  back  of  the  sac  in  the  middle 
line,  and  cannot  be  reduced  or  got  rid  of 
in  any  way.  The  injection  of  iodine  would 
most  likely  set  up  such  an  amount  of  in- 
flammation as  would  lead  to  paraplegia  ;' 
while  ligature  or  any  sanguinar}^  opera- 
tion must  be  inevitably  fatal.  To  judge 
whether  the"  cord  is  or  is  no.t  present,  we 
have  only  probabilities  to  guide  us.  The 
probability  of  the  presence  of  the  cord  or 
large  nerves  varies  according  to  whether 
the  tumor  is  pedunculated  or  not.  If  the 
opening  into  the  canal  be  very  small  (espe- 
cially with  a  voluminous  tumor),  the  cord 
is  the  less  likely  to  pass  through  it,  and 
vice  versd.  If  the  tumor  can  be  tapped, 
and  the  fluid  drawn  off  without  producing 
nervous  symptoms — if  there  is  no  in- 
creased sensibility  in  the  usual  place  of 
attachment  of  the  cord — if  the  disease, 
though  increasing,  is  not  attended  by 
convulsions — if  the  tumor  is  equable  in 
transparency  and  consistence  throughout 

1  See  a  case  by  M.  Viard,  Bull,  de  la  Soc. 
de  Chir.,  1860,  2me  ser.  torn,  i.,  p.  616. 
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—if,  on  tapping  the  tumor,  the  trocar  can 
be  passed  into  the  centre  of  the  sac  with- 
out appearing  to  set  up  such  symptoms 
as  we  should  expect  from  touching  the 
cord — we  may  fairly  act  on  the  assump- 
tion that  the  cord  is  absent.  In  cases 
where  it  is  suspected  that  the  cord  is  pre- 
sent, no  treatment  should  be  adopted, 
except  in  express  deference  to  the  wishes 
of  the  child's  parents,  and  with  a  full 
knowledge  on  their  part  of  the  probability 
of  a  fatal  result. 

When  the  rapid  increase  in  the  size  of 
the  tumor  is  the  only  symptom  requiring 
surgical  interference,  no  more  active 
measures  should  be  employed,  until  the 
effect  of  repeated  tapping,  followed  by 
the  application  of  pressure  cautiously  and 
gradually,  has  been  ascertained.  In  this 
way  Sir  A.  Cooper  obtained  two  very 
gratifying  successes. '  The  tapping  should 
be  performed  with  a  fine  trocar,  intro- 
duced always  on  one  side  (remembering 
that  the  cord,  when  it  is  present,  is  always 
attached  in  the  middle  line),  aud  the 
tumor  should  not  be  entirely  emptied  at 
first.  After  a  portion  of  its  fluid  has  been 
removed,  a  pad  and  bandage,  or  some 
apparatus  in  the  form  of  a  bag-truss,  may 
be  used  ;  or  the  skin  may  be  painted  with 
collodion,  either  without  puncture  or  after 
puncture,  the  wound  having  been  allowed 
to  heal.  If  the  skin  is  very  thin,  the  col- 
lodion should  be  used  at  first  diluted  with 
equal  parts  of  castor  oil.  A  thick  layer 
should  be  painted  on,  and  the  part  kept 
exposed  to  the  air  till  the  fluid  has  com- 
pletely dried  (say  an  hour  and  a  half).  In 
a  case  reported  by  Behrend,2  this  plan 
proved  perfectly  successful  ;  combined, 
however,  with  the  internal  administration 
of  calomel. 

But  when  the  tumor  refills  as  fast  as  it 
is  emptied  by  the  trocar,  some  other 
method  must  be  practised  if  the  child's 
life  is  to  be  saved.  The  operations  which 
have  been  used  are  (1)  injection,  (2)  liga- 
ture, (3)  excision.  Issues  and  setons  have 
also  been  employed,  but  not  since  the 
anatomy  of  the  disease  has  been  under- 
stood. Their  use  would  now  be  quite 
unjustifiable. 

1.  Injection  of  the  sac  is  by  far  the 
most  promising  method.  Tincture  or  so- 
lution of  iodine  is  the  only  fluid  with 
which,  as  far  as  appears,  the  experiment 
has  been  made  •,  and  its  success  has  been 
sufficient  to  make  us  hesitate  before  using 
any  other  agent.  In  fact,  it  is  difficult  to 
conceive  of  any  other  which  would  unite 
in  so  great  a  degree  efficacy  with  harm- 
lessness.  There  are  two  principal  methods 
of  using  iodine  injections  in  this  disease. 
By  the    first,   which  we   may    call    the 

1  Med.  Chir.  Trans.,  vol.  ii.,  p.  324. 

8  Journ.  f.  Kinderkrankheiten,  vol.  xxx. 
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American  method,  the  sac  is  not  emptied,  ] 
but  a  certain  amount  of  the  fluid  is  drawn  , 
out  of  it,  and  its  place  supplied  by  the  j 
iodine  solution.  Even  this  mixture  is  I 
sometimes  withdrawn  from  the  sac,  after 
having  been  left  to  act  upon  its  lining- 
membrane  for  a  few  minutes.  This  was 
the  method  adopted  by  Brainard,  of  Chi- 
cago.' In  the  other,  or  the  Trench 
method,  introduced  by  Velpeau,  all  the 
fluid  is  withdrawn  from  the  sac,  which  is 
then  injected  with  tincture  of  iodine  and 
water,  like  a  common  hydrocele.  Nume- 
rous successes  are  claimed  for  both  meth- 
ods. Dr.  Caradec,  of  Brest,  operated  on 
three  cases  by  iodine  injection  ;  two  were 
cured,  and  in  the  third  case  success  ap- 
peared probable,  when  some  imprudence, 
on  the  part  of  the  child's  mother,  led  to 
a  fatal  issue.2  In  a  report  on  this  subject, 
published  by  M.  Debout  in  the  Bulletin  de 
la  Societe  de  Chirurgie  de  Paris,  1863,  p. 
■612,  the  reporter  states  that  Brainard  had 
operated  in  6  cases,  5  of  which  had  been 
successful ;  and  that  Velpeau's  method 
had  been  adopted  in  10  cases,  of  which  5 
were  cured,  4  died,  and  1  failed.  I  must 
confess  that  I  look  on  these  figures  with 
some  slight  suspicion.  Brainard  himself, 
in  reporting  a  seventh  case,  gives  what 
seems  quite  a  different  version  of  his  suc- 
cess. He  says,3  that  he  has  treated  7 
cases  of  spina  bifida  with  iodine  injec- 
tions ;  that  3  out  of  those  cases  were  un- 
complicated with  hydrocephalus,  and  that 
all  these  3  were  "perfectly  and  perma- 
nently cured."  There  is,  however,  I 
think,  no  doubt  that  injection  has  proved 
far  more  successful  than  either  of  the 
other  two  plans,  and  should  always  be 
used,  when  not  plainly  contra-indicated, 
in  any  tumor  in  which  active  treatment 
is  considered  necessary.  It  is  highly 
desirable,  if  possible,  to  stop  the  commu- 
nication with  the  spinal  canal,  in  order 
that  the  injection  may  not  excite  inflam- 
mation in  the  cavity  of  the  membranes. 
Therefore,  those  tumors  which  are  pe- 
dunculated, or  have  a  very  small  orifice, 
are  best  suited  for  this  treatment.  Super- 
ficial tumors  are  also  more  likely  to  be 
successfully    treated   than    those   which 

1  Brainard's  method  of  operating  is  thus 
described  by  himself.  Six  ounces  of  fluid 
were  drawn  off ;  half  an  ounce  of  a  solution 
of  5  grs.  of  iodine  and  15  of  iodide  of  potas- 
sium to  the  ounce  of  water  was  injected,  then, 
after  a  few  seconds,  allowed  to  flow  out ;  next 
the  sac  was  washed  out  with  water  ;  and 
finally  2  oz.  of  the  original  cerebro-spinal  fluid 
(kept  for  the  purpose  at  the  temperature  of 
the  body)  was  reinjected.  All  this  was  done 
under  chloroform,  and  pressure  was  afterwards 
applied.     Brainard,  op.  infr.  cit.     (Note  3.) 

2  Union  Medicale,  18G7,  pp.  402,  467. 

»  Am.  Journ.  Med.  Sc,  July,  1861,  p.  65. 


are  covered  with  a  mass  of  soft  parts,  on 
account  of  the  impossibility  of  command- 
ing the  orifices  in  the  latter. 

2.  The  ligature  of  the  pedicle  of  the 
tumor,  by  instant  strangulation,  has  been 
practised  frequently  ;  but,  I  believe,  always 
with  fatal  effect.  The  gradual  compres- 
sion of  the  pedicle  by  means  of  quills  laid 
on  either  side,  and  brought  gradually 
towards  each  other,  was  devised  by  Ben- 
ard  ;'  and  Dubois  effected  the  same  pur- 
pose by  means  of  a  clamp  placed  on  the 
neck  of  the  tumor.2  It  does  not  seem 
essential  to  the  success  of  this  operation 
that  the  tumor  should  be  removed  ;  but 
when  the  neck  has  been  divided,  it  may 
be  as  well  to  do  so.  This  plan  would 
be  only  applicable  to  the  same  kind  of 
tumor  as  the  iodine  injection,  and  it  ap- 
pears far  more  dangerous. 

3.  There  remains  the  operation  of  ex- 
cising the  sac.  As  several  ca-ses  of  suc- 
cessful excision  are  on  record,  it  would,  I 
think,  be  rash  to  proscribe  the  operation 
in  a  disease  so  fatal  in  itself  as  spina 
bifida.  The  tumor,  if  covered  with . 
healthy  skin  and  fat,  may  be  laid  bare, 
and  the  cyst  opened  by  an  incision  on  one 
side  of  the  middle  line,  cautiously  en- 
larged to  the  extent  necessary  to  see  into 
its  interior.  If  the  cord  or  large  nerves 
are  seen,  the  operation  must  be  given  up. 
Otherwise  the  sac  is  to  be  removed,  a 
portion  being  retained  large  enough  to 
cover  the  orifice  in  the  canal  completely. 
This  portion  is  to  be  implanted  into  the 
tissues  around  the  orifice  by  points  of 
silver  suture,  and  the  integument  united 
over  it.  The  only  prospect  of  success  for 
this  operation  is  the  faint  chance  that  the 
parts  may  heal  over  the  orifice  of  the  sac, 
without  such  an  amount  of  inflammation 
as  would  spread  to  the  general  cavity  of 
the  membranes.  I  have  operated  once 
in  this  manner  ;  but  the  result  was  fatal. 
In  a  successful  case  in  France,3  the 
ecraseur  was  used  to  divide  the  neck  of 
the  sac  (uje  ne  sais  trop  xjourquoi,'n  says 
the  reporter  of  the  case  naturally  enough) ; 
and  though  a  hole  was  left  into  the  spinal 
canal  larger  than  the  end  of  the  finger, 
the  patient  (fourteen  years  of  age)  re- 
covered without  a  had  symptom.  The 
following  note  appears  on  p.  Ill  of  the 
French  translation  of  my  work  on  the 
Surgical  Diseases  of  Children: — "Ex- 
cision followed  by  suture,  as  recom- 
mended by  Brunner,  has  been  practised 

1  Gaz.  med,  de  Paris,  torn,  ix.,  p.  573.  A 
successful  operation  on  this  plan  by  M.  Latil 
is  quoted  by  M.  Larcher  on  p.  109  of  his 
translation  of  my  work  on  the  Surgical  Treat- 
ment of  Children's  Diseases,  from  the  Bulle- 
tin de  Therapeutique,  torn.  i. 

2  Laborie,  op.  cit. 

3  Bull,  de  la  Soc.  de  Chir.,  1860,  p.  664. 


SPINA    BIFIDA, 


843 


by  Trowbridge,  and  afterwards  by  Du- 
bourg,  in  three  cases,  and  twice  witli 
success.  The  sac  being  opened,  the 
opening  into  the  spinal  canal  was  closed 
by  the  linger  and  the  superfluous  part  of 
the  sac  removed,  so  that  what  remained 
could  be  brought  down  and  united  accu- 
rately at  the  situation  of  the  opening,  by 
means  of  the  twisted  suture.  This  de- 
scription is  taken  from  a  work  of  Bouchut. 
M.  Eoyer  and  M.  Nott  have  also  em- 
ployed this  method,  more  or  less  modified, 
and  both  unsuccessfully,  f  Eoyer,  Bull,  de 
l'Acad.  de  Med.,  vol.  xxxi.,  p.  33  ;  Nott, 
Gaz.  med.,  1856,  p.  102.)" 

Dr.  Wilson,  of  Claycross,  has  removed 
a  spina  bifida  twice  with  success.  In  the 
first  operation,1  he  previously  compressed 
the  pedicle  of  the  tumor  (which  was  in 
the  dorsal  region)  with  a  clamp ;  the 
object  being  to  induce  a  new  action  in 
the  pedicle  and  the  secreting  sac,  to 
isolate  the  latter  partially,  and  to  ascer- 
tain the  constitutional  elfects  of  inter- 
ference with  the  neck  of  the  tumor. 
This  being  well  borne,  the  tumor  was 
removed,  the  edge  of  the  membranes 
touched  with  a  red-hot  knitting-needle, 
and  the  skin  united  with  wire  sutures. 
The  child  recovered  perfectly.  In  the 
second  case,  the  tumor  was  over  the  last 
lumbar  vertebra ;  the  child,  two  years 
old,  was  in  a  state  of  great  exhaustion, 
and  there  was  constant  discharge  from 
the  wall  of  the  sac,  which  was  thin  and 
membranous.  The  tumor  was  removed 
as  in  previous  cases,  but  without  any 
previous  use  of  the  clamp,  and  the  child 
recovered  perfectly. 

Signor  Rizzoli,  of  Bologna,2  removed  a 
cervical  spina  bifida,  by  means  of  the 
clamp,  or  enterotome,  applied  to  the 
neck  of  the  tumor,  so  as  to  bring  its 
parietes  into  accurate  apposition.  The 
sac  sloughed,  and  was  removed  on  the 
fourth  day,  and  the  clamp  was  taken  off 
on  the  following  day.  The.  child  re- 
covered completely,  and  the  hole  (which 
was  in  the  fourth  vertebra)  rapidly  cica- 
trized. 

The  same  surgeon  relates  a  most  inter- 
esting case  under  the  care  of  Signor  Be- 
rardi,  of  a  large  and  long  spina  bifida  in 
the  coccygeal  region,  and  much  resem- 
bling a  tail,  which  hung  down  to  the 
middle  of  the  leg.  This  was  cured  by 
repeated  evacuations  of  its  fluid  contents, 
and  the  obliteration  of  its  pedicle  by 
pressure  with  pieces  of  wax  bougie,  fol- 
lowed by  the  amputation  of  the  appen- 
dage. 

Another  method  of  operating  with  the 
knife,   though  it  can    hardly  be    called 

1  Path.  Soc.  Trans.,  vol.  xiv.,  p.  214. 

2  Memorie  chir.  ed  ostetriche,  vol.  ii.,  p. 
565. 


excision,  has  been  practised  by  Mr.  Bor- 
lase  Childs.1  It  consists  in  opening  the 
tumor,  pushing  its  collapsed  parietes  back 
into  the  canal,  and  uniting  the  soft  parts 
over  all,  tightly  enough  to  prevent  the 
re-protrusion  of  the  sac.  The  only  at- 
tempt yet  made  in  this  way  was  fatal ; 
and  I  confess  that  it  seems  to  me  even 
more  dangerous  than  excision. 

1  do  not  think  we  are  in  a  condition  to 
point  out  in  what  cases  each  of  these 
methods  of  operating  is  indicated  ;  but  as 
far  as  the  limited  experience,  above  re- 
ferred to,  would  justify  a  conclusion,  it 
would  seem  that  the  total  excision  of  the 
tumor  does  not  involve  more  risk  than 
the  method  of  ligature.  Dr.  Wilson, 
whose  practical  experience  in  this  matter 
entitles  his  opinion  to  respect,  urges  the 
applicability  of  the  method  to  cases  of 
pedunculated  tumors,  in  which  symptoms, 
persisting  in  spite  of  milder  treatment, 
seem  to  justify  operative  measures.  And 
no  doubt,  there  is  much  less  risk  in 
operating  on  a  tumor  which,  being  pe- 
dunculated, is  less  likely  to  contain  the 
spinal  cord  or  larger  nerves,  and  whose 
channel  of  communication  can  be  com- 
manded while  the  sac  is  being  removed. 
But  then  there  is  less  likelihood  of  need 
for  operation  in  such  cases,  since  they 
are  just  those  which  are  most  amenable 
to  pressure  or  injection.  In  cases  where 
the  tumor  is  sessile,  and  where  the  symp- 
toms call  for  operation,  excision  is  the 
only  available  resource  ;  but  it  is  far  less 
likely  to  succeed.  Thus  it  was  in  my 
case,  referred  to  above,  and  which  proved 
rapidly  fatal  from  diffuse  meningitis. 

In  some  works2  will  be  found  a  tabular 
statement  of  the  supposed  indications  and 
counter-indications  to  operative  measures 
in  these  cases  ;  but  such  elaborate  state- 
ments, while  far  from  being  beyond  criti- 
cism, do  not  appear  to  be  of  much  practi- 
tical  utility.  No  case  of  spina  bifida  ought 
ever  to  be  subjected  to  any  active  opera- 
tive interference,  except  in  the  most  urgent 
circumstances ;  and  in  every  case  the 
mildest  measure  which  holds  out  any 
rational  prospect  of  cure  should  be  the 
one  selected. 

False  spina  bifida. — This  term  includes 
sevei*al  perfectly  different  forms  of  super- 
ficial tumor,  all  of  which  agree  in  this 
leading  feature,  that  they  communicate 
with  the  cavity  of  the  spinal  canal,  but 
not  with  that  of  the  membranes.  They 
are,  1.  The  sacs  of  true  spina  bifida,  the 
necks  of  which  have  become  obliterated, 
and  which  have  thus  become  detached 
from  the  membranes.  2.  Congenital  tu- 
mors.    3.  Included  fcetal  remains.     Like 

'  Behrend,  op.  cit.,  case  19. 

2  E.  g.  Behrend,  op.  cit.,  adopted  from  La- 
borie. 
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the  true  spina  bifida,  these  are  more  com- 
mon in  the  lower  part  of  the  column. 

1.  Pedunculated  sacs,  which  communi- 
cate with  the  spinal  theca  by  a  narrow 
channel,  may  have  that  channel  closed, 
either  by  inflammation  occasioned  by  the 
dragging  of  the  tumor  and  the  pressure  of 
the'parts  around,  or  by  the  growth  of  the 
bones  encroaching  on  the  membranous 
tube.  Such  is  believed  to  have  been  the 
history  of  a  remarkable  case,  which  Mr. 
Solly  has  recorded  in  vol.  xl.  of  the 
Medico-Chirurgical  Transactions.  It 
must  be  allowed  that  the  precise  nature  of 
the  tumor  in  this  case  is  doubtful ;  but 
other  instances  (although  very  few)  of  this 
kind  of  spontaneous  cure  are  recorded.1 
Its  occurrence  will  be  known  by  the  oblite- 
ration of  the  tube  of  communication  be- 
tween the  sac  and  the  lamina?,  and  the 
feeling  of  those  bones  ossified  beneath  the 
tumor.  Under  these  circumstances,  an 
operation  for  the  removal  of  the  tumor  is 
justifiable,  though  it  can  hardly  t)£  con- 
sidered necessary. 

2.  Congenital  tumors  inside  the  spinal 
canal  are  of  very  various  kinds.  The 
most  important  are  found  in  the  sacral 
region,  and  these  have  been  discussed  in 
a  preceding  page  (835). 

3.  The  question  of  included  parasites 
has  also  been  discussed  above. 

In  considering  the  question  of  removing 
a  false  spina  bifida,  its  connection  with  the 
spinal  canal,  and  with  the  great  cavities  of 
the  body  (as  the  pelvis),  must  be  carefully 
investigated:  and  in  the  pelvic  region  a 
thorough  examination  of  the  rectum  and 
genital  organs  must  be  made.  If  the 
tumor  is  free  from  both  these  sources  of 
danger,  it  may  be  operated  on  without 
scruple.  If  it  be  in  such  close  connection 
with  the  canal  as  to  lead  to  the  inference 
that  it  springs  from  its  interior,  but  still, 
from  its  unvarying  size  under  pressure 
and  from  other  circumstances,  a  hope  is 
entertained  that  it  may  have  no  commu- 
nication with  the  membranes,  it  may  be 
made  the  subject  of  treatment,  should  the 
symptoms  justify  interference.  In  that 
case,  if  the  tumor  be  purely  cystic,  iodine 
injection  is  no  doubt  the  proper  measure  ; 
but  in  mixed  cystic  tumors  this  will 
probably  fail.  It  may  be  tried,  however, 
if  the  cyst  bears  a  large  relation  to  the 
bulk  of  the  whole  tumor;  and  it  is  not  till 
after  its  failure  that  it  would  be  advisable 
to  debate  the  very  difficult  and  doubtful 
question  of  excision. 

Imperforate  rectum  is  a  deformity  which, 
though  sufficiently  rare  to  prevent  most 

1  In  a  debate  at  the  Soc.  de  Paris  (Bulletin, 
1860,  p.  387),  M.  Debout  is  reported  to  have 
said  that  he  knew  of  only  five  eases  of  spon- 
taneous cure  ;  three  in  the  coccygeal  region, 
and  two  in  the  lumbar. 


practitioners  from  having  much  individual 
experience  of  it,  is  yet  common  enough  to 
cost  the  lives  of  many  children  every  year. 
Now  most  of  those  who  have  seen  much 
of  children's  diseases  will  agree  that  the 
lives  of  the  majority  of  these  patients 
might  have  been  saved,  and  the  patients 
restored  to  perfect  health,  by  very  simple 
means,  had  the  medical  attendant  been 
more  familiar  with  the  nature  and  treat- 
ment of  the  deformity.  In  some  cases,  it 
is  true,  life  can  hardly  be  preserved;  in 
some  it  can  be  preserved  only  at  the  cost 
of  the  infirmity  of  an  artificial  anus  ;  but 
these  are  the  minority ;  in  the  greater 
number,  if  a  very  simple  operation  be  per- 
formed promptly,  no  traces  of  deformity 
will  remain  in  after  life.  It  is  very  im- 
portant, therefore,  to  be  familiar  with  the 
several  kinds  of  this  malformation  and 
■with  the  treatment  which  each  of  them 
requires. 

Cases  are  sometimes  met  with  in  which 
the  anus  is  only  partially  obstructed.  Of 
this  rare  form  of  malformation  the  follow- 
ing instance  occurred  to  me.  A  female 
infant  a  few  days  old  was  sent  to  the  Hos- 
pital for  Sick  Children,  who  had  a  fecal 
fistula  in  the  back  part  of  the  vagina,  but 
was  said  to  pass  feces  also  naturally  by 
the  anus.  Believing,  however,  that  such 
a  fistula  could  only  be  accounted  for  by  a 
congenital  defect,  I  examined  the  anus, 
and  found  it  would  hardly  admit  a  com- 
mon probe.  The  rest  of  the  aperture  was 
blocked  up  by  a  membrane  of  no  great 
thickness.  The  fistula  which  communi- 
icated  with  the  vagina  was  much  larger 
than  the  orifice  of  the  anus  ;  so  that  hardly 
any  feces  passed  by  the  latter.  I  enlarged 
the  anus  to  the  proper  extent  by  freely 
incising  the  membrane,  and  keeping  the 
part  dilated  with  a  good-sized  bougie. 
By  the  time  the  anus  Avould  easily  admit 
the  little  finger,  the  fistula  seemed  nearly 
closed,  and  little  or  no  fecal  matter  passed. 
After  this  I  lost  sight  of  the  patient. 

Cases  of  imperforate  rectum  may  be 
divided  into  two  classes,  viz.,  those  in 
wiiich  no  anus  exists  (imperforate  anus 
properly  so  called),  and  those  in  which 
there  is  an  anus  leading  into  a  cul-de-sac 
(imperforate  rectum  in  the  narrower  sense 
of  the  term).  The  former  class  (imperfo- 
rate anus)  may  be  again  subdivided  into 
— 1.  membranous  obstruction  of  the  anus ; 
2.  complete  or  partial  absence  of  the  rec- 
tum ;  3.  communication  of  the  rectum 
with  the  vagina  in  the  female  ;  4.  commu- 
nications with  the  urinary  tract  in  the 
male ;  5.  external  communication  or  fis- 
tula. The  latter  class  (imperforate  rec- 
tum) may  be  subdivided  into — 1.  mem- 
branous obstruction  ;  2.  deficiency  of  the 
upper  portion  of  the  rectum. 

Imperforate  anus  is  so  far  a  less  dan- 
gerous affection  than  imperforate  rectum, 
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that  it  attracts  immediate  notice.  Either 
at  the  time  of  delivery,  or  very  soon  after, 
the  medical  attendant  or  the  nurse  ob- 
serves that  the  natural  opening  is  absent, 
or  that  there  is  an  unnatural  one.  In 
cases  of  imperforate  rectum,  on  the  other 
hand,  the  malformation  is  overlooked, 
and  the  child's  sufferings  are  at  first  attri- 
buted to  every  cause  except  the  right  one. 
A.  Imperforate  Anus.  1.  Membranous 
obstruction. — When  a  child  is  born  with 
imperforate  anus  and  without  fecal  fistula, 
the  first  question  is,  whether  it  is  not 
merely  an  example  of  the  first  of  the  five 
subdivisions  above  enumerated.  These 
cases  of  membranous  closure  of  the  anus 
constitute,  I  believe,  a  great  majority  of 
the  whole  ;  and  a  simple  incision  obviates 
all  danger  to  life.  This  simple  variety  is 
known  by  the  bulging,  at  the  situation  of 
the  anus,  which  is  seen  when  the  child 
cries  ;  and  also,  if  the  membrane  is  thin, 
by  the  color  of  the  meconium  being  seen 
more  or  less  distinctly  through  it.  But  in 
order  that  either  of  these  signs  may  be 
noticed,  the  gut  must  be  distended  with 
meconium,  which  is  not  always  the  case 
at  the  time  of  birth.  However,  if  the  gut 
be  not  full,  the  child  will  not  suffer  any 
inconvenience ;  so  that  in  case  of  imper- 
forate anus  where  no  bulging  can  be  seen, 
and  ho  symptoms  are  present,  it  is  right 
to  wait  for  a  certain  time  (varying  with 
the  progress  of  the  case,  a  day  may  be 
taken  as  an  average),  in  order  to  allow 
time  for  the  descent  of  the  meconium, 
before  undertaking  any  treatment.  When 
bulging  is  perceived,  all  that  is  necessary 
is  to  make  an  incision  of  sufficient  size  in 
the  situation  of  the  natural  anus,  and  give 
exit  to  the  contents  of  the  gut.  This  be- 
ing done,  some  of  the  tissue  on  either 
side  of  the  incision  may  be  cut  away,  in 
order  that  the  opening  may  be  less  liable 
to  close,  and  it  must  be  maintained  open 
by  passing  a  small  bougie,  or  the  end  of 
the  finger,  into  it  daily,  or  twice  a  day, 
for  some  weeks.  Whether  the  incision  is 
to  be  a  simple  one  in  the  middle  line,  or 
a  crucial  one,  appears  to  be  a  matter  of 
indifference  ;  but  the  former  is  quite  suffi- 
cient, and  the  latter  is  open  to  the  theo- 
retical objection  that  the  fibres  of  the 
external  sphincter,  which  is  present  in 
these  cases,1  may  be  injured.  After  this 
operation,  if  indeed  a  proceeding  so  sim- 
ple deserves  the  name  of  an  operation, 
the  infant  is  usually  restored  immediately 
to  perfect  health,  and  the  parts  in  after 
life  have  all  the  natural  appearance  and 
functions.  But  if  no  treatment  be  under- 
taken (which  is  unfortunately  too  common, 
in  consequence  of  a  kind  of  general  im- 
pression of  the  necessary  fatality  of  the 
malformation),     the    abdomen    becomes 

1  See  Path.  Soc.  Trans.,  vol.  v.,  p.  176. 


tumid  and  hard,  the  infant  refuses  the 
breast,  vomiting  comes  on,  which  soon 
becomes  stercoraceous,  and  the  patient 
dies  in  a  few  days  from  exhaustion,  or 
more  rapidly  from  bursting  of  the  intes- 
tine.1 If  the  symptoms  have  come  on 
before  the  child  is  seen,  the  aspect  of  the 
case  is  less  promising ;  but  the  same 
course  should  be  pursued.  In  a  case 
under  my  care,  in  which  the  child  was 
in  a  state  of  great  distress  from  distension 
and  fecal  vomiting,  rapid  recovery  en- 
sued on  the  restoration  of  the  natural 
passage. 

2.  Complete  or  partial  absence  of  the 
rectum. — When  no  bulging  is  perceived, 
j  after  waiting  for  a  reasonable  time,  it  is 
!  probable  that  the  lower  end  of  the  rectum 
j  is  deficient.  In  such  a  case,  if  the  exter- 
nal parts  exhibit  no  obvious  malformation, 
an  exploratory  operation  should  be  per- 
formed, the  object  of  which  is  to  discover 
the  end  of  the  rectum,  and  if  possible  to 
draw  it  down,  and  attach  it  to  the  skin  in 
the  situation  of  the  anus.  For  this  pur- 
pose a  free  incision  should  be  made  from 
a  short  distance  behind  the  scrotum,  or 
vulva,  in  the  middle  line,  to  the  point  of 
the  coccyx  ;  the  parts  should  be  carefully 
dissected,  the  dissection  being  conducted 
along  the  front  of  the  coccyx  and  sacrum  ; 
and  if  a  bulging  tumor  can  be  felt,  it 
should  be  gently  drawn  downward  by 
means  of  hooked  forceps  and  brought 
down,  if  possible,  to  the  skin,  attached 
there  by  sutures  on  either  side,  and 
opened  ;  but  if  this  is  not  possible,  it 
should  be  opened  in  situ,  and  after  the 
evacuation  of  the  meconium,  gentle  trac- 
tion by  forceps  should  be  used  to  draw  it 
down  as  far  as  possible.  If  the  gut  can 
be  attached  on  either  side  to  the  skin,  the 
risk  of  subsequent  contraction  of  the  ori- 
fice is  much  diminished,  and  the  danger 
of  extravasation  of  feces  into  the  cavity 
of  the  pelvis  avoided.  If  this  cannot  be 
done,  the  opening  must  be  maintained  by 
the  daily  passage  of  a  bougie,  or  other 
dilating  instrument.  I  have  found  a  pair 
of  dressing  forceps  a  convenient  instru- 
ment for  gently  dilating  the  opening.  If 
the  opening  can  be  kept  to  a  proper  size, 
even  when  the  gut  has  not  been  drawn 
down,  the  power  of  controlling  the  feces 
may  be  hoped  for.  A  sphincter  muscle  has 
been  proved  by  dissection  to  exist  in  a 
case  of  this  kind  of  malformation  ;  but  if 
the  gut  have  been  attached  to  the  skin, 
its  circular  fibres  will  assume  the  office  of 
a  sphincter,  even  when  no  external  sphinc- 
ter exists. 
When  the  rectum  is  entirely  absent,  the 

1  The  intestine  has  given  way  as  early  as 
the  fourth  day.  Path.  Soc.  Trans.,  vol.  ii., 
p.  226.  Curling,  Med.-Chir.  Trans.,  vol. 
xliii.,  p.  305. 
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above  proceeding  will  fail.  The  dissection 
will  disclose  no  bulging  tumor;  and  then 
the  surgeon  will  be  justified  in  proposing 
to  open  a  higher  part  of  the  large  intes- 
tine, and  form  an  artificial  anus,  in  order 
to  save  the  child's  life.  The  questions 
connected  with  this  operation  will  be  con- 
sidered presently. 

In  cases  of  imperforate  anus  where 
malformation  is  obvious  externally,  the 
parts  of  generation  being  very  far  back, 
the  tuberosities  of  the  ischia  very  near 
together,  and  perhaps  the  skin  in  the 
situation  of  the  anus  much  depressed, 
there  is  more  reason  to  fear  that  the  rec- 
tum is  altogether  wanting,  and  more 
danger  of  wounding  the  male  bladder,  or 
the  female  uterus  and  vagina,  and  the 
peritoneal  pouches,  in  the  dissection,  than 
where  the  parts  are  more  naturally  formed. 
In  such  cases,  the  exploratory  operation 
must  be  conducted  with  great  caution,- 
and  if  the  above  characters  are  very 
marked,  it  will  become  a  serious  question 
whether  it  would  not  be  justifiable  To  re- 
sort to  colotomy  at  once.  It  will,  how- 
ever, in  most  (if  not  in  all)  cases  be  pos- 
sible, and  be  the  more  prudent  course,  to 
make  an  opening  between  the  coccyx  and 
the  parts  of  generation  sufficiently  large 
to  introduce  the  finger  and  feel  for  the 
rectum ;  but  in  these  cases  great  care 
must  be  taken  not  to  injure  the  parts  in 
front. 

3.  The  rectum  communicating  with  the 
vagina. — The  third  variety  of  imperforate 
anus  is  that  in  which  the  rectum  ends 
either  by  a  small  sinus,  or  by  a  continu- 
ation of  its  entire  tube,  in  the  posterior 
commissure  of  the  vagina.  This  is  a  far 
less  serious  defect  primarily  than  the  for- 
mer, since  the  feces  pass  in  sufficient 
quantity  to  avoid  any  serious  symptoms, 
and  an  infant  does  not  suffer  any  material 
inconvenience  from  the  flow  of  feces 
through  the  vagina.  Hence  the  parents 
often  do  not  present  the  child  for  treat- 
ment till  it  is  several  weeks  or  months 
old.  But  the  secondary  consequences  of 
the  deformity  are  usually  very  serious. 
The  sinus  is  often  not  large  enough  to 
permit  of  a  sufficient  evacuation  of  the 
gut,  when,  with  advancing  life,  the  feces 
become  more  solid.  This  gives  rise  to 
increasing  distension  of  the  colon,  which 
has  sometimes  proceeded  to  a  frightful 
extent,  and  proved  the  direct  cause  of 
death.'  Besides,  the  disgusting  nature  of 
the  infirmity  calls  for  prompt  treatment 
before  the  child  is  old  enough  to  be  sen- 
sible of  its  inconveniences. 

The  inconvenience  caused  by  a  commu- 
nication between  the  rectum  and  vagina 
varies  very   considerably.     Thus  a  case 

1  Brit.  Med.  Journ.,  1858,  p.  845. 


has  been  recorded  by  M.  Le  Fort,'  in 
which  a  married  woman  was  discovered 
on  rectal  examination  to  have  imperforate 
anus,  the  rectum  opening  obliquely  into 
the  back  of  the  vagina.  In  this  case  the 
command  over  the  feces  was  so  perfect 
that  no  inconvenience  resulted ;  and 
neither  she,  nor  her  husband,  nor  the 
accoucheur  who  had  delivered  her  three 
times,  were  aware  that  there  was  any 
peculiarit}r  about  the  sexual  organs.  Such 
cases  as  these  should  not  be  interfered 
with.  On  the  other  hand,  when  the  com- 
munication is  either  so  small  as  to  oppose 
an  obstacle  to  defecation,  or  so  large  and 
destitute  of  sphincter-power  as  to  entail 
disgusting  consequences  of  recto-vaginal 
fistula  in  after  life,  no  time  should  be  lost 
in  commencing  the  operative  treatment. 
The  latter  is  often  very  difficult  and  com- 
plicated. I  have  now  under  treatment  a 
girl  about  seven  years  of  age,  whom  I  saw 
in  early  infancy,  and  on  whom  I  have 
performed  numerous  plastic  operations, 
at  intervals,  during  the  whole  of  that  time. 
The  cure  is  now  almost  complete. 

Signor  Rizzoli2  has  given  an  interesting 
account  of  four  cases  of  this  malforma- 
tion, in  all  of  which  he  succeeded  in  re- 
storing the  parts  completely  to  their 
natural  relations  and  appearance  by  dis- 
secting away  the  end  of  the  rectum  from 
the  back  of  the  vagina,  through  a  free 
incision  in  the  median  line,  and  then 
bringing  down  and  fixing  the  end  of  the 
gut  in  the  natural  position  of  the  anus, 
after  which  the  parts  between  the  anus 
and  vulva  were  united  by  sutures  so  as  to 
form  the  new  perineum.  In  some  of  the 
cases  the  lower  portion  of  the  rectum 
was  so  contracted  that  it  was  necessary 
to  open  it  freely  in  order  to  obtain  a  suffi- 
cient anal  orifice  ;  and  in  some  cases  the 
difference  in  length  between  the  anterior 
and  posterior  walls  of  the  gut,  due  to  its 
curved  direction,  caused  some  difficulty  in 
drawing  it  down  to  the  proper  position. 
This  difficulty  however  was  overcome  by 
careful  dissection.  The  accompanying 
figures  from  Sig.  Bizzoli's  work  will  illus- 
trate this  method  of  operation  [p.  847]. 

There  is  usually  no  difficulty  in  finding 
the  end  of  the  rectum,  by  passing  a 
director  down  the  unnatural  opening. 
The  perineum  should  then  be  freely  di- 

1  Le  Fort,  Des  Vices  de  Conformation  de 
l'UtSrus  et  du  Vagin.  Paris,  1863,  p.  120. 
M.  Ricord  also  has  put  on  record  a  case  in 
which  a  woman  was  in  the  constant  habit  of 
sexual  intercourse,  and  had  lived  with  one 
man  for  three  years,  without  his  suspecting 
any  malformation.  Gaz.  des  H6p.,  1833,  p. 
412. 

2  Memorie  chirurgiche  ed  ostetriche,  vcl. 
ii.,p.  321.     Bologna,  1SG9. 
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vided  from  a  short  distance  behind  the 
posterior  commissure  of  the  labia  nearly 
up  to  the  coccyx ;  and  after  having,  if 
necessary,  opened  the  rectum  by  cutting 


on  the  director,  the  operator  should  en- 
deavor to  draw  down  its  walls,  separating 
the  front  wall  from  the  vagina,  and  attach 
them  to  the  skin.     If  this  cannot  be  done, 
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The  parts  before  operation,  a,  the  perineum,  extending  to  the  coccyx.  6,  the  opening  of  the  rectum  into 
the  vulva,  c,  a  fibrous  membrane  continuous  with  the  hymen  (d),  and  uniting  the  labia  majora  to  each  other 
and  the  rectum. 


Fig.  949. 


Fig.  950. 


Diagram  of  the  operation,  a,  the  lower  part  of  the 
rectum,  which  has  been  exposed  by  a  free  incision  in 
the  median  line,  extending  through  the  tissue  marked 
(c)  in  the  last  figure,  and  drawn  down  towards  the 
coccyx  (e).  b,  anal  opening  of  the  rectum,  e,  re- 
maius  of  the  membrane  continuous  with  the  hymen. 
d  d  d  d,  the  divided  muscles  and  other  tissues  of  the 
perineum.  ////,  two  sutures  passed  through  the 
lower  end  of  the  rectum,  securing  it  in  its  new  posi- 
tion, g  g,  h  h,  sutures,  reuniting  the  divided  peri- 
neal tissues.  II,  a  suture  uniting  the  perineal  tissues 
to  the  anterior  edge  of  the  rectum. 

at  any  rate  a  free  opening  must  be  main- 
tained in  the  situation  of  the  natural  anus, 
in  the  hope  that  the  recto-vaginal  fistula 
may  close,  which,  if  it  be  small,  appears 
to  be  the  case  tolerably  often.  If  it  does 
not  close,  some  plastic  proceeding  analo- 
gous to  that  which  is  used  for  rupture  of  j 


The  parts  after  operation,  a,  the  anal  orifice  of 
the  rectum  in  its  normal  position.  6,  the  median  in- 
cision united  and  forming  the  raphe  of  the  new 
perineum,  c,  remains  of  the  tissue  marked  with 
the  same  letter  in  the  previous  figures,  d,  the  hy- 
men, somewhat  displaced  backwards  by  the  tense 
membrane  c.  This  was  the  only  abnormal  appear- 
ance which  the  parts  presented  after  the  operation. 


the  perineum  in  the  adult  will  probably 
be  necessary.  But  for  the  success  of  such 
operations  the  bowels  must  be  more  under 
control  than  can  be  the  case  in  early  in- 
fancy ;  so  that  it  is  advisable  to  delay  the 
operation,  and  to  ascertain,  by  experi- 
ment,   before    performing    it,    that    the 
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child's  bowels  can  be  kept  constipated  for 
several  days  without  clanger.  I)r.  lihea 
Barton  succeeded  in  effecting  a  cure  by 
the  simpler  method  of  laying  all  the  parts 
open  from  the  vaginal  fistula  down  to  the 
natural  situation  of  the  anus,  and  then 
encouraging  the  front  part  of  the  wound 
to  close,  while  the  back  part  was  kept 
open.  Another  American  surgeon  suc- 
cessfully repeated  the  same  operation.1 

4.  The  rectum  communicating  with  the 
urinary  tract. — Communications  between 
the  lower  end  of  the  bowel  and  the  male 
urinary  organs  with  imperforate  anus 
constitute  perhaps  the  most  troublesome 
variety  of  this  affection.  It  is  true  that 
the  malformation  does  not  prove  imme- 
diately fatal,  since  the  feces  are  at  first 
sufficiently  liquid  to  pass  by  the  urethra 
without  much  residuum.  But  as  they 
become  more  solid,  a  residuum  is  left, 
which,  being  impacted  in  the  urethra  or 
bladder,  according  to  the  level  of  the 
communication,  produces  the  ordinary 
symptoms  of  calculus,  with  perhaps"e'ven 
more  than  the  ordinary  amount  of  reten- 
tion of  urine.  It  is  important,  therefore, 
to  operate  before  this  has  taken  place. 
The  communication  may  be  either  with 
the  urethra  or  the  bladder.  In  the  former 
case,  it  may  in  some  instances  possibly  be 
discovered  by  the  sound  ;  but  usually  the 
seat  of  the  communication  remains  uncer- 
tain. Should  the  gut  terminate  in  the 
urethra,  the  rectum  will  only  be  deficient 
in  its-  lowest  part,  and  its  termination 
will  be  accessible  from"  the  perineum. 
Therefore,  the  proper  course  is  to  begin 
by  performing  the  usual  exploratory  ope- 
ration in  the  perineum  ;  and  if  the  rectum 
be  met  with,  to  separate  it  from  its  con- 
nections, if  possible,  and  draw  it  down  to 
the  skin,  as  in  the  last  case.  I  am  not 
aware,  however,  of  a  case  in  which  this 
has  been  successfully  accomplished.  If 
the  rectum  be  not  found,  the  inference  is 
that  the  communication  is  with  the  blad- 
der ;  and  in  that  case  the  rectum  may  be 
totally  absent,  and  the  communicating 
intestine  may  be  some  much  higher  part 
of  the  alimentary  tube.  In  such  a  case,  I 
think  that  colotomy  should  be  recom- 
mended ;  but  it  is  a  very  doubtful  ques- 
tion, the  decision  of  which  may  reasonably 
be  left  to  the  parents,  if  they  are  persons 
of  sufficient  intelligence.  Some  further 
remarks  on  colotomy  in  these  cases  will 
be  found  in  a  future  paragraph. 

If  the  child  is  not  seen  until  a  later 
period,  when  the  symptoms  of  fecal  accu- 
mulation in  the  urinar}'  tract  call  for  some 
relief,  attention  must  first  be  directed  to 
this  accumulation.     The  mass   must  be 

1  Bodenhamer,  Congenital  Malformations 
of  the  Rectum  and  Anus.  Cases  xcvii., 
xcviii. 


broken  down  with  the  catheter,  and  re- 
moved by  the  free  injection  of  warm 
water ;  or  if  it  be  very  solid,  it  may  even 
be  advisable  to  use  the  lithotrite.  Then 
the  case  must  be  treated  according  to  the 
rules  above  laid  down.  The  proposal, 
which  has  been  sanctioned  by  some  sur- 
geons, of  cutting  down  in  the  middle  line 
into  the  urethra  and  neck  of  the  bladder, 
and  thus  laying  the  whole  tract  for  the 
urine  and  feces  into  one,  appears  unad- 
visable,  as  it  would  very  likely  end  in 
leaving  the  patient  with  the  horrible  in- 
firmity of  a  large  cloacal  aperture,  through 
which  both  the  urine  and  feces  would  pass 
without  control. 

5.  Imperforate  anus  xrAth  fecal  fistula. — 
The  cases  of  imperforate  anus  in  which 
a  fistula  exists  opening  externally  are 
not  immediately  threatening  to  life  ;  and 
if  the  external  opening  be  in  a  situation 
where  the  discharge  of  the  feces  will 
not  be  dangerous  or  very  inconvenient 
(e.  (/.,  behind  the  natural  position  of  the 
anus),  it  may  be  a  question  whether  they 
require  any  treatment  beyond  such  dila- 
tation as  may  be  necessary  for  the  per- 
fectly free  discharge  of  the  feces.  Such 
openings  have  been  known  ultimately  to 
acquire  sphincter  power.  But  when  the 
opening  lies  in  front  of  the  natural  posi- 
tion (in  the  scrotum  [fig.  951],  or  close  to 
the  vulva,  according  to  the  sex),  it  is 
advisable  to  cut  down  in  the  proper  place, 
and '  attach  the  gut  to  the  skin.  The 
operator  may  be  sure  of  finding  the  rec- 
tum lying  close  to  the  skin  of  the  peri- 
neum. If  the  abnormal  anus  be  in  some 
remote  place  (as  in  the  hypogastrium,  on 
the  dorsum  penis,  in  the  groin),  the  case 
assumes  a  much  graver  aspect,  since  the 
rectum,  and  perhaps  the  whole  large  in- 
testine, may  be  absent  or  impervious.  In 
most  of  such  cases  it  will,  in  all  proba- 
bility, be  judged  better  to  dilate  the  ab- 
normal anus,  if  necessary,  and  abandon 
the  case  to  nature.  In  very  few  instances 
would  it  be  justifiable  to  attempt  to  restore 
the  natural  opening. 

B.  Imperforate  rectum. — We  have  now 
to  consider  the  cases  of  imperforate  rec- 
tum in  the  narrower  sense  of  the  term, 
i.  e.,  cases  in  which  the  external  parts 
are  normal,  but  the  anus  leads  into  a 
small  cul-de-sac,  the  rectum  being  totally 
obstructed  above.  [Fig.  952].  Such  cases 
(as  has  been  before  pointed  out)  usually 
require  immediate  treatment ;  the  de- 
formity having  been  at  first  overlooked. 
The  obstruction  of  the  rectum  may  be 
due  to  a  simple  membrane  stretched 
across  the  tube  of  the  intestine,  which  in 
other  respects  is  natural ;  or  the  upper 
tube  (the  rectal  cul-de-sac,  as  it  is  called) 
may  lie  by  the  side  of  the  lower  (the  anal 
cul-de-sac),  or  behind  it ;  or  the  rectum 
may  be  impervious  for  a  greater  or  less 
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[Fig.  951. 


Imperforate  rectum  with  scrotal  fistula.     An  incision  has  been  made  into  the  rectum  from  the  natural  situation 
of  the  anus,  and  a  probe  passed  through  this  incision  from  the  scrotal  fistula.     (From  Holmes's  Surgery.)] 


distance,  so  that  the  colon  may  terminate 
by  a  dilated  extremity  above  the  pelvis. 
In  rare  cases,  the  sigmoid  flexure  itself, 
and  more  or  less  of  the  rest  of  the  large 

i     [Fig.  952. 


Imperforate  rectum.  The  bowel  terminates  at  the 
middle  of  the  sacrum.  There  is  an  anal  cul-de-sac, 
separated  by  a  small  cellulo-fibrous  interspace  from 
the  bowel.  (From  Holmes's  Surgery,  after  Giraldes)]. 

intestine,  may  be  absent ;  but  as  such 
infants  are  usually  not  viable,  the  cases 
present  little  practical  interest.  Practi- 
cally, cases  of  imperforate  rectum  may  be 
divided,  as  above,  into  two  classes,  i.  e., 


1.  where  the  upper  cul-de-sac  is  accessi- 
ble from  the  lower ;  and  2.  where  it  is 
not. 

The  chief  means  of  distinguishing  one 
variety  from  the  other  is  the  sensation  of 
bulging  communicated  to  the  finger 
passed  into  the  anal  cul-de-sac.  The 
presence  of  this  symptom  may  be  taken 
as  indicating  that  the  two  cul-de-sacs  lie 
close  together.  As  a  matter  of  prognosis, 
it  ought  to  be  borne  in  mind  that  this 
bulging  has  been  felt  in  a  case  where  it 
proved  to  be  due  not  to  the  impulse  of 
feces  in  the  rectum,  but  to  that  of  fluid 
in  the  recto-uterine  pouch  of  the  perito- 
neum ;'  but  as  an  indication  of  practice 
it  may  always  be  held  to  justify  the  sur- 
geon in  exploring  the  bulging  tumor. 
This  may  be  done  either  by  incision  or 
with  a  grooved-needle.  If  a  puncture  is 
made  and  meconium  escapes,  the  punc- 
ture ought  to  be  dilated  with  a  pair  of 
dressing  forceps  passed  through  it,  until 
the  meconium  has  been  freely  discharged, 
when  a  large  catheter  or  tube  should  be 
fixed  in  the  gut.  If  the  surgeon  prefers 
to  use  a  grooved  needle,  and  meconium  is 
detected,  the  grooved  needle  may  be  used 
as  a  director,  and  a  small  knife  passed 
along  it.  M.  Gucrsant  has  recommended 
the  use  of  a  trocar  and  canula  made  in  a 
peculiar  form,  so  that  the  canula  is 
grooved  ;  but  as  a  grooved  needle  an- 
swers every  purpose,  I  should  not  be  dis- 
posed to  use  a  larger  instrument.  The 
practice  usually  pursued,  of  thrusting 
about  trocars  of  considerable  size  in  the 
tissues  of  the  pelvis,  is  very  dangerous  ; 
and  if  the  gut  is  found,  the  opening  made 
by  such  an  instrument  is  always  insuffi- 
cient ;  so  that  the  trocar  ought  to  be  dis- 
carded in  these  exploratory  operations. 

Numerous  instances  are  on  record  in 

1  Path.  Soc.  Trans.,  vol.  xi.,  p.  99. 
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which  the  surgeon  has  failed  to  detect  the 
presence  of  the  rectal  cul-de-sac  with  the 
trocar,  although  that  portion  of  the  bowel 
has  lain  close  to  the  anal  cul-de-sac.  I 
have  figured  such  a  case  in  my  work  on 
the  Surgical  Treatment  of  Children's 
Diseases,  p.  172,  in  which  Littre's  opera- 
tion was  subsequently  performed,  under 


the  impression  that  the  lower  bowel  was 
totally  deficient.  A  similar  case,  under 
the  care  of  the  late  M.  Robert,  is  figured 
by  M.  Larcher  in  his  translation  of  the 
above-named  work,  and  I  produce  it  here, 
since  it  illustrates  another  point  which 
will  be  referred  to  further  on. 
If  the  gut  cannot  be  found  in  this  way 


^autt^' 


Imperforate  rectum.  Failure  of  exploratory  puncture.  Littrfe's  operation.  A,  anal  cul-de-sac.  b,  rectal 
cul-de-sac.  c,  probe  passed  in  the  course  of  the  trocar,  which  had  been  thrust  behind  and  to  the  left  of  the 
bowel,  d,  descending  colon,  e,  the  sigmoid  flexure  passing  over  into  the  right  groin,  f,  the  colon  opened  by 
Littre's  operation  in  the  left  groin. 


(i.  e.,  there  is  no  bulgiug  tumor,  or  if  the 
sensation  prove  deceptive),  an  operation 
similar  to  that  for  imperforate  anus  should 
be  first  performed.  The  anal  cul-de-sac 
should  be  freely  laid  open  towards  the 
coccyx,  and  the  parts  in  the  pelvis  dis- 
sected to  as  great  a  depth  as  may  be 
thought  prudent.  On  the  failure  of  tins 
operation,  the  question  of  colotomy  will 
arise. 

Colotomy  in  congenital  obstructions  of  the 
lower  bowel. — When  the  rectum   is    en-! 
tirely  deficient,  the   only  means   of  pre-  j 
serving  life  is  to  open  some  higher  part  of 
the  bowel ;  and  when  the  gut  opens  into 
the  bladder,  and  is  inaccessible  from  the  j 
perineum,   the   same   operation   may  be 
performed,  although  not  immediately  ne- 
cessary for  the  preservation  of  life,  as  a 
means  of  avoiding  the  grave  inconveni- 
ences and  dangers  which  that  malforma- 
tion entails.     The  operation  may  be  per- 
formed either  according  to  Littre's  meth- 
od, or  that  which  goe6  by  the  name  of 


Amussat.1  But  the  former  is  generally 
preferred  in  these  cases  of  congenital 
malformation  for  several  reasons,  al- 
though it  must  be  allowed  that  our  ex- 
perience of  either  is  not  sufficient  at 
present  to  serve  as  a  foundation  for  any 
very  exact  comparison.  It  may  be  said, 
however,  that  tbe  only  difference  between 
the  two  operations  is  that  Littre's  is  per- 
formed a  little  lower  down  and  farther 
forward  than  Amussat's,  and  that  the 
former  necessarily  opens  the  peritoneal 
cavity,  while  the  latter  may  succeed  in 
opening  the  intestine  without  wounding 
the  peritoneum,  in  those  cases  in  which 
the  descending  colon  is  not  attached  by 
a  mesentery.  But  the  latter  advantage 
cannot  be  always  attained,  since  the  pre- 
sence of  a  mesentery  is  not  uncommon  ; 
and  if  there  be  a  very  long  mesentery,  it 

1  These  operations  are  described  in  Vol.  II., 
p.  620  et  seq.  [See  also  the  essay  on  Opera- 
tive Sukgeky,  p.  616.] 
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may  be  altogether  impossible  to  find  the 
large  intestine.1  Nor  does  it  appear  at 
all  certain  that  the  fatality  of  colotomy 
in  these  cases  is  due  in  any  great  measure 
to  wound  of  the  peritoneum.  The  tender 
age  of  the  child  ;  the  weakness  induced 
by  distension,  vomiting,  and  want  of 
nourishment  ;  and  the  tendency  to  peri- 
tonitis (in  some  cases  its  actual  existence), 
from  the  congestion  and  straining  motions 
of  the  intestines,  sufficiently  account  for 
the  fatal  result  which  usually  follows.2 

M.  Guersant  opened  the  colon  eleven 
times  in  the  groin,  and  once  in  the  loin, 
without  saving  one  of  his  patients.3  I 
have  only  been  able  to  find  a  single  suc- 
cessful case  recorded  since  the  publication 
of  M.  Kochard's  paper,4  although  that 
publication  must  have  given  rise  to  the 
performance  of  many  similar  operations. 
In  that  case,5  which  occurred  under  the 
care  of  Dr.  Pooley,  in  the  State  of  New 
York,  the  operation  was  performed  on  an 
otherwise  healthy  male  child  in  whom 
there  was  an  imperfect  rectum  and  a  com- 
munication with  the  bladder.  The  report 
was  published  six'  months  after  the  ope- 
ration, the  child  being  in  perfect  health. 
The  feces  passed  about  twice  a  day  from 
the  artificial  opening,  and.  the  fecal  dis- 
charge from  the  bladder  appeared  to  have 
quite  ceased.  M.  Giraldes,  however,  had 
a  case  of  colotomy  for  imperforate  anus  in 
which  the  child  lived  two  and  one-half 
months,  and  died  from  another  cause.6 

In  the  rare  cases  where  colotomy  has 
been  successful,  some  have  lived  through 
the  ordinary  term  of  human  life,  and 
have  been  able  to  perform  without  serious 
inconvenience  the  duties  of  laborious  oc- 
cupations, and  the  functions  of  wives  and 
mothers.7  These  cases  justify  the  per- 
formance of  the  operation,  with  the  con- 
sent of  the  patient's  friends,  although  it 

1  Mr.  Curling  practised  both  operations  on 
the  bodies  of  20  infants  who  had-attained  the 
full  period.  Colotomy  in  the  left  groin  was 
easy  in  18  cases  ;  in  the  other  2  the  bowel 
curved  over  to  the  right  side,  so  that  to  open 
it  the  incision  must  have  been  in  the  right 
groin.  Colotomy  in  the  left  loin  was  easy  in 
8  of  these  subjects  ;  difficult  in  6  ;  and  im- 
possible, without  wounding  the  peritoneum, 
in  the  other  6.  Curling,  Diseases  of  the  Rec- 
tum, 3d  ed.,  pp.  222,  223. 

2  On  the  question  of  wounds  of  the  perito- 
neum in  operations,  see  the  essay  on  Injuries 
of  the  Abdomen,  Vol.  I.,  p.  909. 

3  Debout,  in  Bull,  de  Ther.,  torn,  xlix.,  p. 
116. 

i  Rochard,  Bulletin  del'Aoad.  imp.  deMed., 
an  1859. 

5  Ann.  Journ.  of  Obstetrics,  May  1,  1870. 

6  Nouveau  Dictionnaire  de  Med.  et  de  Chir. 
prat.,  torn,  ii.,  p.  633. 

7  Curling,  op.  cit.,  p.  229.  Roohard,  op. 
cit. 


must  be  admitted  that  little  success  can 
be  anticipated. 

When  the  operation  has  been  performed 
on  account  of  a  communication  with  the 
bladder,  an  additional  annoyance  is  expe- 
rienced in  the  fact  that  some  feces  may 
still  pass  beyond  the  artificial  anus  and 
reproduce  the  symptoms  of  vesical  irrita- 
tion. The  surgeon  must  either  deal  with 
the  symptoms  as  they  arise,  by  breaking 
down  the  masses  in  the  bladder  from  time 
to  time,  or  he  may  make  trial  of  a  plug 
inserted  into  the  lower  opening,  or  he 
may  even  feel  justified  in  attempting  to 
cure  the  latter  by  a  plastic  operation. 
Space  will  not  permit  of  a  discussion  of 
this  rare  complication  ;  an  interesting  ex- 
ample of  which  is,  however,  recorded  by 
Mr.  Curling.1 

A  curious  discussion  has  been  originated 
by  M.  Huguier,2  viz...  whether,  in  per- 
forming Littre's  operation  in  cases  of  im- 
perforate anus,  it  would  not  be  better  to 
operate  in  the  right  groin  instead  of  the 
left.  He  has  noticed  that  in  many  cases 
of  total  absence  of  the  rectum,  the  oblique 
bend  in  the  colon,  of  which  I  have  just 
spoken,  brings  it  to  terminate  in  the  right 
groin.  Hence  he  recommends  to  make 
the  incision  on  this  side  instead  of  on  the 
left.  But  all  the  successful  cases  which 
have  been  put  on  record  have  been  ope- 
rated on  in  the  left  groin  ;  while  no  ope- 
ration, so  far  as  I  know,  has  yet  been 
practised  on  Huguier's  suggestion,  except 
one,  which  is  related  by  Mr.  Bryant  in 
his  work  on  Surgical  Diseases  of  Child- 
hood, p.  40.  In  this  case,  after  failing  to 
reach  the  bowel  by  an  exploratory  opera- 
tion in  the  perineum,  Mr.  Bryant  cut 
down  on  the  right  side  by  "a  vertical  in- 
cision, at  a  distance  of  one  inch  from  the 
anterior  superior  spinous  process,  towards 
the  umbilicus,"  and  at  once  found  a  por- 
tion of  large  intestine,  which  was  proved, 
after  the  death  of  the  patient,  to  be  the 
descending  colon.  This  case,  then,  shows 
that  M.  Huguier's  suggestion  is  so  far 
practicable,  that  in  some,  at  any  rate,  of 
these  cases  of  malformation  it  is  possible 
to  reach  the  descending  colon  on  the  right 
side  of  the  belly.  The  same  fact  is  shown 
by  a  case  which  I  have  related  in  my 
work  on  Children's  Diseases,  p.  166  ;  and 
by  a  case  recorded  by  Mr.  Ashton  in  the 
Path.  Soc.  Trans., vol.  vi.,  p.  200,  and  many 
others.  But  this  by  no  means  settles  the 
question.  Allowing  that  in  some  cases 
the  sigmoid  flexure  of  the  colon  may  be 
reached  from  the  right  side,  two  questions 
present  themselves :  1.  In  these  very 
cases  could  not  the  large  intestine  have 
been  opened  also  from  the  left  groin  ? 

1  Op.  cit.,  p.  226. 

2  Bulletin  de  l'Aoad.  imp.  de  Med.,  torn, 
xxiv.,  1858-9,  pp.  435,  445. 
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2.  If  not,  is  the  proportion  of  such  cases 
sufficient  to  justify  the  proceeding  ?  With 
respect  to  the  first  question,  I  cannot  iind 
any  precise  details  on  which  to  found  an 
answer.  Mr.  Bryant  does  not  describe 
the  relations  of  the  colon  in  his  case  in 
terms  sufficiently  precise  to  show  that  he 
had  given  particular  attention  to  this 
point.  In  M.  Robert's  case,  figured  on 
page  850,  it  is  plain  that  the  colon  could 
have  been  found  with  equal  ease  in  either 
groin.  In  Mr.  Ashton's  case  in  the  Path. 
Son.  Trans.,  vol.  vi.,  he  says,  that  "the 
ascending  and  transverse  portions  of  the 
colon  were  normal :  this  intestine  then 
descended  a  short  distance  on  the  left 
side,  and,  recrossing  the  abdomen  to  the 
right  side,  terminated  in  a  dilated  pouch," 
etc.  Here,  then,  if  the  operator  had  cut 
down  on  the  left  side,  and  had  not  found 
the  large  intestine,  enlargement  of  the 
wound  upwards  (not  necessarily  to  a  very 
great  extent,  considering  the  size  of  the 
parts)  would  have  brought  the  descendjng 
colon  into  reach.  What.M.  Huguiersays 
may  be  very  true,  that  from  the  right 
groin  some  portion  of  the  large  intestine 
is  sure  to  be  reached  ;  but  it  seems  to  me 
to  be  by  no  means  a  matter  of  indiffer- 
ence whether  the  part  opened  be  the  de- 
scending part  of  the  colon  or  the  ceecuin ; 
and  unless  it  could  be  shown  that  the  sig- 
moid flexure  is  always,  or  almost  always, 
on  the  right  side,  I  should  be  decidedly  in 
favor  of  the  operation  on  the  left  side. 
The  reverse,  however,  is,  I  think,  very 
clearly  shown.  Thus  M.  Giraldes  says,1 
"Numerous  anatomical  investigations, 
together  with  the  records  of  those  of  Cur- 
ling and  Arthur  Bourcart,  have  shown 
me  that  in  the  great  majority  of  cases  in 
the  foetus  and  new-born  child  the  sigmoid 
flexure  is  placed  on  the  left,  and  not  on 
the  right.  In  134  autopsies  below  the 
age  of  a  fortnight,  I  found  the  sigmoid 
flexure  on  the  left  side  in  114  ;  in  50  cases 
of  Littre's  operation  which  I  have  col- 
lected, the  operator  always  met  with  the 
sigmoid  flexure  on  the  left  side  ;  in  30 
post-mortem  examinations  of  infants  ope- 
rated on  for  imperforation,  the  intestine 
was  always  found  on  the  left  ;  in  100  ex- 
aminations of  new-born  children,  Curling 
found  the  sigmoid  flexure  on  the  left  side 
85  times,  and  Bourcart,  who  made  pro- 
longed researches  in  order  to  elucidate 
this  question,  found  the  sigmoid  flexure 
in  its  normal  position  117  times  out  of 
150." 

The  incision  in  the  right  flank  has  in- 
deed this  recommendation,  that  should 
the  large  intestine  be  altogether  absent,  a 

1  Lemons  cliniques,  p.  121.  M.  Giraldes  re- 
fers here  to  two  cases  in  which,  in  performing 
Littre's  Operation,  he  came  upon  an  unde- 
Bcended  testicle. 


lower  part  of  the  remaining  intestinal 
tube  will  more  probably  be  reached  on 
the  right  side  than  on  the  left.  Such  a 
malformation,  however,  must  be  very 
rare  ;  and  the  infant  would,  I  should  sup- 
pose, be  hardly  viable.1 

On  the  whole  it  seems  better  to  operate 
in  the  left  groin.  Whether  after  failing 
to  find  the  sigmoid  flexure  in  that  part, 
it  would  be  the  better  course  to  make  an 
artificial  anus  in  the  small  intestine,  or 
to  perform  a  second  operation  in  the  op- 
posite groin,  must  be  left  to  the  discretion 
of  the  operator.  Neither  course  would 
have  much  prospect  of  success  ;  but  if  the 
infant  were  healthy  and  strong,  the  latter 
might  be  justifiable. 

In  the  Bull,  de  l'Acad.  deMed.,  torn. 
xxiv.,  1858-9,  p.  434,  Velpeau  gives  the 
following  advice  :  He  operated  on  an  in- 
fant with  imperforate  anus.  Not  being 
able  to  find  the  rectum  by  operation  in 
the  perineum,  he  resorted  to  lumbar,  and 
then  to  inguinal  colotomy,  but  gives  no 
particulars  of  the  operations.  On  the 
death  of  the  infant,  the  rectum  was  found 
complete,  but  empty,  and  deviated  to  the 
right.  He  therefore  advises  that,  after 
having  opened  the  gut  in  the  loin  or 
groin,  a  probe  should  be  passed  down  to 
ascertain  whether  the  lower  part  of  the 
gut  is  not  present,  and  whether  it  may 
not  be  possible  to  establish  the  natural 
anus. 

Imperforation  of  the  small  intestine. — 
Two  cases  of  congenital  obstruction  of 
the  lower  part  of  the  small  intestine  have 
been  communicated  by  M.  Depaul  to  the 
Acad.  imp.  de  Med.,  in  which  the  diag- 
nosis was  successfully  established ;  the 
following  being  the  symptoms  principally 
relied  on  :  There  were  the  usual  symp- 
toms of  obstruction— the  abdomen  was 
swollen,  the  anus  and  rectum  were  natu- 
ral, clysters  would  pass,  but  soon  returned 
without  meconium  ;2  a  flexible  tube  could 

1  In  one  curious  case,  recorded  in  the  Path. 
Soc.  Trans.,  vol.  xii.,  p.  87,  there  was  a  kind 
of  transposition  of  the  large  intestine,  the 
ilio-czecal  valve  being  in  the  left  instead  of 
the  right  iliac  fossa,  and  the  transverse  arch 
of  the  colon  passing  from  left  to  right,  and 
terminating  in  a  very  large  cnl-de-sac  in  the 
right  iliac  region.  There  were  also  in  that 
case  other  malformations,  not,  however,  ap- 
parently inconsistent  with  life.  An  exploia- 
tary  incision  from  the  perineum  having 
failed,  nothing  further  was  done.  In  this 
case,  had  the  course  which  I  should  have 
been  inclined  to  pursue  been  followed,  the 
caecum  would  probably  have  been  opened ; 
but  this  is,  I  should  suppose,  a  unique  case. 

2  I  once  saw  a  case  of  this  kind  in  which 
the  diagnosis  was  rendered  erroneous  by  the 
fact  that  We  could  not  pass  any  large  quan- 
tity of  injection.     In  fact,  it  returned  almost 
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be  introduced  for  a  considerable  distance, 
but  brought  away  no  feces ;  it  rather 
seemed  to  cause  vomiting,  the  vomit  be- 
ing mixed  with  lumps  of  meconium.  In 
a  case  of  this  sort  auscultation  and  percus- 
sion would  yield  indispensable  data. 
Littre's  operation,  at  the  point  indicated 
by  the  part  at  which  the  intestinal  reso- 
nance seems  to  stop  (especially  if  the 
fluid  injected  can  be  heard  to  stop  near 
the  same  point),  appears  the  appropriate 
treatment,  though  little  hope  can  be  en- 
tertained of  good  from  anything. 

Malformations  of  the  ximbilicus.—  An- 
other affection,  probably  due  to  congeni- 
tal malformation,  is  that  warty  or  nipple- 
like tumor  projecting  from  the  umbilicus, 
which  is  tolerably  often  seen  in  children, 
and  seems  due  to  some  morbid  condition 
left  by  the  separation  of  the  umbilical 
cord.  Mr.  Athol  Johnstone,  to  whom  we 
appear  to  owe  our  first  accurate  descrip- 
tion of  the  disease  in  the  English  lan- 
guage,' speaks  of  it  as  "a  stout  nipple- 
shaped  papilla  or  tubercle,  rising  from  the 
centre  of  the  main  umbilical  depression  ;" 
and  says  that  he  has  seen  it  attain  the 
height  and  circumference  of  an  inch.  I 
have  had  several  cases,  but  none  of  this 
size.  Mr.  Cooper  Forster  and  Mr.  Bryant 
also  speak  of  this  affection.  In  most  cases 
the  tumor  is  solid  ;  in  some  a  minute  canal 
extends  along  it  for  a  short  (but  only  a 
short)  distance.  No  water  flows  along  this 
little  canal,  nor  does  the  canal  lead  into 
the  bladder.  The  treatment  of  these  cases 
is  exceedingly  simple  ;  a  ligature  tightly 
applied  being  all  that  is  necessary. 

Umbilical  fistula*.—  There  are  other 
though  less  common  cases  in  which  the 
urachus  remains  open2  and  the  urine  is 

instantly.  After  death,  however,  the  ob- 
struction was  found  quite  high  in  the  small 
intestine.  The  fulness  of  the  abdomen  and 
the  straining  of  the  abdominal  muscles  were 
the  only  causes  which  I  could  conjecture  for 
the  obstacle  to  the  passage  of  the  injection. 

1  Lectures  on  the  Surgery  of  Childhood, 
1860,  p.  44.  The  affection  is  said  to  have 
been  first  pointed  out  by  Duges,  Diet,  de 
Med.  en  15  tomes,  t.  xii.,  p.  159. 

2  In  the  Med.-Chir.  Trans.,  vol.  xxxiii.,  p. 
293,  there  is  a  case  reported  by  Mr.  Paget,  of 
Leicester,  of  patent  urachus,  in  which  the 
patient,  a  man  set.  40,  labored  under  symp- 
toms of  stone.  The  unnatural  opening  was 
of  large  size,  an  inch  in  diameter ;  notwith- 
standing which  he  could  retain  about  a  pint 
of  water,  and  only  a  little  escaped  in  mictu- 
rition. There  was  also  hernia  at  the  opening. 
The  calculus  had  formed  on  a  hair,  which 
had  probably  slipped  down  accidentally  from 
the  pubes.  It  was  extracted  by  passing  the 
finger  down  the  patent  urachus.  No  opera- 
tion was  attempted  on  the  patent  urachus. 
See  also  Bryant,  op.  cit.,  p.  144. 


discharged  from  the  navel ;  or  in  which 
there  is  a  fecal  fistula,  congenital  or  ac- 
quired ;'  or  in  which  there  is  a  biliary  fis- 
tula at  the  navel.2  These  cases  must  be 
distinguished  from  the  foregoing  trivial 
affection,  as  can  readily  be  done  by  the 
character  of  the  discharge. 

The  cure  of  such  fistula)  should  be  at- 
tempted, but  with  caution.  The  actual 
or  potential  cautery  applied  to  their  edges 
can  do  no  harm.  It  has,  however,  failed 
in  all  the  cases  that  I  am  acquainted  with, 
and  then  a  plastic  operation  ought  to  be 
attempted.  But  I  cannot  encourage  the 
reader  to  be  very  sanguine  of  success  by 
this  method  either.  In  the  two  cases  re- 
lated by  Mr.  Cooper  Forster  such  an  ope- 
ration was  performed  ;  but  it  does  not  ap- 
pear to  have  succeeded  in  either.  Mr. 
Bryant's  case  was  not  made  the  subject 
of  any  treatment.  In  mine  the  treatment 
by  cautery  failed,  and  I  lost  sight  of  the 
child  before  performing  the  plastic  opera- 
tion which  I  contemplated. 

A  very  singular  case,  the  result  of  mal- 
formation of  the  umbilicus,  was  sent  to 
me  a  year  or  two  ago  by  Dr.  Harland 
Whiteman,  of  Putney. 

The  infant  was  a  male  prematurely 
born,  and  on  its  birth  the  funis  was  no- 
ticed to  be  bifurcated,  and  it  appeared  to 
Dr.  Whiteman  as  though  one  bifurcation 
contained  the  arteries,  and  the  other  the 
vein.  This  bifurcation  commenced  about 
three  inches  from  the  umbilicus,  and  the 
part  of  the  cord  attached  to  the  belly  was 
marked  by  a  rather  thick  gelatinous  sep- 
tum. The  funis  was  tied  and  divided  be- 
low the  bifurcation.  Nothing  was  noticed 
as  being  wrong  for  a  fortnight.  The  nurse 
was  observed  to  be  unwilling  to  be  seen 
when  engaged  in  dressing  the  cord,  but 
always  replied  that  "all  was  going  on 
right,"  until,  at  the  age  of  about  fourteen 
days,  Dr.  Whiteman  was  again  sum- 
moned on  account  of  a  bad  smell  from  the 
navel,  and  the  nurse  having  reported  that 
there  was  something  wrong  about  it.  On 
examination,  it  was  seen  that  inflamma- 
tion and  ulceration  extended  to  some  dis- 
tance around  the  umbilicus,  and  there 
was  also  sloughing  still  going  on  of  the 
septum  and  of  what  remained  of  the  right 

1  Cooper  Forster,  Surgical  Diseases  of  Chil- 
dren, p.  107. 

2  I  have  seen  no  published  case  of  this  af- 
fection ;  but  a  boy,  set.  10,  was  under  my 
care  in  the  year  1862,  on  account  of  a  dis- 
charge of  pure  bile  from  the  umbilicus.  This 
was  said  to  have  followed  the  removal  of  one 
of  the  warty  tumors  above  described.  The 
fliTid  responded  to  the  usual  tests  for  bile,  and, 
as  well  as  could  be  ascertained,  was  free 
from  any  fecal  admixture.  The  sinus  from 
which  this  fluid  exuded  was  so  minute  that 
I  could  form  no  idea  of  its  direction,  but  it 
seemed  to  extend  a  considerable  distance. 


854 


SURGICAL    DISEASES    OF    CHILDHOOD, 


bifurcation.  This  bifurcation  contained  l 
no  intestine.  The  sloughing  portion  was 
included  in  a  ligature.  The  opposite  bi- 
furcation (on  the  infant's  left)  contained 
intestine  ;  there  was  a  deep  sulcus  or  fis- 
sure at  the  bottom  of  it,  close  to  the  um- 
bilicus, out  of  which  an  offensive  fecal 
discharge  continually  exuded.  Some 
feces,  however,  still  passed  by  the  anus  ; 
but  this  ceased  as  the  gut  protruded  out 
of  the  navel,  and  its  whole  circumference 
gradually  became  ulcerated,  so  that  the 
intestine  was  divided  into  twO  parts  at 
the  time  that  I  saw  the  child.  There  was 
then  a  large  coil  of  intestine  hanging  out 
of  the  bell}',  and  partly  everted,  the  feces 
exuding  from  its  open  mouth.  Another 
smaller  coil,  which  transmitted  no  feces, 
lay  on  its  right  side,  separated  from  it  by 
a  slight  depression  or  septum,  apparently, 
as  I  "thought,  a  part  of  the  mesentery. 

It  appeared  evident  that  there  had  been 
some  defect  in  the  closure  of  the  umbili- 
cal aperture,  probably  dependent  onthe 
fissured  condition  of  the  cord,  and  That 
into  one  of  these  fissures  a  herniated  por- 
tion of  the  gut  had  protruded.  The  ul- 
ceration of  the  intestine,  and  its  ultimate 
division  into  two  parts,  were  equally  evi- 
dently the  result  of  mechanical  violence," 
which  could  not  have  been  applied  at  the 
point  where  Dr.  Whiteman  tied  the  cord, 
even  if  it  were  possible  (which,  of  course, 
it  could  not  be)  to  overlook  a  protrusion 
of  more  than  three  inches  of  small  intes- 
tine, or  to  tie  it  without  producing  any 
symptoms  for  several  days.  It  appeared, 
therefore,  more  than  probable — in  fact, 
nearly  certain— that  the  nurse,  ignorant 
of  Dr.  Whiteman's  reason  for  leaving  so 
large  a  part  of  the  cord,  had  at  a  later  pe- 
riod applied  another  ligature  close  to  the 
umbilicus,  to  hasten  its  separation,  and 
had  unwittingly  injured  the  intestine, 
which  by  this  time  had  protruded. 

When  I  saw  the  infant,  its  death,  if 
unrelieved,  was  certain,  as  the  protrusion 
kept  increasing.  There  was,  indeed,  no- 
thing to  oppose  its  increase  when  the 
child  cried  or  coughed.  I  was  unwilling 
to  abandon  it  to  death  without  treatment, 
and  the  only  courses  which  seemed  open 
were,  to  endeavor  to  press  back  the  gut 
by  pad  and  bandage,  or  by  some  plastic 
proceeding  to  endeavor  to  divert  the 
feces  from  the  surface  of  the  body  to  the 
lower  coil  of  the  intestine.  The  former 
plan,  I  thought,  must  necessarily  prove 
fatal,  as  pressure  applied  on  an  everted 
mucous  surface  constantly  covered  by 
feces  must  be  ineffectual* in  repressing 
the  gut,  and  at  the  same  time  productive 
of  great  irritation,  and  probably  of  slough- 
ing. I  determined,  therefore,  to  attempt 
Dupuytren's  method  of  treating  artificial 
anus.  The  two  adjacent  portions  of  in- 
testine were  accordingly  brought  into  ap- 


position along  their  serous  surface  by 
means  of  the  enterotome,  and  the  blades 
of  the  latter  instrument  were  gradually 
tightened  upon  them.  This  plan  prom- 
ised at  first  to  be  successful ;  the  intes- 
tine was  repressed  into  the  belly  by  the 
instrument,  and  on  the  third  day  after 
its  application,  feces  began  to  pass  from 
the  anus.  The  motions  continued  to  pass 
entirely  per  anum  for  four  days,  by  which 
time  the  enterotome  was  separated,  when, 
unfortunately,  in  a  fit  of  coughing,  the 
gut  reprotruded,  the  adhesions  which  had 
united  its  two  coils  having  given  way, 
and  the  protruding  portion  became  larger 
than  it  was  before  the  operation.  I  re- 
applied the  instrument ;  but  the  child 
rapidly  sank,  and  died  in  a  day  or  two. 
On  post-mortem  examination,  the  bowrels 
were  found  smeared  with  a  thin  layer  of 
pus  ;  no  other  noticeable  morbid  appear- 
ances were  present.  The  two  divided 
portions  of  the  small  intestine  lay  in  close 
apposition.  The  preparation  is  in  St. 
George's  Hospital  Museum,  Ser.  ix.,  No. 
103a. 

With  this  case  may  be  compared  one 
figured  in  Path.  Soc.  Trans.,  vol.  vii.,  p. 
216,  in  which  a  pendulous  triangular  pouch 
hung  out  of  the  umbilical  aperture,  lying 
above  the  cord,  and  having  an  umbilical 
hernia  at  its  base.  The  pouch  terminated 
in  two  horns,  each  of  which  was  perfor- 
ated by  an  opening ;  and  from  each  of 
these  openings  meconium  passed.  Me- 
conium also  passed  from  the  anus.  The 
pouch  is  represented  as  having  consisted 
of  an  inversion  of  the  bowel,  one  horn  of 
the  pouch  being  the  ileum,  and  the  other 
the  csecum.  But  as  the  passage  was  un- 
interrupted to  the  anus,  and  as  both  horns, 
though  quite  unconnected  with  each  other, 
transmitted  the  meconium,  it  seems  evi- 
dent that  the  pouch  must  have  been  more 
in  the  nature  of  a  diverticulum  than  of  a 
prolapsed  and  inverted  bowel.  If  the 
small  intestine  had  protruded  from  the 
belly  through  some  sloughy  aperture,  and 
its  coats  had  become  everted,  so  that  the 
mucous  coat  presented  externally,  and 
the  tube  was  exposed  and  transmitted 
meconium,  it  is  clear  that  all  the  contents 
of  the  intestine  would  pass  that  way,  and 
none  could  come  either  by  the  anus  or 
by  any  lower  portion  of  the  intestine, 
which  might  be  similarly  prolapsed. 

Hermaphroditism. — Most  of  the  malfor- 
mations of  the  genito-urinary  organs  have 
been  treated  of  in  former  pages  of  this 
work :  the  malformations  of  the  male 
urethra,  producing  hypospadias  and  epis- 
padias, at  Vol.  II.,  p.  783  ;  those  of  the 
penis  which  accompany  extroversion  of 
the  bladder,  at  p.  754  of  the  same  Vol.  ; 
those  of  the  vagina  and  uterus,  at  Vol.  II., 
p.  985  ;  and  those  of  the  testes,  at  Vol.  II., 
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p.  892  et  seq.  There  remains,  however, 
the  question  of  doubtful  sex  from  malfor- 
mation of  the  external  organs,  which  is 
often  brought  to  the  surgeon  to  decide, 
and,  as  it  seems,  is  often  decided  wrongly. 
The  male  organs  may  simulate  the  female 
in  this  way  :  the  corpus  spongiosum  and 
the  corresponding  portion  of  the  urethra 
are  absent ;  the  penis  is  small  and  the 
prepuce  imperfectly  formed,  resembling  a 
large  clitoris ;  the  scrotum  is  split,  leav- 
ing a  gap  which  represents  the  vagina ; 
its°two  halves  form  cutaneo-adipose  folds, 
representing  the  labia  majora,  between 
which  is  the  orifice  of  the  short  urethra  ; 
and  the  resemblance  may  be  completed 
by  the  testes  being  retained  in  the  abdo- 
men. The  female  organs  may  simulate 
the  male  by  a  great  enlargement  of  the 
clitoris,  causing  it  to  resemble  the  penis, 
the  presence  of  the  ovaries  in  the  labia,1 
and  a  very  small  vaginal  oi'itice  like  the 
opening  in  hypospadias.  The  majority  of 
cases  oV  spurious  hermaphroditism  in  the 
female  present,  however,  merely  the  en- 
larged condition  of  the  clitoris,  and  may 
be  recognized  for- females  with  tolerable 
ease,  by  passing  a  sound  up  the  urethra 
into  the  bladder,  and  examining  by  the 
rectum.  The  presence  of  a  uterus  and 
vagina  between  the  finger"  and  the  sound 
will' then  be  evident.  Even  in  the  rare 
cases  where  the  ovaries  may  have  de- 
scended into  the  labia,  on  one  or  both 
sides,  this  method  of  examination  may 
yet  clear  up  the  matter ;  and  if  the  va- 
ginal opening  be  large  enough  to  admit 
the  finger,  no  doubt  need  exist.  The 
question  is  often  more  puzzling  in  cases 
which  are  probably  males,  with  cleft 
scrotum,  as  is  evidenced  by  the  case 
quoted  by  Sir  J.  Simpson,2  from  Otto, 
where  an  individual  had  lived  ten  years 
as  a  wife  with  three  different  men,  who 
was  yet  afterwards  affirmed  by  the  Eoyal 
Medical  College  of  Silesia  to  be  a  male. 
At  the  Pathological  Society  a.  short  time 
since,  a  specimen  was  exhibited  which 
elicited  opposite  opinions  from  very  good 
authorities.  Xor  is  it  impossible  that 
true  hermaphroditism  may  in  some  cases 
exist— that  is  to  say,  that  some  parts  of 
the  male  and  female  organs  may  coexist ; 
as  in  the  case  of  the  sheep,  described  by 
Mr.  Savory  in  Med.-Chir.  Trans.,  vol. 
xlii.,  where,  along  with  testes  and  other 
male  organs,  there  was  found  a  very  per- 

1  This  is  not  so  very  uncommon.  A  case 
was  laid  before  the  Royal  Medical  and  Chi- 
rurgical  Society,  where  Sir  W.  Lawrence, 
operating  for  strangulated  inguinal  hernia  in 
the  female,  found  the  ovary  in  the  sac.  Mr. 
Pott's  case  is  also  well  known. 

2  Cycl.  of  Anat.  and  Phys.,  art.  "Hermaph- 
roditism," the  standard  reference  on  this 
subject. 


feet  uterus  and  vagina.  Also  in  the 
Pathological  Transactions,  vol.  xi.,p.  158, 
is  the  account  of  the  dissection  of  the 
generative  organs  from  a  person  regarded 
(and  apparently  correctly)  as  a  female, 
but  where  a  body  much  resembling  a 
prostate  was  found  ;  the  urethra  had  the 
long  course  of  the  male,  and  the  vagina 
could  hardly  be  demonstrated.  Some 
other  cases  will  be  found  recorded  by  Sir 
J.  Simpson.1  Leaving  aside,  however,  a 
few  rare  cases  in  which  some  doubt  may 
exist,  the  careful  examination  of  the  folds 
simulating  labia  may  detect  a  testis  and 
cord  (or  a  cord  with  rudimentary  testis) 
on  one  side  or  both ;  or  the  proximity  of 
the  urethra  to  the  rectum,  with  the  de- 
velopment of  the  perineum,  may  prove 
the  sex  to  be  male ;  or  the  direct  con- 
tinuity of  the  supposed  vaginal  canal 
with  the  bladder  may  show  that  it  is 
really  a  male  urethra.  Occasionally  it  is 
said  that  extroversion  of  the  male  blad- 
der has  been  mistaken  for  the  vulva,  or 
that  an  adhesion  of  the  penis  to  the  scro- 
tum has  caused  a  doubt  of  the  sex  of  the 
child.  Such  conditions,  however,  can 
hardly  deceive  one  who  is  prepared  for 
their  occurrence. 

In  the  few  cases  where  the  above  tests 
give  only  uncertain  results,  a  doubt  must 
be  allowed  to  rest  on  the  sex  of  the  child, 
which  perhaps  will  be  cleared  up  by  the 
development  of  the  breasts  and  the  pro- 
pensities displayed  at  puberty,  or  which 
may  remain  until  dissection  clears  up  the 
difficult}'.  In  all  cases  of  true  hermaph- 
roditism the  sex  would  be  settled  by  the 
intrinsic  organs  (testes  or  ovai'ies)  which 
are  found  on  dissection.  When  doubt 
exists  as  to  the  sex  of  a  child,  it  appears 
more  prudent  to  bring  it  up  as  a  male 
than  to  expose  it  to  the  disgusting  and 
disappointing  consequences  of  an  at- 
tempted marriage.2 

It  is  but  rarely  that  operative  inter- 
ference is  justifiable  in  cases  of  herma- 
phroditism, and  the  operation  consists  al- 
ways, as  far  as  I  am  a  ware,  in  an  attempt 
to  enlarge  the  vaginal  opening,  so  as  to 
permit  of  sexual  intercourse.  A  case  of 
the  kind  under  M.  Huguier's  care,  in 
which  the  proceeding  appears  to  have 
been  successful,  is  recorded  by  M.  Leon 
le  Port.3 


1  See  also  a  case  by  Rokitansky.  Central- 
blatt  f.  die  med.  Wissenschaften,  Berlin. 
Quoted  by  Larcher,  op.  cit.,  p.  284. 

2  Mons.  Ad.  Richard  asserted  some  time 
since  that  all  hermaphrodites  are  really 
males,  however  much  the  genital  organs  may 
approach  the  female  type.  Union  med.,  torn, 
iii.,  p.  543,  Paris,  1859. 

3  Vices  de  Conformation  de  l'Uterus  et  du 
Vagin,  p.  203.  See  also  Larcher's  transla- 
tion of  my  work  on  the  Surgical  Treatment 
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I  am  not  aware  that  any  plastic  opera- 
tion has  hitherto  been  attempted  on  her- 
maphrodite males  ;  nor  is  there  either  the 
same  motive  or  the  same  prospect  of  suc- 
cess, for  the  organs  are  probably  too  im- 
perfect to  be  capable  either  of  penetration 
or  emission. 

Malformation  of  skin. — The  congenital1 
vascular  tumors,  or  nsevi,  have  been 
noticed  above,  with  respect  to  their  surgi- 
cal treatment  (Tumors,  Vol.  I,,  p.  271). 
But  besides  these  tumors  there  are  other 
malformations,  which  consist  chiefly  in 
mere  discoloration,  often  accompanied  by 
a  development  of  hair.  Of  the  more  ex- 
tensive discolorations  (which  are  more 
common  on  the  face  than  elsewhere),  the 
common  "port-wine  stain"  is  the  most 
familiar  example  ;  and  of  those  attended 
with  development  of  hair,  the  ordinary 
mole.  But  there  are  rarer  deformities  of 
each  kind,  or  involving  a  mixture  of  both 
kinds.  Mr.  Athol  Johnstone  informed 
me  that  he  was  consulted  on  account'of  a 
fine  healthy  baby,  with  an  irregular  dark- 
brown  (almost  black)  streak  extending 
across  the  root  of  the  nose  and  invading 
the  inner  extremities  of  the  eyelids  on 
each  side.  The  skin  was  thickened,  and 
irregularly  wrinkled  and  slightly  elevated, 
and  its  surface  was  covered  with  short 
dark  hairs.  In  this  case  the  extent  of 
the  disease  forbade  any  endeavor  to  extir- 
pate it,  which,  however,  in  such  affections 
it  is  particularly  desirable  to  do  if  possi- 
ble, both  as  a  matter  of  appearance  and 
from  the  undoubted  liability  of  moles  to 
become  the  seat  of  epithelioma.  In  the 
case  of  extensive  maculse  no  treatment 
seems  to  have  any  effect.  In  those  less 
extensive,  the  skin  may  be  destroyed  by 
some  powerful  caustic,  and  thus  the  less 
disagreeable  deformity  of  a  white  scar 
substituted  for  the  stain.  It  might  be 
possible  perhaps  to  tattoo  some  of  those 
maculse  with  some  substance  which 
should  produce  a  white  color,  and  the 
suggestion  has,  I  believe,  been  made, 
but  I  am  not  aware  that  it  has  been  fol- 
lowed. The  plan  could  hardly,  I  should 
think,  be  practically  useful,  except  in 
maculae  sufficiently  small  for  extirpation 
with  the  knife  or  caustic 

Malformations  of  limbs. — The  malforma- 
tions resulting  from  congenital  disloca- 
tion and  fracture  will  be  found  described 
in  the  next  section,  by  Mr.  Brodhurst. 


of  Children's  Diseases,  p.  270  et  seq., 
where  several  very  interesting  cases  of  her- 
maphroditism of  various  kinds  are  collected. 
1  It  might  be  wortli  while  to  remind  the 
reader,  in  passing,  that  though  probably  all 
naevi  owe  their  origin  to  some  congenital  con- 
dition, yet  they  are  often,  perhaps  usually, 
not  noticed  till  a  short  time  after  birth. 


Of  other  malformations  of  the  limbs  it 
seems  hardly  necessary  to  say  much. 
Some  of  them  do  not  admit  of  any  treat- 
ment, and  are  only  interesting  in  an  ana- 
tomical and  physiological  point  of  view, 
such  as  the  specimens  of  entire  absence 
of  bones  and  limbs  -,1  while  in  others  the 
only  question  is  whether  the  patient 
would  be  more  comfortable  with  or  with- 
out amputation.  In  the  upper  extremity 
the  chief  question  will  be  as  to  the  power 
of  motion  and  prehension  in  the  mal- 
formed hand,  or  claw,  as  the  case  may  be  ; 
in  the  lower,  as  to  the  feasibility  of  adapt- 
ing a  stump  to  the  part  before  or  after 
amputation.  It  is  therefore  but  rarely 
that  amputation  would  be  recommended 
in  the  upper  limb,  while  in  the  lower  it  is 
often,  if  not  usually,  advisable.2 

There  are  other  deformities  which  may 
be  produced  by  the  pressure  of  the  foetal 
cord  in  utero,  and  in  which,  though  the 
limb  has  not  been  amputated,  it  is  distort- 
ed in  various  directions,  and  deep  grooves 
are  marked  upon  it  where  the  muscles 
appear  to  have  become  atrophied.3  If 
any  treatment  can  be  available  in  these 
cases,  it  must  be  directed  to  bringing  the 
limbs  gradually  into  natural  position  by 
pressure  appropriately  directed,  and  by 
passive  motion,  and  at  the  same  time  stim- 
ulating the  muscles  by  friction,  liniments, 
etc. 

Polydactylism. — The  most  frequent  mal- 
formation about  the  limbs,  and  one  of 
the  most  common  in  surgical  practice,  is 
what  is  called  polydactylism  ;  that  is  to 
say,  supernumerary  fingers  and  toes.  In- 
stances in  which  a  more  or  less  perfect 
additional  thumb  exists  are  very  often 
seen  in  our  hospitals  ;  and  numerous  ex- 
amples prove  that  the  defect  is  often 
hereditary.  It  is  advisable  to  remove 
supernumerary  thumbs  or  fingers  earl}', 
since  they  are  only  in  the  way  ;  but  in 
doing  so  some  little  care  is  required,  as 
the  supernumerary  digit  often  shares  in 
the  articulation  of  the  natural  one  to  its 
metacarpal  bone  ;  so  that  if  the  whole  of 
the  last  phalanx  of  the  supernumerary 

1  For  an  extreme  example,  see  a  case  fig- 
ured in  Path.  Soc.  Trans.,  vol.  x.,  p.  308, 
where  all  four  limbs  were  entirely  absent ; 
and  the  child  (who  had  attained  the  age  of 
five  and  a  half,  and  was  healthy  and  intelli- 
gent) consisted  of  a  head,  neck,  and  trunk 
only.  Most  of  the  leading  forms  of  these 
general  malformations  of  the  limbs  are  fig- 
ured in  M.  Larcher's  work,  already  referred 
to  ;  where  will  also  be  found  drawings  of  the 
instruments  which  have  been  adapted  to  such 
patients. 

*  See  a  case  and  drawing  by  Mr.  Lonsdale, 
Path.  Soc.  Trans.,  vol.  iii.,  p.  464. 

3  See  a  case  by  Dr.  Little,  ibid.,  vol.  i.,  p. 
331. 
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digit  were  removed,  the  natural  joint 
would  be  laid  open,  and  ankylosis  might 
result,  which  would  leave  the  linger  or 
thumb  stiff'  and  extended  ;  therefore  the 
part  must  be  carefully  examined,  and  if 
even  a  doubt  exists,  the  phalanx  should 
not.be  entirely  removed,  but,  flaps  having 
been  cut  long  enough  to  cover  it,  it  should 
be  divided  with  bone-nippers  near  its  ar- 
ticulation. No  deformity  will  be  percep- 
tible when  the  child  grows  up,  as  the  little 
piece  of  phalanx  left  behind  will  not 
grow,  but  will  be  buried  in  the  soft  parts 
when  the  hand  has  attained  its  full  size.1 

Supernumerary  digits,  which  are  seated 
upon  perfect  metatarsal  bones,  are  also 
often  attached  to  supernumerary  bones  in 
the  tarsus  itself;  while  others  are  attach- 
ed to  bifurcated  extremities  of  a  single 
metatarsal  bone.  In  some  cases  the  su- 
perfluous finger  or  toe  is  attached  by  a 
thin  fold  of  skin  to  the  continuity  of  the 
natural  digit,  quite  away  from  the  joint. 
In  these  cases  the  superfluous  digit  is 
rudimentary. 

Two  cases  at  least  have  been  put  on  re- 
cord in  which  a  double  hand  existed  :  one 
by  Mr.  Murray,  of  Brighton,  in  the  Med.- 
Chir.  Trans.,  vol.  xlvi.,  p.  29  ;  the  other  by 
M.  Giraldes,  in  his  Lecons  cliniques  sur  les 
Maladies  chirurgicales  desEnfants,  p.  42. 
In  both  cases  the  bifidity  appears  to  have 
commenced  at  the  carpus,  and  in  both 
the  thumbs  were  absent.  In  Mr.  Mur- 
ray's case  no  operation  was  performed, 
the  patient  (who  was  a  washerwoman) 
having  been  first  seen  at  the  age  of  thirty- 
eight.  InM.  Giraldes'scase,  the  superflu- 
ous fingers  seem  to  have  been  removed 
(M.  Giraldes  merely  says,  "en  1884  j'ai 
opere  un  enfant  qui  avait  les  deux  mains 
reunies  en  une  seule").  M.  Giraldes, 
however,  agrees  that  the  operation  was 
unnecessary,  since  in  this  case,  as  well  as 
in  Mr.  Murray's,  all  the  eight  fingers  were 
movable,  and  the  two  parts  of  which  the 
hand  consisted  could  be  firmly  opposed  to 
each  other,  forming  a  very  useful  member. 

In  the  foot,  supernumerary  digits  are 
matters  of  less  consequence  than  in  the 
hand.  If  there  be  but  one,  and  that  not 
sufficiently  prominent  to  cause  inconve- 
nience in  wearing  the  shoe,  or  an  unsight- 
ly breadth  of  the  foot,  there  can  be  little 
motive  for  interference.  Mr.  Athol  John- 
stone has  recorded  a  case  in  which  the  re- 
markable number  of  nine  toes,  more  or 
less  perfect,  were  found  on  one  foot ;  and 
the  reader  who  is  curious  in  this  matter 
will  find  there  a  full  account  of  the  dis- 
section of  the  part  after  removal.2 

1  See  also  on  this  point  Sedillot,  Note  sur 
l'amputation  des  doigts  sumumeraires. 
Comptes-rendus  des  stances  de  la  Soc.  de 
Biologic,  ser.  1,  torn,  v.,  aim.  1853,  p.  145. 

2  Path.  Soc.  Trans.,  vol.  ix.,  p.  274. 
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Webbed  fingers  is  another  very  common 
deformity  ;  and  (unlike  supernumerary 
digits)  it  usually  occurs  symmetrically 
on  the  two  hands.  It  is  most  common 
between  the  last  two  fingers.  The  same 
condition  is  also  found  in  the  toes  ;  but  it 
is  a  matter  of  no  consequence  whatever 
there.  In  the  hand  it  appears  to  be  ex- 
ceedingly desirable  to  remedy  this  condi- 
tion if  possible,-  not  merely  on  account 
of  the  use  of  the  fingers,  but  also  as  a 
matter  of  appearance.  The  webbed  fin- 
gers often  enjoy  a  large  share  of  useful- 
ness ;  and  the  person  can  soon  accommo- 
date himself  to  his  circumstances ;  but 
every  visible  variation  from  natural  con- 
formation is  a  source  of  annoyance  and 
hindrance  to  a  child,  and  should  by  all 
means  be  remedied  if  it  can  be  done  with- 
out danger  .  Of  course  nothing  is  more 
easy  than  to  cut  the  fingers  apart :  the  dif- 
ficulty which  is  experienced  is  in  prevent- 
ing their  growing  together  again.  Vari- 
ous plans  have  been  adopted.  The  band 
having  been  divided  completely  down  to 
the  cleft,  the  edges  of  the  wound  may  be 
brought  together  down  to  the  apex  of  the 
incision,  in  order  to  procure  union  by  the 
first  intention.  If  the  edges  will  not  of 
themselves  come  together  without  force,  a 
portion  of  skin  may  be  transplanted  so  as 
to  fill  up  the  cleft ;  for  it  is  in  the  cleft 
that  the  tendenc}^  to  cicatrization  is  man- 
ifested. 

I  would  on  this  head  call  the  reader's 
attention  to  the  following  very  ingenious 
operation,  reported  by  Mr.  Barwell,  in 
the  Medical  Press  and  Circular,  April  25, 
1866,  in  a  case  of  webbed  fingers— the  in- 
dex, middle,  and  ring  on  the  left  hand-^ 
which  had  already  been  twice  operated 
on  by  the  usual  methods  without  success. 

"I  thrust  a  straight  bistoury  in  a 
sloping  direction  from  behind  forwards 
through  the  tissues  uniting  the  index  and 
middle  fingers,  keeping  the  blade  much 
closer  to  the  latter,  so  that,  when  the 
whole  length  of  the  digits  had  been  sepa- 
rated, so  much  tissue  was  left  on  the 
forefinger  that  its  edges  could  be  brought 
neatly  together  and  sewn  with  wire.  The 
same  proceeding  was  then  used  at  the 
next  interspace,  the  greater  amount  of 
skin  being  left  and  sewn  round  the  inner 
side  of  the  middle  finger.  Thus,  the 
wounds  to  be  filled  up  lay  on  the  outer 
side  of  both  middle  and  ring  fingers,  and 
at  the  fork  or  point  of  their  bifurcation. 
Of  these  wounds  an  impress  was  taken  on 
a  piece  of  paper,  and  the  necessary  pieces 
were  cut  from  the  haunch  in  such  wise  as 
to  leave  a  portion  of  skin  between  the  two 
excavations,  and  also  so  as  to  enable  me 
to  lift  up  each  strip-like  piece  in  a  loop 
while  it  remained  attached  at  either  end. 
The  wound  in  the  buttock  was  closed 
with  silver-wire,  the  finders  to  be  covered 
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were  thrust  through  their  respective  loops, 
and  first  the  palmar  edge  was  stitched — ■ 
a  process  which  required  much  care  and 
ingenuity—  then  the  dorsal  aspect  was  se- 
cured, and  afterwards  the  hand  and  arm 
were  carefully  bound  in  situ. 

"  The  child  slept  well  during  the  first 
two  nights,  on  the  third  pain  kept  her 
restless,  and  on  the  fourth  day  I  removed 
the  bandage  and  cut  away  the  skin  con- 
nections with  the  haunch.  The  hand 
had  swollen  from  position,  but  only  a 
very  small  part  of  the  implanted  skin  had 
died,  the  rest  was  fairly  united.  It  is  un- 
necessary to  follow  the  details  of  the  case 
further  ;  it  did  uninterruptedly  well,  and 
in  a  month  the  hand  was  healed,  and 
passive  motion  had  begun  to  render  the 
lingers  more  mobile." 

xVnother  plan  is  to  divide  the  fingers 
from  each  other,  and  leave  the  wound  to 
granulate,  care  being  taken  to  press 
something  like  a  band  of  string  or  metal 
into  the  cleft,  in  order  to  prevent  adhesion 
there  ;  the  foreign  body  being  fastened^to  a 
bracelet.  Or,  which  seems  the  most  prom- 
ising plan,  a  large,  metal  ring  may  first  be 
passed  through  a  hole  made  at  the  cleft, 
and  worn  there  like  an  earring  till  the 
sides  of  the  hole  have  cicatrized.  After 
the  posterior  angle  of  the  wound  is  thus 
secured  against  the  formation  of  adhe- 
sions, some  one  or  other  of  the  above 
plans  may  be  adopted  with  better  pros- 
pect of  complete  success.  But  even  if  the 
adhesions  do  form  to  some  extent,  and  so 
render  the  fold  between  the  fingers  deeper 
than  natural,  this  is  a  much  less  conspicu- 
ous defect  than  the  former,  and  besides  is 
not  irremediable  by  further  operation. 

M.  Giraldes  has  succeeded  in  dividing 
these  webs  by  means  of  a  kind  of  enter- 
otome  applied  to  the  web,  and  gradually 
tightened,  so  as  to  destroy  the  web  in 
about  a  week.  An  instance  of  the  use  of 
this  method  will  be  found  in  Giraldes' 
Maladies  chir.  des  Enfans,  p.  507. ' 

Hypertrophy  of  the  limbs  occurs,  as  far 
as  I  can  judge  from  the  limited  nnmber 
of  cases  which  I  have  seen  and  met  with 
in  books,  from  two  causes,  viz.,  from  dis- 
ease of  the  vessels,  or  from  a  congenital 
tendency  much  allied  to,  if  not  identical 
with,  that  which  produces  the  more  lim- 
ited and  striking  hypertrophies  spoken  of 
below  as  "congenital  tumors."  In  the 
former  class  of  cases  the  diseased  action 
results  in  changes  analogous  to  those 
produced  by  chronic  inflammation,  and 
similar  to  those  which  follow  chronic  in- 

1  On  the  subject  of  webbed  fingers,  and  all 
the  other  deformities,  congenital  or  acquired, 
of  the  fingers,  I  cannot  do  better  than  refer 
the  reader  to  M.  Fort's  these  de  concours, 
"Des  Difformittfs  congSnitales  et  acquises 
des  Doigts,"  Paris,  1869. 


flammation  (though  onty  rarely)  in  the 
long  bones.  Thus  I  have  seen  in  a  case 
of  diffused  venous  nsevus  (or  rather  dif- 
fused enlargement  of  all  the  vessels  of  the 
limb,  including  the  veins),  the  whole  leg 
become  larger,  harder,  hotter,  and  longer 
than  its  fellow,  as  it  is  occasionally 
noticed  that  the  tibia,  in  chronic  inflam- 
mation, outgrows  its  healthy  fellow.1 

The  hypertrophy  may  affect  the  whole 
limb,  or  only  a  portion  of  its  length  (al- 
ways, I  believe,  the  lower  part),  or  a  part 
only  of  the  foot  or  hand,  or,  finally,  only 
one  or  more  digits. 

I  do  not  wish  here  to  speak  of  the 
hypertrophy  which  is  an  occasional, 
though  very  rare,  symptom  of  extensive 
disease  of  the  bloodvessels,  but  only  of 
the  truly  congenital  hypertrophies.  These 
depend  upon  no  known  cause  ;2  and  al- 
though some  of  them  have  been  found  to 
be  complicated  with  hypertrophy  of  the 
walls  of  the  veins,  the  latter  can  have  no 
causal  relation  to  the  affection.  The  con- 
genital hypertrophies  may  be  divided  into 
the  symmetrical  and  the  unsymmetrical.3 
In  the  former,  all  the  parts  of  the  limb 
are  in  due  proportion  ;  so  that  there  is 
nothing  unnatural  about  it  beyond  its 
gigantic  size.  In  the  latter,  the  parts  are 
variously  deformed  by  large  fatty  excres- 
cences, and  by  over-development  of  the 
joint-ends  of  bones,  leading  to  unnatural 
position  or  dislocation  of  one  or  more 
joints.  Prof.  Busch  believes  that  this 
unnatural  condition  of  the  joint-ends  is 
connected  with  some  morbid  growth  of 
the  epiphyseal  cartilage.  It  leads  to  ir- 
regular enlargement  of  the  articular  ends, 
something  like  what  is  seen  in  rheumatic 
arthritis  ;  but  such  enlargement  is  no  ne- 
cessary accompaniment  of  overgrowth  of 
the  bones.  Busch  himself  has  figured  (p. 
185)  the  skeleton  of  a  foot  in  which  the 
bones  of  the  three  middle  toes  are  greatly 
elongated,  but  all  the  portions  of  the 
elongated  bones  are  in  perfect  proportion. 

The  temperature  of  hypertrophied  limbs 
varies  in  different  instances.  In  most 
cases  it  is  normal ;  in  two  referred  to  by 
Busch  it  seems  to  have  been  diminished,4 
and  in  one  only  increased. 

The  simple  hypertrophy  of  the  cellular 
and  adipose  tissues  of  a  limb  does  not 
necessarily    include   any   change   in   the 


1  See  Diseases  of  the  Bones,  Vol.  III.,  p. 
122. 

2  It  may  be  remarked  that  only  in  a  very 
few  of  these  cases  has  any  hereditary  predis- 
position been  traced. 

3  I  would  refer  the  reader  to  Busch,  in 
Langenbeck's  Archiv.,  vol.  vii.,  p.  174,  for  a 
very  full  account  of  this  subject. 

4  Mr.  Curling's  case  in  Med. -Chir.  Trans., 
vol.  xxviii.,  p.  337,  and  Wulflf's  in  Peters- 
burger  Med.  Zeitschr.,  1861,  10  Heft. 
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muscular  or  bony  framework.  It  is  strik- 
ingly like  the  ill-defined  hypertrophy 
which  often  accompanies  and  surrounds 
congenital  tumor. 

The  annexed  figure  was  drawn  from  a 
case  of  the  kind.  "The  patient  was  a  child 
eight  months  old,  in  whom  the  left  foot 
and  leg,  nearly  as  high  as  the  knee,  were 
larger  than  the  opposite,  and  in  whom 
the  enlargement  of  the  foot  was  so  incon- 
venient that,  as  it  was  on  the  increase, 
the  foot  was  amputated.  Anatomical  ex- 
amination showed  that  the  increase  in 
bulk  was  due  only  to  an  unusual  deposi- 
tion of  fat  and  cellular  tissue,  the  muscles 
as  well  as  the  bones  being  normal. 

The  amputation  of  the  foot,  in  this  in- 
stance, still  left  the  leg  considerably 
larger  than  its  fellow  ;  but  when  I  last 
saw  the  child,  the  limb  was  steadily  di- 

Fig.  954. 


minishing  in  size  under  the  influence  of 
pressure.  I  believe  that  the  amputation 
had  been  performed  under  the  idea  that 
the  disease  was  of  a  malignant  nature  ; 
but  the  congenital  history  and  the  uni- 
form enlargement  are  symptoms  which 
sufficiently  mark  the  nature  of  the.  dis- 
ease, and  exclude  all  probability  of  cancer. 
Treatment. — In  cases  where  the  limb  is 
increased  in  length  as  well  as  in  bulk, 
nothing  of  course  can  be  done  beyond  the 
use  of  a  high  sole  on  the  normal  foot,  un- 
less amputation  is  thought  to  be  indicated; 
but  where  the  increase  is  only  in  bulk, 
and  is  due  chiefly  (or,  as  far  as  can  be  as- 
certained, solely)  to  the  enlargement  of 
the  cellulo-adipose  tissue,  much  good  may 
be  anticipated  from  carefully-regulated 
pressure,  I  have  seen  a  case  in  which 
the  use  of  an  elastic  stocking  much  di- 

Fig.  955. 


Hypertrophy  of  the  foot  and  leg.  The  foot  was  ampu- 
tated on  account  of  hypertrophy  of  the  subcutaneous  and 
adipose  tissue. 

(From  casts  in  St.  George's  Hospital  Museum.) 


Normal  leg  of  the  same  patient. 


tninished  the  size  of  the  limb ;  in  fact, 
without  it  the  boy  could  hardly  move 
about  freely:  and  in  the  case  here  repre- 
sented, where  amputation  of  the  foot  was 
performed,  the  benefit  derived  from  strap- 
ping the  leg  was  very  marked.  As  to 
amputation,  I  own  that  I  should  long 
hesitate  before  resorting  to  so  extreme  a 
measure.  We  know  that  congenital  tu- 
mors sometimes  disappear  spontaneously 
— why  not  congenital  hypertrophies  ?  es- 
pecially if  assisted  by  judicious  pressure. 
Besides,  the  affection  is  in  no  degree  dan- 


gerous to  life  ;  nor  does  it  make  any  very 
perceptible  impression  on  the  general 
health.  And,  although  a  child's  gait  is 
awkward  with  an  unnaturally  heavy 
and  cumbrous  limb,  it  is,  after  all,  as 
good  as  with  a  wooden  leg.  As  to  inter- 
nal remedies,  the  liquor  potassse  may  be 
tried ;  but  I  should  not  expect  much 
from  its  use.  I  should  not  be  indisposed, 
in  a  case  such  as  that  figured  above,  to 
try  the  effect  of  tying  the  main  artery  of 
the  limb. 

When  the  hypertrophy  affects  only  one 
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or  more  of  the  fingers  or  toes,  the  ques- 
tion of  amputation  presents  itself  in  a 
different  point  of  view.  In  the  foot 
it  is  usually  advisable  to  remove  the  hy- 
pertrophied  toes  as  early  as  possible.  In 
the  hand,  the  surgeon  must  carefully  con- 
sider whether  the  member  will  be  more 
useful  with  its  gigantic  fingers  or  without 
them. 

In  the  unsymmetrical  hypertrophy,  on 
the  other  hand,  amputation  is,  as  a  rule, 
advisable  in  the  early  stage  of  the  dis- 
ease. As  the  limb  grows,  distortion  and 
deformity  will  surely  increase.  And  when 
the  malformation  is  complicated  by  the 
formation  of  large  cellulo-adipose  tumors, 
or  lipomata,  on  the  hypertrophied  parts, 
the  operation  is  still  more  urgently  indi- 
cated. 

The  malformations  resulting  from  the 
absence  Of  bones  or  other  parts  are  in  the 
province  rather  of  the  instrument-maker 
than  the  surgeon.  All  that  can  be  done 
is,' by  some  arrangement  of  splints  and 
India-rubber  bands,  to  replace  the""parts 
wanted,  as  far  as  can  be  ;  and  this  is 
hardlv  possible  in  infancy. 

T.  HOLMES. 

Congenital  dislocations. — Certain  dislo- 
cations are  found  at  birth,  and  are  there- 
fore termed  congenital.  These  luxations 
occur  especially  at  the  hip-joint.  Other 
joints  also  are  affected,  however  ;  such  as 
the  knee,  the  wrist,  the  shoulder,  the  el- 
bow,'and  the  jaw.  The  last-mentioned 
dislocations  are  always  connected  with 
monstrosity,  paralysis,  or  alteration  of 
the  articular  surfaces,  and  they  are  more 
frequently  sub-luxations  than  true  dislo- 
cations. 

Together  with  anomalies  of  organi- 
zation every  form  of  congenital  disloca- 
tion may  be  found ;  and  also  without 
monstrosity  some  irregularities  of  position 
occur  which  are  sometimes  treated  of  as 
dislocations,  but  which  are  slight  dis- 
placements through  paralysis  or  muscular 
retraction.  Such  are  congenital  disloca- 
tions of  the  shoulder. 

These  are  not  true  dislocations,  hut 
partial  displacements  with  paralysis,  ap- 
proximating more  or  less  in  appearance 
to  true  dislocations  ;  they  are  perfectly 
reducible,  and  are  induced  through  injury 
at  birth.  The  example  which  was  ad- 
duced by  M.  Gaillard  was  probably  of  this 
description.  The  title  under  which  the 
case  is  given  runs  thus  :  "Observation  de 
luxation  congenitalede  1 'humerus,  reduite 
au  bout  de  seize  ans."1  Bouvier,  who 
had  to  report  on  it,  considered  that  the 
dislocation  was  not  truly  congenital  ;  but 
the  result,    he   said,   was   extremely  re- 

1  Memoires  de  l'Acad^miw  royale  do  Mede- 
cine,  torn,  ix.,  p.  702      1841. 


markable,  the  dislocation  having  existed 
for  fifteen  or  sixteen  years.1 

It  cannot  be  doubted,  on  reading  the 
case  as  given  by  Gaillard,  that  this  lesion 
was  not  a  true  dislocation,  but  that  the 
displacement  was  due  in  the  first  instance 
to  paralysis,  and  that  it  was  subsequently 
somewhat  increased  through  muscular  re- 
traction. The  removal  of  such  forms  of 
paralysis  and  consequent  displacement  is 
not  so  rare  that  a  single  fact  of  this  na- 
ture should  have  been  thought  worthy  of 
a  place  in  the  Memoires  de  l'Academie 
royale  de  Medecine. 

Congenital  dislocations  of  the  knee  are 
sub-luxations,  which  require  to  be  treated 
as  contractions,  namely,  by  extension  of 
the  limb  after  subcutaneous  section  of  the 
ham-string  tendons. 

Excessive  flexion  of  the  wrist  and  el- 
bow are  by  some  understood  as  disloca- 
tions. These  positions  are  due,  however, 
to  muscular  retraction  alone.  Congeni- 
tal dislocations  of  these  joints  are  always 
connected  with  malformation  or  mon- 
strosity. 

An  instance  of  congenital  dislocation  of 
the  jaw  is  recorded  b}-  E.  W.  Smith.2 
The  individual  was  idiotic,  however. 

Without  further  preface,  then,  disloca- 
tions of  the  head  of  the  femur  may  be 
considered. 

Congenital  dislocations  of  the  head  of 
the  femur  occur  in  three  directions,  name- 
ly, upwards  and  outwards,  directly  up- 
wards, and  upwards  and  forwards.  The 
first-mentioned  variety,  or  that  upwards 
and  outwards,  alone  demands  attention  ; 
the  other  two  forms  of  dislocation  having 
only  been  seen  in  foetal  monstrosities. 

Dislocation  of  the  head  of  the  femur 
upwards  and  outwards,  on  to  the  dorsum 
of  the  ilium,  occurs  for  the  most  part  as 
a  double  luxation,  both  sides  of  the  body 
being  affected  ;  and  it  occurs  much  more 
frequently  in  the  female  than  in  the  male. 
Thus  of  twenty-six  cases  which  were  seen 
by  Dupuytren  in  the  course  of  twenty 
years,  two  or  three  only  were  single,  and 
only  four  of  these  luxations  occurred  in 
males.3  Of  twenty  cases  which  have  come 
under  the.  author's  care,  sixteen  were  dou- 
ble luxations,  and  thirteen  of  these  oc- 
curred in  females,  while  in  one  boy  and 
three  girls  the  dislocation  was  single. 

This  affection  is  supposed  by  some  to 
he  hereditary.  The  belief  rests  on  the 
statement  of  Dupuytren,4  which,  how- 
ever, is  insufficiently  supported. 

1  Bulletin  de  1'Acaddmie  royale  de  Medi- 
cine, torn.  v..  p.  295. 

2  A  Treatise  on  Fractures,  etc.,  chap,  ix., 
1847. 

3  Lecons  orales  de  Clinique  chirurgicale, 
torn,  hi.,  art.  8. 

«  Op.  oit.,  p.  217. 


CONGENITAL    DISLOCATION    OF    HIP. 


861 


The  causes  of  this  dislocation  have  ex- 
cited considerable  discussion,  and  various 
theories  have  been  propounded  in  support 
of  the  different  views  which  have  been 
advanced.  This  subject  has  been  consid- 
ered especially  by  Palletta,1  Dupuytren,2 
Pravaz,3R.  W.  Smith/  Jules  Gruerin,6  and 
Carnochan.6 

Disease  within  the  articulations  of  the 
foetus  is  supposed  by  some  to  give  rise  to 
dislocation.  Diseases  of  an  inflamma- 
tory character  occur  in  the  foetus,  and 
among  others,  synovitis,  both  gouty  and 
syphilitic.  It  cannot  be  doubted  that, 
effusion  taking  place  within  the  joint, 
dislocation  might  occur.  Proof  is  want- 
ing, however,  that  this  has  absolutely 
taken  place  ;  yet  this  view,  which  origi- 
nated with  Ambroise  Pare,  finds  support- 
ers in  Sedillot,  Malgaigne,  Gerdy,  Parise, 
and  others. 

Again,  it  has.been  thought  by  Breschet 
and  others  that  arrest  of  development  is 
the  cause  of  these  affections.  Put  Cru- 
veilhier  tells  us  that  he  has  found  both 
the  head  of  the  femur  and  the  cotyloid 
cavity  progressing  to  their  normal  devel- 
opment in  cases  of  this  dislocation.  He 
speaks  of  these  luxations,  however,  as 
vices  de  conformation,  and  he  represents  in 
his  first  plate  a  full-grown  fcetus,  with 
club-hands  and  club-feet,  and  with  con- 
genital luxation  of  the  heads  of  the  thigh- 
bones, without  testes  and  kidneys,  and 
with  other  deficiencies.  In  this  instance 
the  ligamentum  teres  existed  ;  the  heads 
of  the  thigh-bones  were  flattened  and  de- 
formed, and  the  cotyloid  qavities  were 
shallow.7 

Original  defect  in  the  organization  of 
the  germ  was  the  theory  propounded  by 
Dupuytren  to  explain  these  lesions  ;  and 
he  suggests  that,  considering  the  perfect 
health  of  these  infants  at  birth,  and  the 
absence  of  disease,  either  past  or  present, 
of  the  head  of  the  femur  or  in  the  cotyloid 
cavity,  this  hypothesis  is  necessary  to 
account  for  the  luxations.  It  receives 
no  support,  however,  from  physiological 
facts,  nor  from  the  consideration  of  the 
laws  which  govern  the  evolution  of  the 
embryo. 

Carnochan  supposes  that  "a  pathologi- 
cal spasmodic  retraction  of  the  muscular 
tissue,  resulting  from  a  perverted  or  dis- 
turbed condition  of  the  excito-motor  ap- 
paratus of  the  medulla  spinalis,"  gives 


1  De  Claudicatione  Congenita. 

2  Op.  cit. 

3  De  la  Curabilite  des  luxations. 

4  A  Treatise  on  Fractures. 

6  Recherches  sur   les    Luxations   congeni- 
tales. 

6  On  Congenital  Dislocations. 

7  Anatomie  pathologique  du  Corps  humain, 
torn,  i.,  p.  1. 


rise  to  this  displacement.  lie  continues 
thus  :  "  Congenital  displacements  occur- 
ring at  the  ilio-femoral  articulation  result 
from  active  morbid  muscular  refraction  ; 
that  morbid  muscular  retraction  itself  is 
to  be  traced  to  a  morbid  condition  of  the 
central  ganglionic  mass  of  the  cord  ;  and 
this  pathological  condition  is  either  located 
in  the  ganglionic  mass,  or  conveyed  thither 
by  the  incident-excitor  nervous  influence 
of  the  excito-motor  apparatus  of  the  me- 
dulla spinalis." 

External  violence  has  been  thought  to 
be  a  cause  of  congenital  dislocation  since 
the  time  of  Hippocrates.  It  has  been 
shown  that  external  violence  may  occa- 
sion fracture  in  utero  ;'  and  Carnochan 
believes  that  it  will  produce  fracture 
rather  than  dislocation. 

Considering  the  position  of  the  foetus  in 
utero — that  the  thighs  are  flexed  upon 
the  abdomen,  and  that  the  heads  of  the 
thigh-bones  must  therefore  press  upon  the 
posterior  and  inferior  portions  of  the  cap- 
sule of  the  joint — it  may  be  inferred  that 
external  violence,  with  or  without  spas- 
modic muscular  action,  might  cause  the 
head  of  the  femur  to  pass  from  its  shallow 
acetabulum. 

Under  these  circumstances  extension  of 
the  limb  at  birth  alone  is  required  to  dis- 
place the  bone  upon  the  dorsum  ilii — the 
external  iliac  fossa  being  the  ultimate 
position  of  the  head  of  the  femur  in  con- 
genital luxation.  Again,  violent  or  sud- 
den traction  at  birth  may  doubtless  induce 
this  form  of  luxation  ;  and  it  is  probable 
that  congenital  luxations  with  perfect 
development  of  the  head  of  the  femur 
and  the  cotyloid  cavity  are  thus  produced, 
some  impediment  having  occurred  to 
delay  the  completion  of  the  birth. 

This  dislocation  never  occurs  except 
with  a  preternatural  labor  ;  and  it  occurs 
especially  together  with  a  presentation  of 
the  nates.  When  the  breech  presents,  the 
child  passes  through  the  pelvis  with  the 
legs  doubled  up  and  the  feet  towards  the 
thorax.  The  blunt-hook  or  the  finger 
may  be  used  to  assist  the  passage  of  the 
child  ;  and  for  this  purpose  it  is  inserted 
at  the  angle  formed  at  the  top  of  the 
thigh.  But  traction  in  this  position 
necessarily  increases  the  pressure  of  the 
head  of  the  thigh-bone  against  the  infe- 
rior and  posterior  portions  of  the  capsule 
of  the  joint,  and  readily  further  displaces 
the  femur  and  causes  the  head  of  the 
bone  to  escape  from  its  shallow  ace- 
tabulum. 

The  symptoms  of  this  form  of  dislocation 
differ  as  the  age  at  which  the  lesion  is 
observed  differs.  At  birth  it  passes  un- 
observed. And,  indeed,  there  is  nothing 
to  attract  attention  to  the  displacement : 

1  Med.-Chir.  Trans.,  vol.  xliii.,  art.  8. 
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it  is  painless  or,  if  not  entirely  painless,  it 
is  not  observable,  for  the  direction  of  the 
limb  is  not  sensibly  altered,  and  the  mo- 
tion of  the  head  of  the  bone  is  free. 
Doubtless  if  the  limb  were  examined 
with  a  view  to  dislocation,  the  displace- 
ment would  be  discovered. 

When  the  child  is  lying  down,  the 
head  of  the  femur  is  very  slightly  promi- 
nent ;  it  may  be  distinctly  felt,  however, 
on  rotating  the  limb.  In  the  erect  posi- 
tion the  head  of  the  bone  becomes  promi- 
nent, and  presents  visibly  on  the  dorsum 
of  the  ilium  above  and  behind  the  cotyloid 
cavity. 

"When  the  dislocation  is  double,  the 
pelvis  is  rendered  very  oblique,  th«  pubes 
being  carried  backwards  and  the  sacrum 
being  raised  ;  the  abdomen  is  prominent 
and  the  lumbar  region  is  remarkably 
hollow— lordosis  ;  while,  for  the  sake  of 
equilibrium,  the  shoulders  and  upper  part 
of  the  trunk  are  thrown  back.  The  tro- 
chanters project  abnormally  and  approach 
nearer  to  the  crests  of  the  ilia  than  iri*£heir 
natural  condition,  and  the  heads  of  the 
thigh-bones  can  be  seen  projecting  on  the 
ilia  beneath  the  glutei.  These  several 
points  are  well  shown  in  the  opposite 
woodcut. 

The  muscles  of  the  lower  extremities, 
from  insufficient  use,  are  small ;  the  thighs 
have  an  inward  direction,  constituting  in 
some  cases  genu  valgum  ;  while  the  feet 
are  thrown  somewhat  outwards,  and  the 
sole  of  the  foot  is  rendered  flat — valgus. 

The  gait  in  double  dislocation  is  most 
peculiar  and  unmistakable ;  no  other 
motion  is  like  that  which  is  occasioned 
by  this  lesion  :  it  is  a  rolling  motion  of 
the  trunk  together  with  double  lameness ; 
and  yet  it  is  painless  and  rapid. 

When  the  head  of  the  femur  is  dislo- 
cated on  one  side  only,  the  limb  is  short- 
ened, and  the  toes  only  are  brought  to  the 
ground  in  walking,  the  heel  being  elevated. 
There  is  much  lameness  on  the  affected 
side,  and  the  limb  is  smaller  than  the 
other.  The  obliquity  of  the  pelvis  is  not 
so  great  as  when  the  dislocation  is  double. 

In  the  recumbent  position  the  lumbar 
curve  is  effaced,  and  the  thigh-bone  may 
be  drawn  down  and  its  head  retained 
against  the  acetabulum. .  Shortening  of 
the  limb  then  disappears,  and  its  general 
appearance  becomes  normal. 

At  birth  the  mobility  of  the  limb  is  too 
great.  As  age  advances,  deformity  in- 
creases, and  at  the  same  time  the  hope  of 
restoration  of  the  limb  diminishes. 

The  morbid  appearances  which  are  met 
with  in  cases  of  this  dislocation  vary 
according  to  the  age  of  the  individual. 
As  has  been  already  explained,  only  one 
form  of  congenital  luxation  occurs,  except 
with  foetal  montrosity,  namely,  dislocation 
upwards  and  outwards.     ISoon  after  birth 


the  acetabulum  is  scarcely  altered  in  shape 
and  dimensions,  and  the  head  of  the  fe- 
mur also  retains  its  normal  appearance. 
Changes,  however,  soon  take  place  both 
of  the  head  of  the  bone  and  in  the  cotyloid 
cavity,  the  cavity  being  tilled  up  with 
cellulo-osseous  material,  and  the  head  of 
the  bone  being  flattened  and  rendered 
irregular  inform,  deprived  of  its  articular 
cartilage,  and  atrophied. 

The  capsular  ligament  becomes  elon- 
gated, but  it  may  retain  its  integrity  for 
many  years.  At  length  the  head  of  the 
femur  may  escape  through  its  capsule  and 
come  into  direct  contact  with  the  ilium  ; 
and,  the  ligamentum  teres  being  stretched, 
becomes  slender,  and  finally  it  gives  way. 

Fig.  956. 


A  typical  case  of  congenital  dislocation  of  both  hips. 

When  the  head  of  the  bone  has  passed 
through  the  capsule,  a  false  articulation 
commences  to  be  formed.  Thickening  of 
the  cellular  tissue  with  deposit  of  lymph 
takes  place,  which  is  ultimately  developed 
into  a  new  capsule  ;  while  a  cavity  is 
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formed  to  receive  the  head  of  the  bone  by 
the  deposition  of  osseous  matter  upon  the 
ilium. 

The  treatment  of  this  affection  in  its 
earliest  stage  is  much  more  hopeful  than 
is  generally  supposed. 

When  dislocation  occurs  without  other 
abnormality,  the  acetabulum  and  the 
head  of  tbe  bone  are  usually  perfect  at 
birth.  There  would  then  be  neither  diffi- 
culty in  reducing  the  dislocation  nor  in 
retaining  the  head  of  the  bone  in  the 
acetabulum.  When,  however,  the  dis- 
location is  overlooked  and  its  reduction  is 
not  undertaken  until  several  months  or 
years  have  elapsed,  changes  will  probably 
have  taken  place  which  tend  to  impede 
the  reduction,  and  which  prevent  the 
head  of  the  bone  being  retained  in  the 
acetabulum.  Absorption  of  the  head  of 
the  bone  proceeds  at  the  same  time  that 
the  acetabulum  is  being  filled  up  ;  while 
the  tissues  around  the  head  and  neck  of 
the  femur  are  undergoing  degeneration, 
those  which  are  stretched  undergoing 
fibrous  degeneration,  those  which  are  re- 
laxed becoming  weak  and  fatty,  and  those 
which  are  much  exerted,  hypertrophied. 

At  birth  the  diagnosis  can  only  present 
a  certain  difficulty  when  the  luxation  is 
double.  When  it  is  single  this  can  scarcely 
occur ;  for  the  difference  in  the  length  of 
the  limbs,  and  especially  the  difference 
which  exists  on  the  two  sides  of  the  pel- 
vis, will  discover  the  dislocation. 

Generally,  however,  the  dislocation  is 
only  discovered  when  the  child  begins  to 
walk.  Then  the  peculiar  gait— the  lame- 
ness when  the  dislocation  is  single,  and 
the  rolling  movement  of  the  trunk  when 
both  thigh  bones  are  displaced,  is  certain 
to  attract  attention. 

All  the  peculiarities  of  this  dislocation 
are  exaggerated  when  the  patient  is  stand- 
ing, and  especially  in  walking";  while,  on 
the  other  hand,  they  are  much  diminished 
in  the  recumbent  posture.  It  is  for  these 
reasons  that  congenital  dislocation  of  the 
femur  is  seldom  discovered  until  the  child 
begins  to  walk  alone  ;  then  the  peculiar 
gait  attracts  attention. 

There  was  lately  under  the  author's 
care,  in  St.  George's  Hospital,  a  case  of 
this  description,  in  which  the  peculiarities 
of  this  dislocation  were  very  strongly 
marked ;  for  the  boy  was  tall,  and  the 
trunk  and  upper  limbs  were  largely  de- 
veloped.    He  was  sixteen  years  of  age. 

In  this  instance  both  limbs  were  dis- 
located, and  the  trochanters  projected 
abnormally  and  approached  nearer  to  the 
crests  of  the  ilia  than  in  their  normal 
condition.  The  pelvis  was  thus  rendered 
very  oblique,  the  abdomen  protuberant, 
and  the  lumbar  and  lower  dorsal  vertebras 
were  curved  forward  in  a  remarkable 
manner.     The  heads  of  the  thi<2fh  bones 


could  be  seen  lying  on  the  ilia  and  pro- 
jecting beneath  the  glutei.  In  conse- 
quence of  the  position  of  the  heads  of  the 
thigh  bones  in  this  as  in  all  these  cases, 
the  knees  are  directed  inwards  and  the 
feet  become  flat ;  and  on  account  of  the 
limited  motion  of  the  lower  limbs,  they 
remain  weak,  the  muscles  being  insuffi- 
ciently developed.  While  this  is  the  in- 
variable condition  of  the  lower  limbs  in 
these  cases,  the  muscles  of  the  arms  and 
of  the  upper  part  of  the  trunk  become 
largely  developed,  for  they  are  much  used 
in  progression ;  and  in  the  instance  to 
which  I  now  refer  they  were  like  those  of 
an  athlete,  and,  as  compared  with  the 
lower  limbs,  presented  a  remarkable  con- 
trast. 

This  boy  was  not  admitted  into  the 
hospital  with  a  view  to  treatment,  for 
those  changes  to  which  reference  has 
already  been  made  were  to  a  great  extent 
complete ;  but  before  this  period  has 
arrived  and  while  the  cartilaginous  sur- 
faces retain  their  integrity,  the  dislocation 
may  be  reduced,  and  the  head  of  the  bone 
retained  in  the  acetabulum.  It  is  pro- 
bable that  this  may  always  be  accom- 
plished by  manipulation  under  chloroform 
prior  to  that  state  of  muscular  retraction 
taking  place  which  is  at  length  the  neces- 
sary result  of  displacement  of  the  limb. 
When,  however,  muscular  retraction  has 
taken  place,  although  the  length  of  the 
limb  may  possibly  be  restored  by  drawing 
down  the  head  of  the  femur  to  rest  on  the 
acetabulum,  it  is  hopeless  to  endeavor  to 
retain  the  head  of  the  femur  in  the  coty- 
loid cavity,  without  in  the  first  instance 
dividing  subcutaneously  those  muscles 
which  tend  to  displace  it.  These  muscles 
are  those  which  are  inserted  into  and 
about  the  trochanters,  especially  the  glutei 
and  the  rotators.  When  these  have  been 
divided  subcutaneously  there  is  no  further 
tendency  to  displacement  of  the  head  of 
the  femur.  This  is  the  case  even  when  a 
retentive  apparatus  is  not  immediately 
applied  to  the  limb  ;  but,  after  its  appli- 
cation, subsequent  displacement  is  most 
easily  prevented.  After  a  period  of  some 
weeks,  consolidation  takes  place  about  the 
head  of  the  bone,  which  tends  to  hinder 
displacement.  Then  passive  motion  may 
commence.  It  is  necessary  to  continue 
the  use  of  retentive  apparatus  for  many 
months  without  cessation. 

As  an  example,  a  case  may  be  cited  in 
which  this  operation  was  performed  on 
December  2, 1869,  with  Mr.  Whaley,  on  a 
boy  four  years  of  age,  whose  right  femur 
was  dislocated.  This  child  walked  with 
help  and  a  sustaining  apparatus  in  the  fol- 
lowing May,  and  in  June  he  was  able  to 
walk  alone,  and  without  the  slightest  dis- 
placement of  the  head  of  the  femur  taking 
place. 
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Fractures  in  utero. — Intra-uterine  frac- 
tures of  the  long  bones  are  rare.  They 
occur,  however,  both  as  simple  and  coin- 
pound  fractures.  Montgomery  has  placed 
on  record  the  following  instance  :  "I  saw," 
he  says,  "a  woman,  eight  months  preg- 
nant, fall  (from  a  window)  twenty-rive 
feet,  into  the  stony  street,  on  her  face.  Her 
hip-joint  was  dislocated,  and  her  face  and 
hands  were  cut;  but  the  uterus  was  not 
ruptured.  She  was  delivered  that  night 
of  a  dead  child,  which  had  some  of  its 
bones  broken,  and  which  had  sustained 
several  other  injuries.  She  recovered  per- 
fectly."1 

Fractures  of  the  foetal  skull  have  been 
frequently  observed  :  numerous  cases  are 
on  record.  These  are  for  the  most  part 
incomplete  fractures,  where  the  bone  be- 
comes bent ;  and  they  are  produced  by 
the  pressure  to  which  the  head  is  sub- 
jected in  its  passage  through  the  pelvis; 
or  they  are  occasioned  by  the  mechanical 
force  of  the  forceps  of  the  accoucheur. 

There  is  also  another  class  of  aases 
which  has  attracted  considerable  atten- 
tion, and  which  is  mentioned  by  authors 
under  this  title  of  intra-uterine  fractures 
■ — solutions  of  continuity,  namely,  occur- 
ring in  a  cartilaginous  or  very  imperfectly, 
ossified  skeleton.  This  condition  is,  how- 
ever, now  known  as  congenital  rickets ; 
and  it  is  a  condition  differing  so  widely 
from  that  of  fractures  in  utero,  that  it 
will  only  be  necessary  to  allude  to  it. 
Gratzer,Mansfeld,  Amand,  Barker,  Chaus- 
sier,  D'Outrepont,  and  some  others,  have 
directed  attention  to  these  solutions  of 
continuity. 

Among  fractures  in  utero,  those  cases 
which  offer  the  most  interest  are  fractures 
of  the  long  bones,  whether  simple  or  com- 
pound, in  which  reunion  more  or  less  com- 
plete is  observed  at  birth  ;  or  where  other 
proof  exists  of  the  fracture  having  taken 
place  prior  to  the  commencement  of  par- 
turition ;  fractures,  consequently,  not  only 
occurring  in  utero,  but  which  have  not 
'been  produced  by  manipulations  of  what- 
ever kind  during  the  period  of  parturition. 
Such  cases  are  recorded  by  Ploucquet, 
Kopp,  Devergie,  Carus,  Schubert,  Sachse, 
and  Moffat.  For  the  cases  themselves,  I 
must  refer  to  the  Medico-Chirurgical 
Transactions,  vol.  xliii.,  I860,  art.  8.  In 
one  instance,  the  fractured  extremity  of 
the  bone  appeared  in  the  wound ;  the 
periosteum  was  destroyed,  and  the  lips  of 
the  wound  were  pale  and  flabby.  In  an- 
other, the  bone  protruded  fully  an  inch, 
and  it  was  carious.  In  a  third  case,  the 
uterus  was  wounded,  and  blood  escaped 
per  vaginam.  The  fracture  had  reunited 
at  birth,  and  the  leg  was  one  inch  and 

1  Exposition  of  the  Signs  and  Symptoms  of 
Pregnancy,  case  42,  p.  680,  2d  ed. 


three-fourths  shorter  than  the  other.  The 
following  outlines  of  cases,  which  I  saw 
together  with  Dr.  Gream  and  with  Mr. 
Gardner  (which  are  also  related  in  the 
paper  above  alluded  to),  are  not  without 
interest. 

In  the  first  case,  it  was  observed,  at 
birth,  that  there  was  considerable  swell- 
ing about  the  right  knee,  which  at  length 
terminated  in  abscess.  There  was  also  a 
second  swelling  at  the  upper  part  of  the 
!  thigh ;  but  this  subsided  without  break- 
i  ing.  At  the  knee,  however,  it  was  found, 
as  the  swelling  subsided,  that  an  abnormal 
condition  of  the  bone  existed.  The  leg 
could  only  be  partially  flexed,  and  it  could 
not  he  fully  extended.  The  extremity 
was  both  shorter  and  smaller  than  the 
other. 

It  appeared  in  this  instance  that  there 
had  been  a  fracture  through  the  epiphysis 
by  which  the  inner  condyle  of  the  femur 
was  broken  off.  The  condyle  projected  in 
front  of  the  shaft  of  the  femur,  and  it  had 
been  rotated  outwards. 

In  this  instance,  the  mother  had  fallen 
downstairs  while  in  the  seventh  month  of 
pregnancy.  She  struck  the  abdomen  in 
falling,  and  was  much  hurt.  Uterine 
pains  were  felt,  but  they  passed  off',  and 
the  child  was  not  born  until  three  weeks 
after  the  accident. 

In  the  second  instance,  I  saw  the  child 
some  few  hours  after  birth.  It  was  very 
small,  and  so  ill-nourished  that  it  seemed 
very  doubtful  if  it  could  live  longer  than 
some  few  days.  The  trunk  and  head  were 
well  formed ;  but  the  extremities  were  not 
in  a  normal  condition.  There  had  been  a 
compound  fracture  of  the  tibia  in  each 
leg.  The  fractured  bones  had  reunited 
somewhat  irregularly,  the  lower  portions 
having  been  drawn  upward,  and  the  flesh- 
wounds  had  not  closed.  The  ulna  was 
wanting  on  either  side,  and  the  lower  por- 
tion of  the  fibula  was  also  wanting  in  each 
leg.  The  hands  and  feet  were  deformed, 
and  there  was  double  talipes  varus. 

In  this  instance  two  accidents  had  oc- 
curred :  one  during  the  fourth  month  of 
utero-gestation,  when  the  mother  nar- 
rowly escaped  being  precipitated  into  a 
deep  ravine ;  and  secondly,  she  suffered  a 
severe  succussion  in  a  railway  train,  six 
weeks  before  giving  birth  to  the  child.  It 
is  probable  that  the  first  accident  may 
have  occasioned  the  malformation,  and 
that  the  railway  accident  may  have  pro- 
duced the  fractures. 

The  causes  of  fractures  in  utero  are  two- 
fold. They  are  induced,  on  the  one  hand, 
by  pressure,  such  as  is  made  by  the  for- 
ceps of  the  accoucheur ;  and,  on  the  other, 
by  muscular  action ;  and  it  is  probable 
that  these  arc  the  only  forces  which  can 
act  on  the  foetus  in  utero  to  cause  fracture, 
except  in  such  an  instance  as  that  which 
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is  related  by  Montgomery,  where  the  effect 
of  contre-coup  may  well  have  operated  to 
produce  fracture.  So  long,  however,  as 
the  membranes  remain  unruptured,  it  is 
impossible  to  produce  the  effect  of  contre- 
coup  on  the  foetus;  neither  is  it  possible 
that  .the  walls  of  the  uterus  shall  compress 
the  fetus  to  produce  fracture  so  long  as 
the  liquor  amnii  remains  to  distend  the 
membranes;  and  we  must,  therefore,  be- 
lieve that  in  these  instances  of  fractures 
of  the  long  bones  the  fracture  has  been 
produced  by  the  sudden  and  violent  action 
of  the  muscles  of  the  limb  itself. 

Malformation  doubtless  favors  both  frac- 
ture and  distortion,  as  was  clearly  the 
case  in  the  last  instance  which  I  have 
quoted  ;  for  here  the  muscles  acting  irregu- 
larly, through  the  partial  absence  of  their 
bony  attachments,  their  opponents  readily 
distort  the  limb.  And  the  same  argu- 
ment holds  good  equally  of  fracture  as  of 
distortion  ;  the  muscles  of  the  limb  acting 
suddenly  and  violently  on  a  malformed 
limb  may  readily  fracture  the  bone. 

The  treatment  of  these  accidents  scarcely 
requires  separate  notice  ;  for  the  bones,  at 
this  early  age,  are  so  soft  and  pliable  that 
they  may  be  easily  moulded  into  almost 
any  form.  It  will  sometimes  be  found, 
however,  that  in  straightening  the  bone, 
however  slowly  it  may  be  done,  the  mus- 
cles of  the  limb  are  rendered  rigid ;  and 
it  becomes  necessary,  in  order  to  avoid 
injury  to  the  soft  structures,  to  divide  the 
tendons  of  those  muscles  which  are  rigid 
— those  muscles  probably  which,  by  their 
powerful  contractions,  have  induced  the 
fracture.  Aicer  division  of  the  rigid  ten- 
don or  tendons,  the  limb  is  readily  brought 
to  its  normal  form  by  the  use  of  bandages 
and  pliable  splints. 

BERN  ABD  E.  BBODHTTBST. 

Injuries  in  childhood  do  not  require  no- 
tice here,  since  each  injury  has  been  al- 
ready made  the  subject  of  a  separate 
description.  All"  that  need  be  said  is, 
that  injuries,  both  wounds  and  fractures, 
and  particularly  their  combinations  into 
compound  fractures,  are  more  hopeful  in 
the  child  than  the  adult,  that  they  heal 
more  rapidly,  and  that  amputation  is  less 
necessary. 

Congenital  tumors  and  tumors  in  child- 
hood.—Tumors  in  childhood  do  not  differ 
essentially  from  those  in  more  advanced 
life,  but  are  usually  of  looser  structure 
and  more  rapid  growth.  Thus  malignant 
disease  affects  the  medullary  rather  than 
the  scirrhous  form  ;  it  grows  quickly,  and 
proves  speedily  fatal  if  left  alone,  and  if 
extirpated  generally  returns  in  a  very 
I  short  time.  The  eyeball  and  orbit  are  its 
i  favorite  seats,  but  the  bones  are  frequently 
affected,  and  the  testicle  not  uncommonly. 


The  congenital  occurrence  of  cancer  is 
said  to  have  been  observed  occasionally.1 
Amongst  innocent  tumors,  the  softer  varie- 
ties— hbro-cellular,libro-plastic,etc., — pre- 
vail over  those  of  more  perfect  develop- 
ment. Whatever  be  the  presumed  ana- 
tomical structure  of  the  tumor,  its  early 
removal  is  imperative  ;  not  merely  on  ac- 
count of  the  deformity  and  functional  dis- 
turbance which  it  may  produce,  but  also 
in  order  to  obviate  the  effect  on  the  nutri- 
tive process  which  is  produced  by  the  rapid 
growth  of  a  tumor.  I  havejmd  frequent 
opportunities  of  convincing  myself  that 
the  general  health  improves  quickly,  and 
the  child  begins  to  gain  flesh  and  strength, 
after  the  removal  of  a  tumor  which  has 
previously  been  increasing  rapidly.  If  so, 
the  inference  is  obvious,  that  such  rapid 
growth  ought  to  be  rendered  impossible, 
by  removing  the  tumor  in  its  stage  of 
quiescence,  in  ever}r  case  where  this  can 
safely  be  done  ;  while,  if  the  growth  be 
advancing,  the  operation  is  still  more  ur- 
gently requisite. 

The  chief  peculiarities,  however,  of  tu- 
mors in  early  life  are  observed  in  those 
growths  which  are  congenital.  Many 
congenital  tumors  are  formed  by  single 
cysts,  which  sometimes  contain  clear 
serum  (as  in  hydrocele  of  the  neck), 
sometimes  dermoid  structures  (as  in  the 
cysts,  which  frequently  present  them- 
selves at  the  upper  corner  of  the  orbit), 
sometimes  blood,  or  fluid  exactly  like 
blood  (as  I  have  seen  in  a  large  cyst  oc- 
cupying the  whole  thickness  of  the  cheek), 
and  at  other  times  various  modifications 
of  serum.  Again,  other  congenital  tu- 
mors are  entirely  solid  ;2  and  although 
some  of  them  grow  rapidly,  the}'  have  no 
character  of  cancer  ;3  while  others  re- 
main stationary  for  long  periods,  and 
then  begin  to  increase.4  Between  these 
two  kinds  (the  solid  and  the  cystic)  there 
are  numerous  transitional  forms.  In  the 
neck,  the  occurrence  of  a  widely-diffused 
and  rapidly-growing  tumor,  composed  of 
soft  solid,  with  numerous  cysts  scattered 
about  it,  has  often  been  pointed  out  ;5 
and  a  similar  admixture  of  cysts  and 
solid  substance  is  noticed  in  congenital 
tumors  in  other  parts  of  the  body,  where 
the  cellular  tissue  is  lax,  as  in  the  orbit 


1  Walshe  on  Cancer,  p.  146. 

2  See  a  paper,  by  the  author,  on  congenital 
innocent  tumors,  Lancet,  May  21  and  28, 
1864. 

3  E.  g.,  the  cases  numbered  4  and  5  in  the 
paper  referred  to. 

1  Ibid.,  case  3  ;  also  Mr.  Mason's  case  of 
congenital  tumor  of  the  tongue,  Path.  Soc. 
Trans.,  vols,  xv.,  xviii. 

5  Mr.  Caesar  Hawkins,  Med. -Chir.  Trans., 
vol.  xxii.  ;  Gurlt,  Die  Cystengeschwulste  des 
Halses,  Berlin,  1855. 
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(see  case  5  in  the  paper  above  referred 

to).  When  formed  entirely  of  solid  tissue, 
this  solid  is  usually  of  a  soft  consistence, 
whitish,  and  resembling  udder  on  section, 
not  yielding  any  juice,  and  consisting 
chiefly  of  simple  nuclei,  with  more  or  less 
cellular  tissue  interspersed.  The  same  is 
also  generally  the  composition  of  the  com- 
pound or  mixed  cystic  growths  in  the  neck. 

The  parts  in  which  these  tumors  are 
found  are  very  various.  Though  most 
common  in  the  neck,  they  may  occur  in 
any  part  of  the  body.  Mr.  T.  Smith, 
however,  in  a  very  interesting  paper  pub- 
lished in  the  second  volume  of  St.  Bar- 
tholomew's Hospital  Reports,  points  out 
the  fact  that  there  is  as  yet  no  known  in- 
stance of  a  congenital  cystic  tumor  of  any 
of  the  limbs.1  But  as  they  have  been 
found  in. the  most  various  situations— in 
the  back  simulating  spina  bifida,  on  the 
surface  of  the  tongue,  in  the  orbit,  in  the 
pharynx,  and  in  the  internal  organs — we 
can  hardly  avoid  the  conclusion  ejther 
that  this  is  accidental,  or  that  the  con- 
genital tumors  which  occur  in  the  limbs 
affect  the  solid  rather  than  the  cystic 
form.  There  is,  I  believe,  no  essential 
difference  between  the  two  forms. 

The  congenital  tumors  which  are  met 
with  immediately  beneath  the  skin  and 
mucous  membrane  are,  I  believe,  usually 
solid.  This  was  the  case  in  a  patient 
from  whom  I  removed  a  congenital  tumor 
developed  from  the  deep  layer  of  the  skin 
of  the  nape  of  the  neck,2  and  in  Mr.  Ma- 
son's patient,  from  whom  he  removed 
several  congenital  tumors  of  the  dorsum 
linguae.3  Again,  in  an  infant  who  died 
from  the  development  of  a  tissue  of  this 
nature  underneath  the  mucous  membrane 
of  the  pharynx  (probably  congenital) 
which  prevented  deglutition,  I  found  no 
cysts  in  the  morbid  growth.4 

The  subjoined  figure  represents  a  simi- 
lar congenital  growth  which  I  once  met 
with  below  the  mucous  membrane  of 
the  lip,  and  which,  like  the  other  in- 
stances that  I  have  seen  of  these  merely 
superficial  congenital  tumors,  was  desti- 
tute of  cysts. 

In  the  orbit  I  have  once  seen  a  very 
singular  congenital  fibro-cystic  growth, 
which  had  pressed  the  eyeball  out  of  the 
head,  leading  to  its  rupture  and  atrophy, 
and  had  then  spread  some  distance  on  the 
cheek. 


1  It  is  to  be  noticed  that  Mr.  Smith  is 
speaking  of  cystic  tumor.  Mr.  Adams  re- 
lates a  case  in  which  Mr.  Lonsdale  removed 
a  congenital  fibro-cellular  tumor  from  the 
arm  of  an  infant.  Path.  Soc.  Trans.,  vol.  v., 
p.  327. 

2  Path.  Soc.  Trans.,  vol.  xii.,p.  207. 

3  Path.  Soc.  Trans.,  vols,  xv.,  xviii. 

4  Lancet,  May  28,  18 04,  p.  600. 


Solid  congenital  tumors  also  are  some- 
times (though  rarely)  found  in  the  scalp.1 
Thus,  in  April,  1864,  Mr.  T.  Smith  re- 
moved at  the  Hospital  for  Sick  Children 
a  congenital  fibrous  tumor  of  large  size 
and  lobular  form,  measuring  nearly  two 

Fig.  957. 


Congenital  swelling  of  lip. 

inches  in  one  direction  by  one  inch  in 
another,  from  over  the  pericranium,  to 
which  it  was  somewhat  adherent.  It  was 
very  hard,  so  as  almost  to  resemble  exos- 
tosis in  general  characters,  except  that 
it  was  movable,  and  consisted  of  purely 
fibrous  elements.  The  patient  was  a  girl 
of  five  years  of  age.  The  operation  was 
followed  by  dangerous,  I  believe  fatal, 
symptoms,  which  might  in  all  probability 
have  been  avoided  had  the  tumor  been 
removed  in  early  infancy. 

In  Mr.  Smith's  paper  some  interesting 
cases  will  be  found  of  congenital  cystic 
tumors  situated  in  the  middle  line  of  the 
back,  and  simulating  spina  bifida.  The 
relation  of  congenital  cystic  tumors  of  the 
perineum  and  buttocks  to  spinal  cysts 
and  to  included  foetal  remains  has  been 
discussed  above. 

As  an  example  of  the  occurrence  of  tu- 
mors of  this  nature  in  the  internal  organs, 
I  extract  the  following  case  from  Mr. 
Smith's  paper  in  the  St.  Barth.  Hosp. 
Reports,  vol.  ii.,  p.  19: — 

"A  case  of  congenital  cystic  disease  of 
the  kidney  was  brought  before  the  Patho- 
logical Society  by  myself  for  Mr.  Marsh.2  It 
well  illustrates  the  rapid  growth  and  lanre 
size  which  these  tumors  may  attain.  The 
tumor  weighed  fourteen  pounds,  and  was 

1  Dermoid  cysts  of  the  scalp  and  congenital 
sebaceous  tumors  will  be  found  treated  of  in 
the  essay  on  Regional  Surgery. 

2  Path.  Trans.,  vol.  xvi.,  p.  171.  Mr. 
Smith  remarks  that  the  growth  is  here  erro- 
neously described  as  "  medullary." 
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removed  from  a  child  seventeen  months 
old,  whose  weight  was  more  .  than  half 
made  up  hy  the  disease.  It  was  iirst  no- 
ticed at  the  age  of  three  months,  when  it 
appeared  the  size  of  an  orange.  Al- 
though from  the  first  the  disease  made 
very  rapid  progress,  it  was  not  accom- 
panied hy  any  special  cachexia ;  and  until 
hy  its  size  and  weight  the  tumor  inter- 
rupted the  functions  of  the  abdominal 
viscera,  the  child's  general  health  was 
unaffected.  When  this,  however,  took 
place,  the  child  rapidly  emaciated,  and 
died  of  inanition.  During  life  the  dis- 
ease had  been  diagnosed  by  Dr.  West  and 
others  as  a  renal  tumor. 

"After  death  the  tumor  was  found  to 
lie  behind  the  parietal  layer  of  the  peri- 
toneum, which  was  tightly  stretched  over 
its  anterior  surface.  It  was  covered  by  a 
distinct  capsule,  and  had  formed  no  con- 
nection, either  by  adhesion  or  infiltration, 
with  surrounding  parts.  It  originated  in 
the  substance  of  the  left  kidney,  the  re- 
mains of  which,  unaltered  in  structure, 
were  found  spread  out  in  a  thin  layer 
over  its  posterior  surface.  The  ureter 
was  healthy ;  there  was  no  affection  of 
the  lymphatic  glands  ;  and  the  remaining 
viscera  were  unaffected. 

"  On  dissection,  the  tumor  was  found 
to  contain  numerous  cysts,  embedded  in  a 
coarse  fibrous  or  reticulated  structure. 
The  cysts  were  of  various  sizes ;  the 
larger  ones  contained  others  of  smaller 
dimensions  springing  from  their  inner 
surface.  On  microscopic  examination, 
the  solid  parts  were  found  to  be  of  a  fibro- 
cellular  structure,  the  cellular  element 
predominating  over  the  fibrous.  The 
cysts  contained  a  clear  serous  fluid." 

In  all  these  cases  I  think  it  may  fairly 
be  argued  that  the  congenital  "  tumor," 
as  for  surgical  purposes  we  must  call  it, 
is  really  nothing  more  than  an  exaggera- 
tion, as  it  were,  of  the  normal  tissue  of 
the  part.  The  polycystic  turnor  of  the 
neck  maybe  regarded  as  an  enormous  de- 
velopment of  the  natural  areolar  spaces 
and  of  the  septa  which  separate  them ; 
so  of  the  orbit,  and  of  the  other  tumors 
developed  in  the  loose  tissue  beneath  the 
fascia  in  other  situations.  The  solid  su- 
perficial tumors  are  thickenings  of  the 
corium  or  of  the  basement  tissue  of  the 
mucous  membrane ;  the  cystic  tumor  of 
the  kidney  an  exaggeration  of  the  natural 
structure  of  that  organ.  Even  in  Mr. 
Mason's  case  of  congenital  tumor  of  the 
tongue,  the  growths  have  great  analogy 
to  enormously  over-developed  papilles. 
The  same  may  be  said  of  the  congenital 
thickening  sometimes  noticed  in  the  ster- 
no-mastoid  muscle  (see  Regional  Sur- 
gery). 

The  progress  of  these  congenital  tu- 
mors, or  hypertrophies,  is  various  and 


very  capricious.  Sometimes,  after  attain- 
ing a  certain  size,  they  disappear  sponta- 
neously ;  a  fact  of  which  Mr.  Smith,  in 
the  paper  above  referred  to,  has  given 
numerous  examples.  Often,  I  dare  say, 
they  remain  stationary  during  life.  But 
at  other  times,  after  an  indefinite  period 
of  quiescence,  they  resume  active  growth. 
Thus  in  Mr.  Mason's  case,  above  referred 
to,  the  tumors  had  been  stationary  till  the 
age  of  twenty-seven,  when  they  began  to 
grow  rapidly  ;  and  Mr.  Smith  quotes  a 
case  from  the  Revue  inedieale  (March, 
1834),  where  the  same  thing  took  place 
about  the  age  of  fifty.  In  a  paper  by  Mr. 
Birkett,  read  before  the  Royal  Medical 
and  Chirurgical  Society,  June  9,  1868,  the 
reader  will  find  some  singular  histories  of 
tumors  of  this  kind  which  obtained  a 
great  development  towards  the  end  of 
middle  life.  Again,  they  may  grow  stead- 
ily in  infancy,  drawing  into  themselves 
the  elements  of  general  nutrition,  and 
thus  producing  marasmus.  It  is  partly 
in  this  way,  and  partly,  perhaps,  by  me- 
chanical pressure,  that  the  congenital 
polycystic  tumors  of  the  neck  so  often 
prove  fatal  at  an  early  period.  Occasion- 
ally, indeed,  the  progress  of  these  tumors 
is  as  rapid  and  as  inevitably  fatal,  if  not 
effectually  checked,  as  that  of  cancer. 
Finally,  there  are  some,  although  these 
are  but  few,  in  which  the  situation  of  the 
mass  causes  only  a  slight  growth  to  prove 
fatal,  as  in  the  instance  of  the  tumor  be- 
hind the  pharynx  to  which  I  referred 
above. 

The  affections  from  which  the  congeni-. 
tal  solid  tumor  requires  to  be  diagnosed 
are  cancer,  fatty  tumor,  and  degenerated 
nsevus.  The  cystic  tumors  require  be- 
sides to  be  diagnosed  from  sebaceous 
cysts,  naevi,  and,  in  certain  regions,  from 
spina  bifida,  meningocele,  and  included 
ftetus.  From  cancer  there  is  little  diffi- 
culty in  distinguishing  any  except  the 
more  rapidly-growing  polycystic  tumors 
of  the  neck,  and  in  these  cases  their  great 
extent,  lobed  arrangement,  and  the  great 
cysts  full  of  variously-colored  fluid  which 
they  contain,  sufficiently  indicate  their 
nature  to  any  surgeon  familiar  with  the 
disease. 

From  fatty  tumor  the  aspect  of  the 
growth,  and  the  absence  of  the  dimpling 
generally  produced  by  pinching  up  the 
skin  over  a  fatty  tumor,  may  distinguish 
the  ordinary  fibro  -  cellular  congenital 
growths.  Still  it  should  be  remembered 
that  fatty  tumors  may  occur  congenitally. 
Thus  Mr.  Athol  Johnstone  has  recorded 
a  case  of  fatty  tumor  growing  congeni- 
tally out  of  the  sacral  canal,  to  which  re- 
ference has  previously  been  made  (p.  836). 
Mr.  Gay  has  related'  a  remarkable  case 

1  Path.  Trans.,  vol.  xiv.,  p.  243. 
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of  congenital  fatty  tumor  in  the  sole  of  the 
foot,  in  which  part  of  the  foot  was  ampu- 
tated under  the  belief  that  "  the  tumor 
was  of  a  recurrent,  if  not  of  a  decidedly  ma- 
lignant nature,"  but  where  it  proved  to  be 
composed  of  large  meshes  of  connective 
tissue,  in  which  were  contained  fat-cells 
with  margarine  crystals  in  the  interior  of 
each.  Mr.  Gay  adds,  "  the  tumor  was 
free  of  the  deep  tissues  of  the  foot,  and 
could  have  been  dissected  from  the  skin." 
Mr.  Gay's  report  of  this  case  is  very  lull 
and  interesting,  and  is  illustrated  by  good 
representations  both  of  the  external  and 
microscopic  characters  of  the  tumor. 
While  saying,  therefore,  that  the  more  or- 
dinary forms  of  these  congenital  tumors 
require  to  be  diagnosed  from  fatty  tumor, 
we  must  not  forget  that  in  some  rare 
cases  the  latter  are  also  congenital. 

From  degenerated  naavus  it  is  often 
very  difficult  to  make  a  diagnosis,  indeed 
impossible  without  an  exploratory  punc- 
ture ;  and  the  difficulty  is  sometime^  in- 
creased by  the  presence  of  nsevus-stam  in 
the  skin  over  the  tumor,  as  in  my  case  in 
the  Path.  Trans.,  vol.  xii.,  p.  206.  But 
the  diagnosis  is  not  in  this  instance  a 
matter  of  much  practical  moment,  since 
the  congenital  tumor  does  not  require 
treatment  unless  in  an  active  state  ;  and 
this  state  of  activity  would  of  itself  be 
sufficient  to  show  that  it  could  not  be  de- 
generated nsevus.  From  naevus  in  its 
active  condition  these  tumors  may  be  dis- 
tinguished by  their  wanting  that  decided 
change  of  volume  with  the  respiratory  ef- 
forts which  is  always  exhibited  by  large 
and  growing  nsevi,  by  their  less  uniform 
consistence,  and  by  the  results  of  explo- 
ratory puncture.  A  nsevus  will  bleed  co- 
piously on  puncture,  its  tissues  will  feel 
soft,  and  the  point  of  the  needle  will  be 
almost  but  not  quite  fixed.  In  a  congen- 
ital tumor,  if  solid,  there  will  be  nothing 
following  the  puncture  except  the  mi- 
nutest quantity  of  blood,  the  tissue  will 
feel  quite  hard"  and  the  point  of  the  nee- 
dle will  be  fixed.  If  the  instrument  has 
been  plunged  into  a  cyst,  a  fluid  of  varia- 
ble character  (but  not  blood)  will  run 
freely  out  of  its  groove,  and  the  point  of 
the  needle  will  be  perfectly  free. 

The  diagnosis  of  congenital  cystic  tu- 
mor from  meningocele  and  from  spina  bi- 
fida will  be  best  judged  of  from  the  ac- 
count of  these  affections.  (See  also  Ke- 
gional  Surgery.) 

Treatment. — A  congenital  tumor  which 
is  not  active  does  not  require  any  treat- 
ment at  all,  unless  from  its  position  it  be 
very  unsightly  or  productive  of  some  func- 
tional disturbance.  It  is  quite  certain 
that  a  jrood  many  of  these  congenital  hy- 
pertrophies disappear  as  the  child  grows, 
and  that  a  further  proportion  remain  with- 
out advancing  in  size  for  an  indefinite  pe- 


riod. Still,  if  the  tumor  be  only  small, 
and  the  part  be  one  where  no  danger  is 
to  be  apprehended,  I  think  it  better  to  re- 
move such  tumors  at  once,  in  order  to  ob- 
viate any  risk  in  after-life.  In  larger 
tumors,  where  there  would  be  any  danger 
in  such  an  operation,  no  treatment  should 
be  adopted  unless  the  growth  is  active. 
If  this  is  the  case,  the  choice  lies  between 
several  courses.  If  the  solid  material  be 
in  very  large  proportion  to  the  e\-sts  (and 
of  course  still  more  if  there  be  no  cysts), 
I  believe  no  measure  short  of  excision  will 
succeed ;  but  there  is  no  objection  to  the 
previous  use  of  discutient  ointments  or 
lotions,  if  the  case  is  not  very  urgent.  Mr. 
Smith  speaks  favorably  of  weak  vermilion 
ointment ;  but  I  question  much  whether 
the  cures  which  have  taken  place  under 
the  use  of  any  of  these  discutients  have 
not  been  spontaneous. 

When  the  cystic  element  is  in  large 
proportion,  the  obliteration  of  the  cysts 
is  the  first  object,  and  is  often  followed  by 
the  total  disappearance  of  the  disease. 
In  Mr.  Smith's  paper  several  highly  in- 
teresting examples  are  given  of  the  bene- 
ficial efi'ects  of  small  setons  in  this  respect, 
and  some  of  these  examples  occurred 
under  my  own  observation.  The  remedy 
is  a  very  simple  one,  produces  little  dis- 
turbance, and  hardly  any  deformity  ;  and 
as  it  is  often  successful,  deserves  a  trial 
in  any  such  case.  A  single  fine  thread  is 
to  be  passed  through  the  cyst  under  treat- 
ment, and  withdrawn  as  soon  as  inflam- 
mation commences.  After  the  first  seton 
has  produced  its  effect,  a  second  may  be 
required  in  another  portion  of  the  tumor. 
I  have  not  myself  had  any  personal  ex- 
perience of  this  method  of  treatment,  but 
can  bear  witness  to  its  success  in  Mr. 
Smith's  hands.  In  some  cases  where  the 
cysts  were  large  and  not  very  numerous, 
I  have  seen  the  best  results  from  iodine 
injection.  Other  and  more  severe  mea- 
sures have  been  used  for  the  same  object, 
as  the  prolonged  use  of  large  setons  in 
order  to  obliterate  the  cysts  by  suppu- 
ration ;  the  introduction  of  sticks  of 
powerful  caustics  (the  "  cauterisation  en 
fleches"  of  Maisonneuve) ;  and  the  in- 
cision of  the  cysts  successively,  allowing 
them  to  granulate  up.  These  measures 
should,  I  think,  be  rejected.  I  do  not  see 
what  object  is  to  be  gained  by  the  pro- 
longed irritation  of  large  setons  beyond 
what  Mr.  Smith  effects  by  the  harmless 
action  of  small  ones  ;  and  as  to  the  other 
two  methods  of  treatment,  I  have  tried 
them  both,  but  only  with  the  effect  of 
hastening  the  fatal  issue  ;  and  I  regard 
them  as  much  more  dangerous  than  total 
removal. 

It  only  remains  to  inquire  under  what 
circumstances  the  complete  excision  of 
the  growth  is  indicated,  and  to  what  ex- 
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tent  it  is  likely  to  succeed.  In  the  first 
place,  if  the  growth  is  rapid,  some  mea- 
sure must  be  adopted  to  check  it,  other- 
wise the  infant  will  either  die  of  the  local 
effects  of  the  tumor  (e.  <y.,  of  pressure  on 
the  trachea  or  oesophagus  in  tumors  of 
the  neck),  or  from  the  diversion  of  the 
elements  of  nutrition  into  the  tumor  he 
will  fall  into  a  condition  of  weakness,  in 
which  he  will  soon  succumb  to  one  of  the 
customary  ailments  of  infancy.  In  such 
a  case,  if  the  growth  be  cystic,  and  the 
milder  measures  before  spoken  of  have 
failed,  or  if  the  growth  be  solid,  so  that 
there  is  no  place  for  them,  I  think  the  tu- 
mor ought  to  be  removed  entire.  In  the 
neck  the  operation  is  no  doubt  a  formid- 
able one,  because  these  tumors  are  always 
below  the  cervical  fascia,  and  extend  to 
an  unknown  distance  and  in  various 
directions  among  the  important  structures 
of  the  part ;  and  the  nearer  the  tumor 
approaches  to  the  middle  line,  the  greater 
is  the  danger  of  meddling  with  it.  But 
then  these  multiple  cystic  growths  in  the 
neck  are  very  fatal  if  left  alone;  and 
when  they  have  begun  unmistakahly  to 
take  on  active  growth,  there  should  be  no 
delay  in  dealing  with  them  efficiently. 

In  such  instances  I  believe  the  operation 
to  be  called  for  by  the  indications  which 
lead  '  us  to  recommend  the  removal  of 
tumors  in  other  parts  of  the  body,  viz., 
the  immediate  effects  of  the  disease,  the 
prospect  of  danger  from  the  probability 
of  further  increase,  and  the  hopelessness 
of  arresting  the  disease  by  other  means. 
But  one  consideration  ought  not  to  be 
overlooked — that  is  to  say,  the  fact  that 
in  many,  if  not  in  all  of  these  cases,  the 
disease  is  less  a  new  growth  in  any  proper 
sense  of  the  word  than  a  hypertrophy  ex- 
tending to  an  uncertain  distance  among 
the  tissues,  and  devoid  of  any  demarca- 
tion, so  that  it  is  very  difficult  to  deter- 
mine what  must  be  removed  and  what 
may  be  left  behind,  and  equally  so  to  be 
quite  secure  that  the  disease  will  not 
sprout  up  again  if  any  portion  has  been 
left. 

In  order  to  illustrate  this,  I  will  quote 
the  following  case,  which  occurred  to  Mr. 
Prescott  Hewett.  I  am  not  aware  that 
the  case  has  been  published  by  him,  but 
it  has  been  more  than  once  referred  to 
under  his  authority. '  A  congenital  cystic 
tumor  was  excised  from  the  posterior 
triangle  of  the  neck  by  the  late  Mr.  Keate, 
in  a  female  infant  pet.  six  months.  A 
small  portion  of  one  of  the  cysts  was 
left,  adhering  intimately  to  the  subclavian 
artery.  It  was  not  until  the  age  of  thir- 
teen that  anj''  renewed  growth  took  place, 
when  she  was  placed  under  Mr.  Hewett's 
care  with  a  double  cystic  tumor  below  the 

1   See  Mr.  Smith's  paper,  op.  cit.,  p.  21. 


trapezius  muscle  and  the  clavicle,  as  large 
as  the  fist.  Suppuration  was  induced  in 
this  by  means  of  a  seton.  This  measure 
was  followed  by  troublesome  cough,  and 
finally  an  abscess  broke  into  the  trachea 
or  oesophagus,  and  she  recovered  after 
vomiting  a  quart  or  more  of  fetid  pus. 
She  was  seen  in  good  health  seventeen 
years  after  the  operation. 

This  history  shows  that  in  a  case  in 
which  any  minute  portion  of  the  cyst- 
walls  has  been  left  behind,  there  can  be 
no  security  against  the  ultimate  recur- 
rence of  the  disease.  But,  if  the  previous 
reasoning  is  correct,  this  consideration 
hardly  bears  upon  the  question  of  treat- 
ment. We  cannot  imagine  that  there  is 
any  more  security  against  recurrence  after 
apparent  obliteration  by  iodine  injection 
or  seton.  The  suppuration  which  follows 
in  the  healing  of  the  excision-wound  is 
certainly  more  likely  to  destroy  such  re- 
mains of  the  cyst,  or  to  deprive  them  of 
their  secreting  powers,  than  the  irritation 
set  up  by  the  other  methods  of  treatment. 
But  such  considerations  are  beside  the 
question  if  the  operation  is  necessary.  I 
earnestly  recommend  the  operation  with 
all  its  dangers  in  certain  cases — not  of 
course  in  place  of  milder  measures  (in- 
jection or  seton)  when  such  milder  mea- 
sures have  any  chance  of  success — but  in 
place  of  measures  such  as  caustics  and 
incisions,  which,  though  in  appearance 
milder,  are,  I  am  convinced,  as  dangerous 
and  far  less  successful. 

Congenital  or  hereditary,  and  infantile 
syphilis. — The  poison  of  syphilis,  when  it 
has  been  conveyed  into  the  constitution 
from  an  infecting  sore,  saturates  the  blood, 
and  vitiates,  as  it  would  appear,  the  com- 
position of  many  of  the  secretions,  and 
amongst  others  of  the  semen.  From  the 
blood,  or  from  the  semen,  according  as  it 
is  the  mother  or  father  who  is  the  subject 
of  the  original  disease,  the  foetus  often 
becomes  impregnated.  This  gives  rise  to 
a  train  of  symptoms  in  the  infant,  which 
strikingly  x*esemble,  and  strikingly  differ 
from,  those  of  secondary  syphilis  in  the 
adult.1 

It  is  necessary,  however,  before  describ- 
ing the  symptoms  of  this  disease  in  the 
infant,  to' say  a  few  words  as  to  the  origin 
of  the  disease,  and  as  to  the  important 
and  very  difficult  duties  which  its  occur- 
rence in  a  family  lays  upon  the  surgeon. 

That  the  children  of  healthy  women 
may  be  born  with  the  constitutional  taint 
of  syphilis  is  so  common  an  observation, 

1  The  general  question  of  the  connection 
between  the  hereditary  and  the  more  common 
forms  of  syphilis  will  be  found  discussed  in 
the  essay  on  that  subject  in  Vol.   I.,  p.  207 

et  seq. 
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that  the  old  idea  of  infantile  syphilis  be- 
ing always,  or  very  often,  the  result  of 
direct  inoculation  from  a  sore  existing  in 
the  vulva  of  the  mother  at  the  time  of 
parturition,  is  contradicted  by  every-day 
experience,  no  less  than  by  the  character 
of  the  disease,  in  which  a  chancre  is  per- 
haps never,  at  any  rate  exceedingly  rarely, 
met  with.  It  is  theoretically  possible 
that  the  child  might  be  so  infected  ;  but  if 
that  were  ever  the  case,  the  disease  would 
bear  a  much  stronger  resemblance  to  tbose 
unfortunate  cases  in  which  surgeons  con- 
tract syphilitic  disease  from  inoculation  of 
a  crack  on  the  finger,  during  the  exami- 
nation of  a  venereal  sore,  than  to  the 
ordinary  congenital  disease  here  referred 
to.  Still  the  possibility  of  such  a  catas- 
trophe renders  it  incumbent  on  a  surgeon, 
when  delivering  a  woman  who  has  a 
chancre  in  the  vulva,  to  defend  the  infant 
as  far  as  possible  from  contact  with  the 
secretions  of  the  sore,  by  coagulating  its 
surface  with  nitrate  of  silver  and  coating 
it  with  collodion.  — ' 

Practically,  however,  the  congenital  dis- 
ease, in  the  proper  sense  of  that  word,  is 
always  derived  from  the  blood  or  semen 
of  one  or  both  parents.  Therefore  when 
an  infant  is  born,  in  whom  (by  the  symp- 
toms which  will  be  shortly  described) 
congenital  syphilis  is  diagnosed,  it  is  the 
duty  of  the  medical  attendant  to  discover 
which  of  the  parents  is  affected,  and  not 
to  allow  (if  possible)  further  cohabitation 
until  the  secondary  symptoms  have  en- 
tirely disappeared,  under  the  treatment 
which  has  heen  already  described  in  the 
essay  on  Syphilis.  Neglect  of  this  pre- 
caution may  not  only  entail  on  the  couple 
the  misery  of  a  family  of  deformed,  puny, 
and  ailing  children,  but  to  the  woman  at 
least  is  fraught  with  grave  personal  dan- 
ger. Whatever  may  be  the  case  among 
the  poor,  there  is  no  doubt  that  in  the 
better  classes  congenital  syphilis  is  usu- 
ally derived  from  the  father  ;  the  mother 
being  uninfected  except  through  the 
foetus.  Now  it  has  been,  if  not  absolutely 
proved,  at  any  rate  rendered  in  the  high- 
est degree  probable,  that  a  healthy  wo- 
man, carrying  a  syphilitic  foetus,  may 
become  infected  with  constitutional  or 
secondary  syphilis,  through  the  exchange 
of  components  which  goes  on  between  the 
foetal  and  maternal  blood  in  the  placenta. 
Thus  are  explained  some  of  those  cases  in 
which  women,  who  have  never  had  pri- 
mary syphilis,  have  shown  all  the  symp- 
toms of  secondary  syphilis  after  living  for 
some  years  with  husbands  suffering  from 
secondary  symptoms.1  There  seems  also 
some  reason  to  believe  that  after  such  an 
infection  of  the  sound  parent,  the  disease 


in  the  future  offspring  will  be  rendered 
more  intense.  Otherwise  the  congenital 
disease  appears  to  become  gradually 
milder  in  each  succeeding  child,  as  the 
time  of  impregnation  becomes  more  dis- 
tant from  that  of  the  original  infection  of 
the  parent,  even  apart  from  the  influence 
of  treatment  on  the  latter.  This,  how- 
ever, is  by  no  means  a  reason  for  neglect- 
ing such  treatment. 

Again,  children  may  be  infected  with 
syphilis  in  vaccination,  or  by  contact  with 
syphilitic  sores  on  the  persons  of  their 
wet-nurses  or  others.  We  shall  recur  to 
this,  more  strictly  speaking,  infantile  va- 
riety of  the  disease,  after  having  described 
the  symptoms  of  that  which  is  truly  con- 
genital. 

Symptoms. — The  popular  name  for  this 
disease — the  snuffles— indicates  one  of  its 
most  striking  features — a  discharge  which 
collects  in  the  nose,  blocking  it  up  some- 
times entirely,  so  that  the  infant  is  un- 
able to  suck  for  any  length  of  time.  In 
extreme  cases,  this  inability  to  suck  be- 
comes a  grave,  and  even  dangerous,  part 
of  the  disease.  The  nasal  discharge  is 
thought,  with  great  probability,  to  be 
due  to  the  presence  on  the  mucous  mem- 
brane of  an  eruption  analogous  to  the 
cutaneous  syphilide,  which  constitutes 
the  principal  manifestation  of  syphilis  in 
the  infant.1  This  eruption  differs  from 
any  of  those  seen  in  the  adult,  most  prob- 
ably in  consequence  of  the  different  con- 
sistence of  the  skin  in  early  infancy.  The 
spots  are  usually  somewhat  coppery,  but 
sometimes  of  a  perfect  rose  color,  and 
more  resemble  roseola  than  any  other  of 
the  ordinary  eruptions  ;  but  the  eruption 
is  moister  than  roseola  in  the  adult.  On 
the  soles  of  the  feet  and  palms  of  the 
hands  the  cuticle  usually  scales  off,  and 
the  eruption  resembles  psoriasis.  On  the 
other  hand,  where  the  cuticle  is  very  thin, 
and  kept  moist  by  the  folds  of  the  skin  or 
by  discharges  (as  about  the  vulva  and 
perineum,  near  the  anus  and  mouth,  or 
in  the  groin),  flat  mucous  tubercles  are 
usually  met  with.  Eruptions  are  also 
met  with  in  the  mouth  in  the  form  of 
white  ulcers  or  patches,  displaying  the 
crescentic  outline  so  common  in  various 
syphilitic  affections  of  the  skin.  To- 
gether with  these  symptoms  there  is  also 
observed,  in  nearly  every  case  of  congen- 
ital syphilis,  a  clear  indication  of  the  pro- 
found affection  of  the  constitution,  in  the 
wizened  and  shrunken  look,  the  anxious 
expression,  and  the  dirty  hue  of  the  skin 
(a  kind  of  dirty-greenish  yellow),  which 
imparts  to  the  infant  a  peculiarly  repulsive 
aspect  of  old  age  even  at  the  threshold  of 
life.  There  are  other  symptoms  which 
are  not  so  often  seen.    Thus  various  erup- 

1  Mr.  Jonathan  Hutchinson,  in  Med.  Times     ~ 

and  Gazette,  vol.  ii.,  1856,  and  vol.  i.,  1857.  |      '  See  Diseases  of  the  Nose,  Vol.  II.,  p.  236. 
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tions  are  spoken  of  as  occurring  in  a  later 
sta^e  of  the  disease.  In  some  severe 
cases  the  eruption  rapidly  runs  on  to  ul- 
ceration, crusts  cover  the  ulcers,  and  a 
state  resembling  that  of  impetigo  is  pro- 
duced. Papular  and  ecthymatous  erup- 
tions are  spoken  of,  but  they  seem  only 
slight  variations  of  the  ordinary  skin-dis- 
ease. Whether  pemphigus  in  infants  is 
often,  or  ever,  due  to  syphilis  is  an  unde- 
cided question.  I  have  seen  it  in  connec- 
tion, at  any  rate,  with  congenital  syphilis, 
if  not  caused  by  it.  The  affections  of  the 
eyes,  of  the  palate,  and  of  the  bones,  which 
are  so  common  in  secondary  syphilis  of 
the  adult,  are  so  rare  in  children  that  it 
is  doubtful  whether  the  few  cases  which 
occur  of  disease  in  these  organs  in  infants 
during  syphilis  may  not  be  mere  coinci- 
dences. I  have  seen  each  of  these  organs 
affected  during  the  progress  of  congenital 
syphilis  ;  but  "not  exactly  with  the  same 
kind  of  disease  as  prevails  in  the  consti- 
tutional disease  of  adult  life,  e.  g.,  the  eye 
attacked  with  hypopyon  and  perforation 
of  the  cornea,  but  never  with  iritis  ;'  large 
abscesses  around  the  bones,  but  not  nodes 
or  chronic  ulceration  ;  sloughing  of  the 
soft  palate,  but  not  the  excavating  ulcer- 
ation of  the  tonsils,  or  the.  caries  of  the 
hard  palate,  so  common  in  mature  life. 
Finally,  certain  lesions  or  degenerations 
of  the  principal  viscera  have  been  pointed 
out  as  peculiar  to  congenital  syphilis  ;  but 
I  cannot  say  that  the  evidence  on  the 
subject  appears  to  me  very  conclusive  ; 
at  any  rate  these  lesions  are  of  little  mo- 
ment in  practice,  inasmuch  as  no  means 
exist  of  recognizing  them  before  death. 

Many  of  the  chronic  ulcerative  affec- 
tions of  the  bones,  ordinarily  spoken  of 
as  strumous,  appear  to  me  to  be  the  later 
manifestations  of  congenital  syphilis  ;  but 
the  history  is  generally  so  obscure  that  it 
is  impossible  to  form  a  diagnosis,  except 
by  the  results  of  treatment.  Thus  a  child 
was  under  treatment  for  a  long  time  at 
St.  George's  Hospital,  suffering  from 
caries  of  the  tibia  and  facial  bones.  Al- 
most the  entire  thickness  of  the  tibia  had 
been  removed  at  various  operations.  Ul- 
timately she  came  under  the  care  of  my 
colleague,  Mr.  Pick,  who,  suspecting  the 
venereal  nature  of  the  affection,  treated  it 
by  means  of  the  mercurial  vapor-bath. 
Recovery  was  rapid,  and  I  believe  perma- 
nent. 

1  Sir  W.  Lawrence,  however,  speaks  in  his 
Lectures  on  Surgery,  1863,  of  iritis  as  a  com- 
mon symptom  in  infantile  syphilis.  Having 
had  numerous  opportunities  of  seeing  the  Com- 
plaint among  the  out-patients  of  St.  George's 
and  the  Hospital  for  Sick  Children,  I  cannot 
remember  ever  seeing  a  genuine  case  of  iritis, 
nor  does  it  occur  in  the  elaborate  enumeration 
of  the  symptoms  of  this  disease  in  Diday's 
work. 


The  period  at  which  the  disease  makes 
its  appearance  is  a  point  of  much  import- 
ance in  prognosis.  Congenital  syphilis  is 
a  very  frequent  cause  of  the  death  of  the 
foetus,  and  consequent  miscarriage  of  the 
mother  ;  that  is  to  say,  the  foetus  is  af- 
fected at  an  early  period  of  conception. 
In  other  instances  the  fetus  is  born  alive, 
but  with  the  characteristic  snuffling  and 
eruption  ;  here  the  infection  has  not  been 
matured  till  a  late  period  of  fetal  life.  In 
the  majority  of  cases,  however,  which  be- 
come the  subjects  of  treatment,  the  infant 
is  perfectly  healthy,  to  all  appearance,  at 
birth ;  and  the  disease  first  shows  itself 
after  an  interval,  which  is  commonly  about 
six  weeks.  As  a  general  rule,  the  period 
of  the  appearance  of  the  disease  varies 
with  its  intensity  ;  and  this,  again,  varies 
Avith  the  length  of  time  which  has  elapsed 
since  the  first  infection  of  the  parent,  and 
depends  also  on  the  fact  of  one  or  both 
parents  being  diseased. 

Besides  the  above  congenital  or  heredi- 
tary disease,  infants  may  be  affected  with 
syphilis,  as  adults  also  may,  by  various 
methods  of  contact  and  of  inoculation. 
That  primary  syphilis  is  communicated  by 
actual  contact  to  any  part  of  the  body 
where  an  abrasion  exists  (or  probably  with- 
out abrasion,  where  the  cuticle  is  very  deli- 
cate), is  a  fact  of  as  much  importance  in 
the  infant  as  in  the  adult ;  and  it  has  been 
conceded  above  that  possibly  syphilis  may 
in  some  rare  cases  he  so  communicated 
in  the  act  of  parturition,  and  it  may  also 
be  accidentally  inoculated  in  infancy,  as 
at  any  period  in  life,  if  the  patient  is 
brought  into  direct  contact  with  another 
affected  with  primary  syphilis,  as  when  a 
nurse  is  suffering  from  primary  syphilis. 
Secondary  syphilis,  it  seems  now  agreed, 
may  also  be  inoculated  ;'  and  this  is  even 
more  likely  to  occur  in  infants  than  in 
adults,  on  account  of  the  constant  con- 
tact in  which  they  are  held  to  the  bodies 
of  those  who  nurse  them,  the  frequency 
of  slight  pustules  and  abrasions  on  their 
bodies,  and  the  thinness  and  moisture  of 
their  skin.  This  second  source  of  acquired 
syphilis  in  infants  is  verified  by  many  re- 
corded cases.2  But  a  third  source— .and 
one  which,  on  account  of  its  bearing  on 
public  health  and  public  policy,  is  per- 
haps even  more  important — is  that  inocu- 
lation of  the  vaccine  virus,  which  a  wise 
legislation  is  now  seeking  to  make  gene- 
rally compulsory  in  infancy.  There 
seems  no  possibility  of  denying  that  syph- 
ilis is  in  some  cases  inoculated  in  vacci- 

1  See  the  essay  on  Syphllis,  ch.  viii.,  Vol. 
I.,  p.  201. 

2  E.  g.,  the  celebrated  case  of  Chiabrera, 
the  source  of  the  late  vaocino-syphilitic  erup- 
tion at  Rivalta,  spoken  of  in  the  essay  on 
Syphilis,  Vol.  I.,  p.  210. 
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nation.  The  facts  adduced  by  Mr.  Lee 
(Vol.  I.,  pp.  209,  210),  seem  to  prove  this 
beyond  dispute.  It  is  most  consolatory, 
however,  to  find  that  in  this  country  at 
least  this  occurrence  is  so  rare  that  it  has 
never  happened  in  Mr.  Lee's  own  vast 
experience,  nor,  I  may  add,  during  the 
many  years  that  I  held  office  at  the  Hos- 
pital for  Sick  Children  did  I  ever  see  or 
hear  of  a  properly  authenticated  case.' 

[In  volumes  fifty-four  and  fifty-six  of 
the  Medico-Chirurgical  Transactions,  Mr. 
Jonathan  Hutchinson  narrates  no  less 
than  four  series  of  cases  in  which  syphilis 
was  communicated  by  vaccination.  How- 
ever unpalatable  the  truth  may  be,  the 
profession  must  admit  the  fact,  for  not 
only  is  Mr.  Hutchinson  himself  in  the 
very  first  rank  as  an  authority,  but  a  suf- 
ficient number  of  his  observations  were 
verified  by  a  committee  of  the  Royal  Med- 
ical and  Chirurgical  Society  to  put  their 
accuracy  beyond  dispute.  When  the 
names  of  Wilks,  Savory,  Gascoyen.  and 
Thomas  Smith  endorse  Mr.  Hutchinson's 
deliberate  judgment,  the  facts  cannot 
reasonably  be  called  in  question.  In  the 
series  of  vaccinations  reported  by  Mr. 
Hutchinson,  not  all  those  vaccinated  from 
the  same  children  contracted  syphilis. 
Mr.  Hutchinson  asks  whether  the  prac- 
tice followed  by  some  vaccinators  of  al- 
lowing the  vesicle  to  drain  after  its  first 
contents  have  been  exhausted  and  using 
the  weepings,  necessarily  mixed  with  the 
constituents  of  the  blood,  for  vaccination, 
may  not  account  for  the  fact  that  those 
first  vaccinated  in  the  series  escaped  the 
contagion  of  syphilis.  Whether  this  is  a 
sufficient  explanation  is  as  yet  undeter- 
mined, but  it  appears  reasonable. 

There  is,  however,  a  graver  question 
involved  than  even  the  possibility  of  syph- 
ilitic infection,  one  which  now  threatens 
the  entire  community,  namely,  the  dispo- 
sition to  avoid  and  resist  all  vaccination 
on  account  of  the  occurrence  of  such  iso- 
lated cases  as  those  reported  by  Mr. 
Hutchinson.  All  danger  may  be  averted, 
where  humanized  lymph  is  resorted  to, 
by  avoiding  cases  of  first  children,  and 
those  whose  family  history  is  not  well 
known  to  the  physician,  and  by  scrupu- 
lous care  in  the  performance  of  the  ope- 
ration—or if  not  entirely  averted,  the 
danger  will  be  reduced  to  too  infinitesi- 
mal proportions  to  be  worthy  of  consider- 
ation. It  certainly  seems  to  be  a  wise 
precaution  to  use  only  virus  derived  di- 

1  A  case  of  vaceino-syphilis  was  lately  ex- 
hibited at  the  Clinical  Society,  by  Mr.  T. 
Smith,  in  the  person  of  an  out-patient  at  the 
Hospital  for  Sick  Children.  It  was,  I  believe, 
the  first  case  that  had  presented  itself  among 
the  many  thousands  of  out-patients  who  have 
been  seen  there  yearly  during  13  years. 


rectly  from  the  cow,  whenever  the  sur- 
geon is  not  satisfied  by  irrefragable  proof 
of  the  purity  of  the  humanized  virus  at 
his  command.] 

It  appears  also,  from  the  experiment  re- 
lated on  p.  .400  of  Mr.  Lee's  essay,  that 
direct  inoculation  of  blood  from  a  syphil- 
itic patient  may  propagate  primary  "syph- 
ilis. From  facts  such  as  these,  combined 
with  details  of  the  vaccination  performed 
from  the  syphilitic  infant  who  was  the 
source  of  the  whole  outbreak  at  Rivalta, 
and  which  tend  to  show  that  blood  was 
mixed  with  the  lymph  introduced,  Mr. 
Lee  concludes  that  the  blood,  accidentally 
drawn  in  vaccinating  from  this  syphilitic 
child,  was  the  source  of  the  infection  ; 
and  that  to  guard  against  a  repetition 
of  such  a  catastrophe  it  is  sufficient,  1. 
that  a  clean  lancet  should  be  used  ;  2.  that 
the  lymph  should  be  taken  from  the  vesi- 
cles not  later  than  the  eighth  day  ;  3.  that 
lymph  only  should  be  taken,  and  that  it 
should  be  free  from  the  admixture  of  blood 
or  of  other  secretions  ;  4.  that  the  lymph 
should  be  taken  from  a  healthy  subject. 
It  is  greatly  to  be  hoped  that  these  pre- 
cautions may  prove  sufficient ;  and  we  are 
encouraged  to  believe  that  they  may, 
from  the  extreme  rarity  and  dubiousness 
of  the  occurrence  of  syphilitic  infection 
after  vaccination  in  this  country,  as  well 
as  from  the  account  of  the  outbreak  in 
Italy,  which  shows  that  it  is  highly  pro- 
bable that  the  vaccinator  had  neglected 
Mr.  Lee's  fourth  caution  ;  and  that  if  he 
had  carefully  examined  the  infant  who 
was  the  sourceof  all  this  mischief,  he  would 
have  found  evidences  of  existing  syphilis.1 

It  will  be  observed  that  the  infantile 
disease,  contracted  by  contact  or  inocula- 
tion, differs  in  no  respect  from  the  usual 
forms  of.  primary  syphilis,  except  in  the 
seat  of  the  original  chancre,  and  there- 
fore no  more  need  be  said  about  it  here. 
The  importance,  however,  of  knowing* 
and  acting  upon,  the  fact  that  infants 
may  be  infected  in  this  manner,  and  may 
then  become  the  sources  of  contagion  to 
their  previously  healthy  parents  or  attend- 
ants, i-endered  it  necessary  to  notice  the 
subject. 

There  are  other  sources  from  which  an 
infant  maybe  infected  with  syphilis  while 
at  the  breast.  It  appears  to  have  been 
now  put  beyond  doubt  that  the  lesions  of 
secondary,  as  well  as  those  of  primary, 
syphilis  are  capable  of  producing  the  in- 
fecting chancre.2  We  may  conclude  from 
the  facts  of  every- day  experience,  that 
such  secondary  lesions  are  not  sufficiently 
contagious  to  convey  the   disease,  except 

1  See  op.  cit.,  pp.  183,  184. 

2'0n  this  subject  see  Rollet,  Recherches 
cliniques  et  cxpcrimentales  sur  la  Syphilis, 
and  II.  Lee,  op.  cit. 
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after  prolonged  and  intimate  contact,  and 
to  a  part  where  the  cuticle  is  either 
abraded  or  very  delicate  ;  but  there  are 
facts  which  appear  to  prove  that  the  in- 
fants (in  whom  both  these  conditions  meet 
together)  do  occasionally  contract  primary 
syphilis  by  contact  with  persons  affected 
with  primary  or  secondary  sores.  This  oc- 
curs most  usually  where  they  are  suckled 
by  women  laboring  under  syphilis  (particu- 
larly when  the  syphilitic  lesions  affect  the 
nipple  or  mamma),  and  the  part  infected 
is  usually  the  mouth.  When,  therefore, 
a  child  at  the  breast  of  a  wet-nurse  shows 
symptoms  of  secondary  syphilis  some 
weeks  after  birth,  it  will  be  proper  to  ex- 
amine carefully  and  see  whether  such 
symptoms  resemble  the  truly  hereditary 
form  of  the  disease  described  above,  or 
whether  they  do  not  follow  on  the  occur- 
rence of  a  chancre  on  the  lip,  attended 
by  enlarged  submaxillary  glands.  These 
cases  occupy  more  space  in  foreign  works, 
probably  because  wet-nursing  is  more 
common  abroad  than  in  England  ;  and  it 
appears  very  usual  for  wet-nurses  to  be 
infected  in  the  nipple  by  suckling  syphi- 
litic infants.  In  such  a  condition  it  is 
easy  to  imagine  that  they  might  give  suck 
to  their  own  or  other  uninfected  infants, 
and  sq  a  chancre  be  produced.1  Nor  are 
cases  wanting  in  which  children  have 
been  said  to  be  infected  in  other  ways 
and  in  other  parts  of  the  body.2  But  in 
all  these  cases  the  disease,  though  differ- 
ing in  its  seat  and  alleged  exciting  cause 
from  ordinary  syphilis,  differs  from  it  in 
no  other  respect ;  and  an  attentive  exam- 
ination will  usually  clear  up  all  difficulties 
even  at  some  distance  of  time  from  the 
first  appearance  of  the  chancre.  The 
treatment  must  be  the  same  as  for  ordi- 
nary infecting  chancre  or  its  sequelae. 

It  is  perhaps  hardly  necessary. for  me 

to  do  more  than  allude  in  the  most  cursory 

manner  to  the  case  in  which  the  infants 

infect  the  nurse.    I  have  never  seen  an 

instance  in  which  this  has  occurred  when 

the  mother  has  been  the  nurse,  although 

she  might  be  quite  free  from  any  trace  of 

I  present  or  past  syphilis  ;  but  it  is  impos- 

I  sible    to    doubt "  that  when  suckled    by 

healthy  wet-nurses  syphilitic  infants  have 

often    proved  the   source    of   contagion. 

The  chancre  appears  on  the  areola  of  the 

nipple,    is     accompanied    by    indurated 

glands  in  the  axilla,'  and  is   followed  by 

I  alopecia,  sore  throat,  and  syphilitic  erup- 

i  tions.     Cases  of  the  conveyance  of  the 

disease  to  the  husband  from  women  so  in- 

.  fected  are  given  by  foreign  authors  ;  but 


1  Rollet,  op.  cit.,  pp.  256,  263. 

2  Thus  some  of  the  children  who  nursed 
the  babies  infected  by  vaccination  at  Rivalta 
had  sores  and  suspicious  eruptions  on  their 
arms  and  other  parts. 
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are  to  be  received  as  true  only  after  the 
most  rigorous  examination — if  indeed  any 
examination  can  entirely  justify  the  as- 
sumption. 

Diagnosis. — The  diagnosis  of  syphilis 
in  children,  whether  hereditary  or  ac- 
quired, does  not  usually  present  much 
difficulty.  The  snuffles,  eruption,  and 
peculiar  cachexia  of  the  congenital  dis- 
ease, together  with  its  persistence,  are 
usually  sufficient  to  characterize  the  com- 
plaint, even  when  its  history  is  concealed 
or  unknown.  Non-syphilitic"  roseolous, 
or  other  eruptions,  might  no  doubt  occur 
together  with  coryza  ;  but  such  eruptions 
(and  still  more  the  ordinary  strophulous 
affection)  yield  readily  to  simple  treat- 
ment. In  a  few  doubtful  cases  I  have 
found  the  child's  general  condition  im- 
prove so  rapidly  under  the  influence  of 
mercury,  that  I  have  no  doubt  of  the  pro- 
priety of  administering  that  drug  when 
we  have  good  reason  for  suspicion,  but 
cannot  form  an  absolutely  certain  diagno- 
sis. In  the  acquired  disease,  if  seen  in 
an  early  stage,  the  appearance  of  the 
sores,  the  enlarged  glands  which  are  gen- 
erally connected  with  them,  and  the  ex- 
amination of  the  mother,  nurse,  or  at- 
tendant, will  usually  clear  up  the  diag- 
nosis. Later  on,  the  eruptions,  alopecia, 
and  affections  of  other  organs,  must  be 
diagnosed  by  the  same  rules  as  secondary 
syphilis  in  the  adult ;  but  as  the  disease 
is  so  much  rarer  in  children,  more  caution 
Avill  be  necessary.  In  a  case  of  suspected 
vaccino-syphilis,  the  points  to  which  at- 
tention should  be  directed  in  forming  the 
diagnosis  are,  the  state  of  health  of  the 
child  from  whom  the  lymph  was  obtained 
— if  that  can  be  ascertained — the  appear- 
ance and  secretion  of  the  sores,  the  chai*- 
acter  of  the  bubo,  and  the  appearance  of 
secondary  symptoms  after  three  or  four 
months.1 

Prognosis. — The  prognosis  of  hereditary 
syphilis  is  usually  represented  as  very  fa- 
vorable, if  only  the  disease  be  early  treated. 
I  must  sajr,  however,  that  I  have  seen  a 
good  number  of  syphilitic  children  die  ; 
few  indeed  from  the  direct  results ,  of 
the  disease,  but  many  from  intercurrent 
infantile  disorders  of  various  kinds.  In 
fact,  congenital  syphilis  is  a  profound 
cachexia,  which  renders  children  far  less 

1  It  would  be  a  question  for  the  surgeon 
himself  to  determine  whether  he  would  think 
it  justifiable,  in  the  case  of  a  doubtful  sore 
after  vaccination,  to  test  its  inoculability  on 
another  part  of  the  child's  body.  If  the 
surgeon  held,  with  Mr.  Lee  and  others  of 
the  best  observers,  that  an  inoculable  sore  is 
a  soft  sore,  and  therefore  non-infecting,  and 
therefore  not  requiring  specific  treatment,  no 
practical  advantage  could  result  from  the  ex- 
periment. 
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able  to  resist  any  of  the  numerous  febrile  ; 
disorders  to  which  (especially  among  the 
lower  classes)  they  are  so  much  exposed. 
With  this  reservation,  the  prognosis  is 
good  for  ordinary  cases ;  but  those  in 
whom  the  disease  has  commenced  before 
birth,  and  who  are  extremely  stunted  and 
withered,  will  very  probably  die,  more 
especially  if  the  nose  is  so  much  obstructed 
as  to  render  sucking  difficult. 

Treatment. — The  only  treatment  which 
is  at  all  justifiable  in  congenital  syphilis 
is  the  administration  of  mercury  ;  and 
the  only  question  therefore  is  as  to  the 
most  advantageous  way  of  administering 
that  drug.  The  method  of  inunction 
recommended  by  Sir  B.  Brodie  is  quite 
sufficient :  this  is  managed  by  merely 
keeping  a  flannel  band,  smeared  with 
ung.  hydrarg.  twice  a  day,  constantly 
applied  to  the  thigh  or  the  arm  for  about 
six  weeks.  This  is  the  most  convenient 
plan  in  private  practice,  or  where  the 
surgeon  can  make  sure  that  his  directions 
are  implicitly  followed  ;  but  in  hospital 
practice,  I  have  found  it  more  safe  to 
give  the  drug  in  the  form  of  medicine — 
a  plan  in  which  the  ignorant  have  more 
confidence  ;  a  grain  and  a  half  or  two 
grains  of  gray  powder,  with  a  little  of  the 
compound  chalk-powder  to  prevent  irrita- 
tion, may  be  given  night  and  morning. 
The  calomel  vapor-bath  may  be  used,  if 
the  parent  or  nurse  is  also  infected. 
Whatever  be  the  form  selected,  the  course 
should  be  carried  on  for  full  six  weeks,  by 
which  time  the  eruption  will  most  prob- 
ably have  disappeared,  and  the  child  have 
regained  its  plumpness  and  healthy  com- 
plexion. If  not,  the  mercury  should  be 
continued  until  the  cure  is  complete. 

The  local  treatment  is  of  subordinate 
importance.  In  the  essay  on  Diseases 
of  the  Nose  (Vol.  II.,  p.  235),  Mr.  Dur- 
ham insists  on  the  necessity  of  removing 
foul  discharges  which  may  become  a  source 
of  irritation,  and  so  propagate  disease  to 
the  nasal  bones.  Ulcerations  about  the 
genitals  may  be  touched  with  solutions  of 
caustic  or  sulphate  of  copper ;  and  the 
ordinary  applications  may  be  used  to  sores 
in  other  parts.  But  these  measures  have 
little  real  value  beyond  their  cleansing 
efficacy.  With  a  sufficient  course  of  mer- 
cury, simple  cleanliness  is  usually  all  that 
is  necessary  ;  without  it  no  local  applica- 
tions do  much  good 

The  remoter  effects  of  congenital  syph- 
ilis are  either  dnect  or  indirect.  As  the 
ordinary  congenital  disease  bears  a  con- 
siderable resemblance  to  the  secondary 
symptoms  in  adults,  so  there  are  seen, 
although  only  rarely,  phenomena  analo- 
gous to  the  ordinary  tertiary  symptoms. 
The  researches  of  Mr.  Hutchinson  on 
interstitial  keratitis,  and  on  the  deafness 
which  appears  to  be  sometimes  a  conse- 


quence of  congenital  syphilis,  are  well 
known,  and  have  been  alluded  to  above.' 
Another  remote  consequence  of  congenital 
syphilis  which  Mr.  Hutchinson  has  pointed 
out,  is  the  condition  of  the  permanent 
teeth,2  the  central  pair  of  incisors  in  the 
upper  jaw  presenting  the  peculiarities  of 
being  generally  ill  developed,  usually 
small  in  size  and  therefore  separated  from 
each  other,  of  soft  consistence,  and 
marked  at  a  short  distance  from  their  free 
edge  by  a  crescentic  notch  from  which 
one  or  more  tubercles  project,  so  that  the 
edge  of  the  tooth  is  notched,  lobulated,  or 
irregular.  These  tubercles  soon  wear  off 
in  consequence  of  the  softness  of  the 
teeth,  leaving  the  edge  of  the  tooth  cre- 
scentic. Syphilitic  teeth  are  also  very 
liable  to  caries ;  but  the  irregularities 
here  spoken  of  exist  in  those  which  are 
not  carious,  and  are  far  better  observed 
in  such.  The  same  or  similar  peculi- 
arities may  be  presented  by  the  outer 
incisors  of  the  upper  jaw,  by  the  lower 
incisors,  and  by  the  canine  teeth ;  but 
they  are  less  marked,  and  not  relied  upon 
as  diagnostic  by  Mr.  Hutchinson.  Both 
his  papers  are  well  worth  reading,  and  his 
views  have  been  supported  by  experience 
hitherto  ;  although  the  whole  question  is 
so  difficult  on  account  of  the  length  of 
time  which  has  elapsed  between  the  sup- 
posed cause  and  its  observed  results,  and 
also  on  account  of  the  nature  of  the  dis- 
ease, that  it  is  very  hard  in  many  cases  to 
say  whether  they  tend  to  support  Mr. 
Hutchinson's  views  or  not.3  It  is  cer- 
tainly important,  in  a  diagnostic  point  of 
view,  to  be  familiar  with  this  alleged 
syphilitic  condition  of  the  central  perma- 
nent incisors  ;  not  to  confound  it  with  the 
numerous  other  irregularities  towhicb  the 
teeth  are  liable  from  hereditary  or  personal 
peculiarity,  from  disease  and  from  ne- 
glect ;  and  I  may  be  allowed  to  add,  not 
to  forget  that  Mr.  Hutchinson's  doctrine 
is  not  intended  to  apply  to  the  temporary 
teeth  :  these,  although  they  may  of  course 


1  See  Diseases  of  the  Eye,  Vol.  II.,  p.  71  ; 
Diseases  of  the  Ear,  Vol.  II.,  p.  215. 

2  Path.  Soc.  Trans.,  vol.  ix.,  p.  449 ;  vol. 
x.,  p.  287.  See  also  the  illustrations  in  the 
essay  on  Diseases  of  the  Eye,  Vol.  II.,  p.  72. 

3  For  instance,  I  had  some  time  since  a 
patient  aged  about  twelve,  in  whom  the  con- 
dition of  the  teeth  and  of  the  cornese  was 
strongly  indicative  of  congenital  syphilis  ;  he 
had  also  lost  the  soft  palate  from  ulceration : 
and  the  very  striking  improvement  which 
followed  the  use  of  iodide  of  potassium  alone, 
with  no  other  medicine  either  local  or  gen- 
eral, strongly  supported  my  first  impression 
that  the  case  was  one  of  tertiary  congenital 
syphilis.  Yet  I  could  obtain  no  account  of 
the  original  disease ;  and  the  occurrence  of 
syphilis  in  either  parent  was  denied,  and 
with  all  apparent  sincerity. 


INFANTILE    PARALYSIS. 


875 


be  diseased  in  syphilitic  children,  do  not 
show  any  diagnostic  peculiarities. 

Finally,  there  are  some  other  tertiary 
symptoms  which  are  occasionally  seen 
connected  with  old  attacks  of  hereditary 
syphilis,  but  so  rarely  that  the  nature  of 
the  connection  can  hardly  yet  be  said  to 
be  settled.  Thus  I  have  spoken  in  the 
note  of  a  case  in  which  destructive  ulcera- 
tion of  the  soft  palate  took  place  in  con- 
nection with  many  of  the  symptoms  of 
congenital  syphilis ;  in  another  case  I 
have  seen  laryngitis,  requiring  tracheo- 
tomy, in  connection  with  interstitial  kera- 
titis, total  deafness  (acquired),  and  lupus 
exedens.  And  in  connection  with  the 
latter  disease  (which  appears  to  be,  though 
rarely,  a  symptom  of  the  later  stages  of 
syphilis  in  adults,  especially  in  hot  cli- 
mates), I  may  say  that  I  am  informed  by 
my  friend  Mr.  Naylor  that  he  has  seen  a 
case  of  vaccino-syphilis  where  the  whole 
arm  was  covered  by  a  copious  eruption  of 
well-marked  lupus.  That  some  of  the 
diseases  of  the  bones  so  common  in 
weakly  children  may  be  due  to  tertiary 
congenital  syphilis  is,  as  I  have  remarked 
above,  probable,  but  I  think  not  yet 
proved. 

The  treatment  of  these  later  stages  of 
syphilis  is  pretty  nearly  identical  in  chil- 
dren and  in  adults. 

Infantile  'paralysis. — One  of  the  most 
lamentable,  and  often,  unfortunately,  one 
of  the  most  incurable,  affections  of  in- 
fancy is  that  form  of  paralysis  which  is 
called  "infantile"  or  "essential"  paraly- 
sis,and  which  differs  from  the  forms  of  palsy 
which  are  described  in  other  parts  of  this 
work,  as  well  as  from  those  which  are  the 
more  proper  object  of  the  physician's 
treatment,  in  the  important  fact  that  the 
palsy  is  not  a  symptom  of  any  known 
disease  (as  is  the  case  in  the  progressive 
atrophy  of  muscles  which  is  described  in 
the  essay  on  Diseases  of  the  Muscular 
System),  nor  is  occasioned  by  any  lesion 
of  the  nervous  centres  or  (as  far  as  we 
know)  of  the  nerves  themselves ;  but  is 
the  essence  of  the  disease. 

The  palsy,  or  loss  of  motion,  affects 
single  muscles  in  some  rare  cases,'  but 
more  usually  whole  limbs  (generally  the 
lower),  and  often  the  whole  of  one  side  of 
the  body.  It  may  even  attack  both  lower 
limbs,  though  this  is  very  rare. 

This  strange  affection  raises  many 
questions  of  interest  with  respect  to  its 
causes,  its  pathology,  its  diagnosis,  and 

1  I  have  had  two  or  three  cases  under  my  own 
care,  in  which  the  deltoid  was  the  only  mus- 
cle affected.  Sir  B.  Brodie  related  a  case  to 
Mr.  Adams,  in  which  he  believed  the  muscles 
of  deglutition  were  paralyzed.  Is  it  possible 
that  this  was  diphtheritic  ? 


its  treatment ;  as  to  none  of  which  does 
it  appear  that  very  confident  answers  can 
at  present  be  given.  In  the  first  place, 
as  to  the  causes  of  the  essential  paralysis 
of  infancy.  These  can  rarely  be  discov- 
ered. In  some  few  cases  the  affection  has 
followed  immediately  on  exposure  to  cold, 
and  has  affected  only  the  part  exposed, 
as  paralysis  of  one  leg  after  long  sitting 
on  a  damp  stone  ;'  but,  in  the  great  ma- 
jority of  instances,  no  hint  is  obtained 
from  the  history  of  the  disease,  except 
that,  as  most  cases  come  on  during  the 
period  of  the  first  dentition,2  there  is  a 
vague  habit  of  referring  the  disease  to 
"  dental  irritation."  But  of  the  real  ex- 
istence of  this  irritation  there  is  usually 
no  proof,  still  less  of  its  having  had  any 
influence  on  the  nervous  centres.  Con- 
vulsions sometimes  accompany  the  onset 
of  the  disease  ;  but  they  can  hardly  be 
regarded  as  connected  with  it  as  a  cause, 
since  the  form  of  paralysis  we  are  here 
speaking  of  is  quite  distinct  from  that 
which  is  caused  by  disease  of  the  brain. 

The  causes  of  the  disease  being  un- 
known, it  is  not  wonderful  that  its  pa- 
thology should  be  so  too.  It  is  regarded 
with  much  plausibility  by  some  authors 
as  an  affection  of  the  nerves  ;  but  against 
this  view  is  to  be  placed  the  fact  that  the 
palsy  does  not  always  (I  believe,  not  of- 
ten) correspond  in  extent  to  the  anatomi- 
cal distribution  of  the  nerves  ;  and  that 
although  the  nerve  apparently  affected 
may  supply  both  muscular  power  and 
sensation,  the  palsy  hardly  ever  affects 
the  latter  function,  and  if  it  does,  the' 
loss  (or  what  is  more  common,  the  exal- 
tation) of  sensibility  is  general  over  the 
whole  limb.  Dissection  has  hitherto 
thrown  no  light  on  the  matter.  The  mus- 
cles are  of  course  atrophied  from  disuse  ; 
but  neither  in  the  spinal  cord  nor  in  the 
nerves  has  anything  been  found  to  account 
for  the  symptoms. 

Symptoms  and  diagnosis. — The  diagnosis 
of  the  disease  can  usually  be  made  with 
accuracy ;  but  some  cases  will  be  left,  in 
which  it  is  not  easy  to  separate  essential 
from  symptomatic  paralysis.  The  history 
of  a  case  of  infantile  paralysis  is  usually 
this  :  The  child  has  been,  as  far  as  it  was 
noticed,  in  its  usual  health,  or  perhaps 
may  have  had  a  feverish  ailment  of  some 
kind,  which  has  left  it  weak;  when, 
either  suddenly  or  gradually,  it  loses  the 
power  of  motion  to  a  greater  or  less  de- 
gree. A  slight  feverish  attack  may  ac- 
company the  commencement  of  the  dis- 
ease, and  during  this  attack  there  may  be 

1  West's  Lectures  on  the  Diseases  of  In- 
fancy and  Childhood,  4th  ed.,  p.  219. 

2  Out  of  32  cases  noted  by  Dr.  West,  the 
disease  began  in  19  between  the  ages  of  eight 
months  and  three  years. 
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convulsions.  The  loss  of  power  will  al- 
ways be  found  at  first  to  be  partial,  and 
in  some  fortunate  cases  is  transitory — 
the  affected  muscles  regaining  their 
strength  as  rapidly  as  they  lost  it — but  in 
the  greater  number  the  palsy  increases, 
till  the  part  can  be  hardly,  if  at  all,  moved. 
To  this  second  stage  of  the  disease,  which 
may  last  an  indefinite  time,  succeeds  one 
in  which  deformities  are  produced  by  the 
action  of  the  unparalyzed  muscles,  in  those 
cases  where  the  palsy  affects  (as  it  often 
does)  only  one  side  of  a  limb.  Thus  the 
heel  is  often  drawn  up  by  the  unbalanced 
action  of  the  tendo  Achillis,  producing 
club-foot,  or  the  toes  are  drawn  into  the 
sole  of  the  foot ;  the  knees  flexed  by  the 
ham-string  muscles  ;  and  I  have  known  a 
case  where  the  thighs  were  drawn  to- 
gether by  the  rigidity  of  the  adductor 
tendons.1  During  this  last  stage  of  the 
disease  the  palsy  may  have  more  or  less 
subsided  in  the  muscles  originally  af- 
fected. -«* 

In  each  of  the  stages  of  the  disease, 
the  careful  study  of  the  symptoms  will 
usually  enable  a  surgeon  to  pronounce  a 
correct  opinion.  In  the  first  stage— that 
of  incipient  paralysis  -  the  great  point  is 
to  distinguish  the  disease  from  inflamma- 
tory affections  of  the  brain,  and  from  dis- 
ease of  the  spinal  column.  In  most  cases 
there  is  little  difficulty,  since  in  the  infan- 
tile paralysis  the  loss  of  power  is  usually 
limited  to  a  few  muscles,  and  not  com- 
plete even  in  these ;  while  in  that  which 
is  due  to  organic  lesions  of  the  nervous 
centres  the  palsy  is  usually  extensive  and 
complete.  To  this  it  may  be  added  that 
the  causes  of  cerebral  paralysis  in  child- 
hood— as  meningitis,  hydrocephalus,  tu- 
bercle of  the  brain — have  their  own  ap- 
propriate symptoms,  which  must  besought 
for  with  care,  and  will  be  found  wanting 
in  the  essential  paralysis.  I  have  never 
seen  a  case  which  it  was  possible  to  con- 
found with  spinal  paralysis ;  and  should 
suppose  that  a  moderate  amount  of  care 
would  always  suffice  to  prove  the  absence 
of  any  spinal  affection.2 

In  the  stage  of  confirmed  paralysis  and 
atrophy  the  chief  point  is  to  distinguish 
the  disease  from  joint-affection  and  from 
progressive  muscular  atrophy,  as  well  as 
from  the  affections  of  the  brain  and  spine. 
The  latter  is  usually  easy  at  this  stage. 
As  to  joint-affections,  the  question  occurs 
chiefly  in  the  shoulder  and  hip.  In  the 
shoulder  there  is   little   difficulty.      The 

1  West.  op.  cit.,  p.  228. 

2  I  should  perhaps  mention  that  cases  are 
recorded  in  which  an  enlarged  gland  or  tu- 
mor has  pressed  on  a  nerve,  and  caused  palsy 
of  the  parts  supplied  by  it.  In  cases  of  lo- 
calized palsy,  therefore,  the  course  of  the 
great  nerves  of  the  part  should  be  examined. 


arm  affected  by  essential  paralysis  of  the 
deltoid  is  relaxed  in  all  the  parts  around 
the  joint,  and  the  head  of  the  humerus 
hangs  down  at  some  distance  from  the 
glenoid  cavity,  partially  dislocated  by  the 
weight  of  the  arm  itself.  There  is  no  pain 
or  difficulty  on  passive  motion.  The  hip- 
joint  is  less  easily  under  observation,  and 
the  morbid  sensibility  which  accompanies 
some  of  these  cases  of  paralysis  gives  more 
resemblance  to  hip-disease  on  first  hand- 
ling the  limb ;  but  the  distinction  is 
usually  easy  to  make.  Paralysis  generally 
affects  a  great  part  or  the  whole  of  the 
lower  limb  ;  hip-disease  only  causes  loss 
of  movement  of  the  part  affected  :  in  the 
former  passive  motion  is  easy  and  causes 
no  pain,  or  not  more  than  any  other  mo- 
tion ;  in  the  latter  the  joint  is  stiff,  and 
an  attempt  to  move  it  causes  acute  suffer- 
ing, not  occasioned  by  any  other  move- 
ment :  finally,  in  paralysis  there  is  no 
wasting  of  the  buttock,  unless  the  whole 
limb  is  wasted,  nor  is  the  position  of  the 
trochanter  ever  altered.  From  progres- 
sive muscular  atrophy,  or  "wasting 
palsy,"1  the  rare  occurrence  of  that  dis- 
ease in  infancy,  and  its  progressive  ad- 
vance, will  suffice  to  distinguish  it.  In 
its  latest  stage,  of  contraction  and  defor- 

I  mity,  the  disease  is  sufficiently  marked. 
Treatment. — Infantile  paralysis,  then, 
consists  in  a  sudden  or  gradual  loss  of 
power  in  certain  parts,  unaccompanied  by 
any  inflammation,  or  by  any  symptoms 
of  disease  of  the  brain  or  spinal  cord. 
The  main  consideration  in  its  treatment 
is  the  natural  progress  of  the  disease. 
Some  authors  take  a  more  sanguine  view 
of  this  subject,  and  say  that  there  is  a 
natural  tendency  to  cure,2  but  this  seems 
to  me  to  apply  only  to  milder  cases  of  the 
disease.  In  such  cases  the  palsy  is  often 
transient,  and  the  usual  remedies  for  any 
disorder  of  the  health  which  may  be  pre- 
sent will  get  the  credit  of  having  cured 
it ;  but  in  confirmed  cases  (that  is  when 
total  inability  to  use  any  muscle  or  set  of 

1  muscles  has  lasted  for  several  weeks),  I 
cannot  say  that  I  have  seen  much  benefit 
from  treatment.  In  the  early  stage,  while 
there  is  some  feverish  affection,  and  pex-- 
haps  a  tendency  to  convulsion,  antiphlo- 
gistic remedies  may  be  emplo}'ed,  such  as 
purgatives,  and  the  continuous  use  of  mer- 
cury.3 But  the  internal  indications  usually 

1  This  name  is  given  to  it  in  a  treatise  by 
Dr.  Roberts,  of  Manchester,  which  the  reader 
will  do  well  to  consult.  The  disease  in  ques- 
tion is  described  in  the  essay  on  Diseases  of 
the  Muscular  System,  Vol.  III.,  p.  383. 

2  See  a  paper  by  Dr.  Bierbaum  in  Journ.  f. 
Kinderkrankheiten,  vol.  xxxii. 

8  Gross  says,  "An  early  resort  to  mercury 
is  very  important.  The  best  form  is  calomel, 
in  doses  of  the  fourth  of  a  grain,  night  and 
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point  to  the  use  of  tonics,  among  which  Dr. 
West  speaks  well  of  strychnia.  He  says, 
"I  have  never  yet  given  it  to  infants; 
but  with  children  of  four  years  old  I  be- 
gin with  an  eighth  of  a  grain  of  the  spi- 
rituous extract  of  mix  vomica  three  times 
a  day,  increasing  the  dose  by  degrees,  to 
a  sixth,  a  quarter,  or  a  third."1  In  a 
very  interesting  paper,  recently  published 
in  St.  Thomas's  Hospital  Eeports,  new 
ser.,  vol.  i.,  Mr.  Barwell  speaks  well  of 
the  injection  of  strychnia  in  minute  doses 
under  the  skin.  When  all  disturbance  of 
the  general  health  is  over,  but  the  pa- 
ralysis persists,  local  measures  afford 
more  hope  of  cure  than  general  treat- 
ment, viz.,  passive  and  active  move- 
ments, stimulating  applications,  and  gal- 
vanism. The  palsied,  limbs  should  be 
well  rubbed  and  gently  shampooed  twice 
a  day ;  the  childshould  be  encouraged, 
coaxed,  and  if  possible  forced  to  use  them 
(for  the  palsy  is  not  often  complete)  ;  for 
which  purpose  any  games  that  it  can  be 
got  to  take  pleasure  in,  or  a  baby-jumper, 
or  a  go-cart,  will  be  found  useful.  The 
linimentum  cantharidis  has  often  seemed 
to  me  to  be  of  service  ;  and  galvanism,  if 
carefully  and  scientifically  used,  certainly 
does  good  in  some  cases,  though  it  often 
fails  'in  others  apparently  quite  similar. 
In  the  final  stage  of  the  disease,  when  de- 
formity has  been  produced  by  the  uncon- 
trolled action  of  the  unaffected  muscles, 
much  good  may  be  done  by  carefully  con- 
trived apparatus,  aided  when  necessary  by 
tenotomy.2  Very  often  it  will  be  found 
that  the  child  who  has  previously  been 
doubled  up,  and  whose  limbs  have  all  been 
rendered  useless,  can  in  this  way  be  put 
quite  straight,  and  enabled  to  stand  with 
the  assistance  of  supports,  and  even  to 
walk  a  little  with  the  help  of  assistants  ; 
but  I  have  not  hitherto  seen  a  case  of 
confirmed  palsy  in  which  any  greater  im- 
provement than  this  was  obtained,  though 
I  have  continued  patient  treatment  by  all 
known  methods  for  many  months. 

For  an  account  of  the  curious  disease 
which  occurs  in  childhood,  and  in  which 
the  muscles  are  degenerated  with  appar- 
ent hypertrophy,  I  must  refer  the  reader 
to  Dr.  L.  Clarke's  essay  on  Diseases  of 
the  Muscles,  Vol.  III.,  p.  385. 

Gangrene. — Cases  every  now  and  then 
occur  in  which  gangrene  conies  on  with 

morning,  continued,  with  an  occasional  brief 
intermission,  for  several  successive  months." 
System  of  Surgery,  5th  ed.,  vol.  i.,  p.  656. 
■     >  Op.  cit.,  p.  229. 

2  I  quite  agree  with  Mr.  Barwell  as  to  the 
importance  of  avoiding  tenotomy  in  these  de- 
formities from  paralysis,  whenever  the  limb 
can  he  got  into  a  natural  position  without  op- 
eration. 


frightful  rapidity,  and  without  any  obvi- 
ous cause,  in  children — usually  those  who 
are  debilitated  by  some  previous  febrile 
ailment.  Such  a  case  took  place  some 
years  ago  at  the  Hospital  for  Sick  Child- 
ren, in  the  person  of  a  little  boy  who  was 
convalescent  from  measles,  and  about  to 
be  discharged.  He  had  made  no  com- 
plaint of  any.  sort,  but  the  nurse  in  un- 
dressing him  found  both  feet  black  in 
patches.  Three  hours  before,  his  stock- 
ings had  been  put  on,  and  the  feet  were 
then  natural.  The  child  was  examined, 
the  case  found  to  be  really  one  of  gan- 
grene, and  the  patient  of  course  put  to 
bed.  The  gangrene  extended  with  great 
rapidity,  reaching  as  high  as  mid  leg  next 
day,  when  he  died.  There  were  also 
patches  of  gangrene  on  the  elbow  and 
hand.  No  cause  was  discovered  on  post- 
mortem examination  to  account  for  this 
rapid  invasion  of  gangrene.1  Such  cases 
are  of  course  very  rare  ;  but  in  two  situ- 
ations gangrene  is  very  common  in  child- 
hood, viz.,  in  the  face,  cancrum  oris  ;  and 
on  the  vulva,  noma  vulvas.  The  former 
affection  has  been  already  described,  hav- 
ing been  used  in  the  essay  on  Gangrene, 
Vol.  I.,  p.  35(5,  as  an  illustration  of  one  of 
its  spontaneous  forms.  The  latter  form 
of  gangrene  is  very  frequently  seen  in 
children's  hospitals,  though  I  cannot  re- 
call any  instance  of  its  spontaneous  devel- 
opment in  hospital ;  and  from  this  cir- 
cumstance, as  well  as  others  in  its  history, 
— viz.,  the  aspect  of  the  children;  the 
rarity,  to  say  the  least,  of  its  occurrence 
amongst  the  children  of  the  upper  classes  ; 
and  the  success  attending  its  treatment, — 
it  seems  pretty  certain  that  it  is  the  direct 
consequence  of  bad  food  and  inattention, 
more  particularly  if  the  child  has  been 
previously  ill :  but  cases  often  occur  in 
children  who  have  had  no  known  illness. 
And  the  fact  that  noma  may  occur  inde- 
pendent of  any  irritation  of  the  genital 
organs  is  proved  yet  more  unmistakably 
by  the  occasional  commencement  of  noma 
pudendi  far  away  from  the  mucous  sur- 
face, sometimes  even  in  the  skin  of  the 
groin.  In  such  cases,  again,  irritation 
(such  as  that  of  erythema  intertrigo)  may 
have  preceded ;  but  I  have  seen  instances 
where  no  such  cause  was  alleged,  and 
where  the  sloughing  commenced  in  the 
fold  of  the  groin.  Whether  the  real  ex- 
citing cause  in  these  cases  is  glandular 
abscess  may  be  sometimes  doubtful ;  but 
I  am  confident  that  I  have  seen  cases 
where  the  sloughing  commenced  in  the 
groin,  the  genital  organs  being  free  from 
disease.  The  first  symptom  noticed  is 
usually  a  dusky  color  of  the  skin  of  the 
labia,  and  foul  discharge,  with  pain  in 
micturition.     The  parts  swell,  and  soon 

1  British  Medical  Journal,  1857,  p.  387. 
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assume  a  gangrenous  color,  the  slough 
being  bounded  by  a  halo  of  inflammation 
extending  to  the  groins.  At  the  same 
time  there  is  much  depression,  loss  of  ap- 
petite, and  occasionally  vomiting.  The 
treatment  consists  in  stopping  the  exten- 
sion of  the  gangrene,  supporting  the 
strength,  and  regulating  the  condition  of 
the  bowels.  For  the  first  purpose  noth- 
ing seems  so  appropriate  and  so  successful 
as  the  application  of  the  strongest  nitric 
acid.  This  caustic  is  peculiarly  success- 
ful in  the  gangrene  of  children  in  all  its 
forms.  Sloughing  phagedena  in  adults 
often  proceeds  unchecked  after  the  appli- 
cation of  the  acid ;  but  in  all  the  cases 
(which  certainly  have  not  been  many) 
that  I  have  seen  of  its  application  for 
sloughing  phagedsena  in  childhood,  the 
gangrene  has  been  at  once  checked.  So 
also  in  cancrum  oris.  Whenever  the  ex- 
tent of  the  disease  has  been  such  that  it 
has  been  possible  to  steep  the  whole^gan- 
grenous  surface  in  the  acid,  the  disease 
has  been  checked.  Noma  pudendi  is  not 
less,  in  fact  it  seems  to  be  more,  under 
the  influence  of  this  remedy ;  and  there 
are  few  cases  which  will  resist  its  timely 
and  thorough  application,  if  conjoined 
with  the  proper  measures  of  general  sup- 
port ;  but  the  application  must  be  both 
thorough  and  timely.  As  soon  as  the 
disease  has  declared  itself,  or  as  soon  as 
the  child  is  brought  under  treatment, 
chloroform  is  to  be  administered,  the 
parts  well  separated  by  an  assistant,  and 
the  whole  of  the  sloughing  surface  freely 
steeped  in  the  acid.  Next  day,  should 
any  part  appear  to  have  escaped  the  ap- 
plication, or  should  the  gangrene  be 
spreading  in  any  part,  that  part  should 
be  again  freely  cauterized  in  the  same 
way.  Some  surgeons  prefer  the  actual 
cautery  ;  but  I  have  found  the  nitric  acid 
so  successful,  that  hitherto  I  have  had  no 
experience  of  any  other  caustic.  After 
the  cauterization,  a  poultice  should  be 
applied  to  hasten  the  separation  of  the 
slough,  and  a  lotion  of  carbolic  acid  may 
be  poured  into,  or.  placed  around,  the 
poultice  to  correct  the  fetor.  A  purge 
may  be  given  at  first,  if  the  tongue  is  foul, 
and  bark  with  chlorate  of  potash,  or  with 
ammonia,  or  some  other  diffusible  stimu- 
lant, given  in  as  large  doses  as  can  be 
borne — wine  and  food  being  allowed  as 
freely  as  the  child  will  take  it.  In  cases 
where  the  general  strength  is  not  ex- 
tremely depressed,  and  where  this  treat- 
ment is  adopted  early,  it  is  almost  uni- 
form]}' successful :  but  in  the  opposite 
circumstances,  even  though  the  gangrene 
may  be  stopped,  the  child,  without  any 
obvious  symptoms,  will  sink  and  die.  No 
post-mortem  appearances  are  found  in 
such  cases.     After  recovery  there  appears 


to  be  little  deformity  ;  but  I  have  had  no 
opportunity  of  seeing  whether  any  trace 
of  the  ravages  of  this  disease  persists  in 
after  life. 

The  reader  may  find  in  the  Lancet, 
1850,  vol.  ii.,  p.  578,  the  account  of  a  case 
under  Sir  W.  Fergusson's  care,  where  the 
vulva  became  entirely  obstructed  by  ad- 
hesion of  the  labia  majora  in  ulceration 
or  sloughing  following  on  measles.  This 
is  not  expressly  related  as  a  case  of  noma 
pudendi,  although  perhaps  it  ought  to 
have  been,  measles  being  one  of  the  recog- 
nized causes  of  that  affection.  In  the 
cases  of  noma  which  I  have  myself  seen, 
the  vaginal  opening  has  seemed  rather 
widened  than  contracted.  In  noma,  how- 
ever, and  all  other  ulcerative  affections  in 
these  parts,  it  is  our  duty  not  to  lose  sight 
of  the  child  till  the  surface  is  soundly 
healed  and  contraction  is  no  longer  to  be. 
apprehended.  If  contraction  is  impend- 
ing or  is  recent,  it  may  perhaps  still  be 
possible  to  dilate  the  parts.  In  case  of 
old  contraction  or  adhesion  of  the  labia, 
some  plastic  operation  will  in  all  proba- 
bility be  required.  In  the  case  referred 
to,  the  adherent  labia  were  simply  sepa- 
rated, and  an  attempt  made  to  keep  them 
apart ;  but  the  success  was  imperfect. 

Infantile  leucorrhcea. — The  vagina  in 
children  also  sympathizes  in  the  child's 
general  condition  in  another  way,  which 
very  often  falls  under  the  surgeon's  no- 
tice. This  disease  occurs  as  a  copious 
discharge  of  a  purulent  or  muco-purulent 
fluid,  much  resembling  the  discharge  of 
gonorrhoea,  and  usually  supposed  by  the 
child's  mother  to  be  the  result  of  impure 
connection.  In  the  great  majority  of  cases 
no  such  connection  has  occurred,  and  the 
suspicion  ought  to  be  dispelled  from  the 
minds  of  the  parents,  as  it  frequently 
gives  rise  to  unfounded  charges.  But  in 
a  few  cases  there  is  no  doubt  that  a  crimi- 
nal assault  has  been  the  soui'ce  of  the  dis- 
ease. No  diagnosis,  as  far  as  I  am  aware, 
can  be  made  between  the  ordinary  infan- 
tile leucorrhcea  and  a  gonorrhoeal  dis- 
charge which  has  been  caused  by  connec- 
tion unaccompanied  by  violence,1  except 
in  some  very  rare  instances  in  which,  the 
child  having  been  seen  very  soon  after 
the  occurrence,  spermatozoa  have  been 
detected  in  the  vagina.2  [The  dispropor- 
tionate size  of  the  male  organ  must  al- 
ways render  actual  penetration  in  these 
cases    extremely    rare,    and    experience 

1  Mr.  Cooper  Forster  gives  a  curious  case, 
in  which  a  woman  communicated  gonorrhoea 
to  two  girls  by  washing  them  with  her  own 
sponge,  op.  cit.,  p.  125. 

2  I  am  told  that  this  occurred  in  a  case  at 
King's  College  Hospital,  a  short  time  ago. 
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shows  that  for  it  to  be  so  complete  as  to 
rupture  the  hymen  is  almost  unknown. 
The  surgeon  who  is  called  upon  for  an 
opinion  in  such  cases  should  be  extremely 
guarded  in  pronouncing  it.  He  should 
invariably  insist  upon  a  second  examina- 
tion after  an  interval  of  some  days,  when 
the  pain  and  swelling  produced  by  vio- 
lence should  have  disappeared,  which 
would  not  be  the  case  were  the  patient 
suffering  from  a  form  of  infantile  leucor- 
rhoea.]  But  if  any  force  has  been  used, 
either  to  compel  the  child  to  submit,  or  in 
order  to  effect  penetration,  the  marks  of 
bruising  or  laceration  will  afford  valuable 
evidence.  The  common  infantile  leucor- 
rhoea  comes  on  with  some  inflammation 
of  the  parts,  causing  a  good  deal  of  itch- 
ing and  complaint  in  passing  water.  The 
labia  are  swollen  and  red,  and  often  more 
or  less  excoriated.  The  discharge  soon 
sinks  into  a  chronic  condition,  and  may 
remain  so  for  an  indefinite  time.  The 
general  health  is  usually  more  or  less 
feeble,  and  the  child  often  suffers  from 
worms.  Attention  to  the  state  of  the 
general  health  and  of  the  bowels,  fresh 
air,  chalybeates,  scrupulous  cleanliness, 
and  the  liberal  use  of  astringent  injec- 
tions, will  usually  cure  the  complaint; 
but  it  is  often  slow  in  subsiding.  Care 
must  be  taken  in  injecting  to  use  a  small 
syringe,  and  do  no  violence  to  the  parts ; 
and  it  is  advisable  to  dry  the  vulva  well 
afterwards,  and  to  smear  some  oil  or  lard 
over  it  to  obviate  the  contact  of  the  dis- 
charge. If  the  disease  be  known  or  sus- 
pected to  be  gonorrhoeal,  little  variation 
need  be  made  in  the  treatment ;  except 
perhaps  that,  as  the  complaint  will  com- 
mence with  more  acute  symptoms,  poppy 
fomentation  may  be  used  for  the  first  few 
days,  and  the  child  kept  in  bed. 

Condylomata  are  not  common  in  child- 
ren, notwithstanding  the  frequency  of 
vaginal  discharge.  Mucous  tubercle  is  a 
very  common  symptom  of  congenital  syph- 
ilis"; but  it  is  usually  under  the  influence 
of  mercurial  applications,  combined  with 
the  internal  use  of  mercury  ;  in  more  ob- 
stinate cases  the  acid  nitrate  of  mer- 
cury may  be  required,  and  is  pretty 
sure  to  remove  the  tubercle.  It  is  but 
rarely  that  we  are  called  On  to  treat,  in 
childhood,  the  large  villous  masses  of 
condylomata  that  so  often  come  before  us 
in  adults,  when  the  subjects  of  venereal 
affections.  In  children,  condylomata  may 
be  safely  and  efficiently  treated  under 
chloroform  by  removal  with  scissors,  and 
searing  the  base  with  the  actual  cautery  ; 
if  the  growth  is  at  all  large,  it  is  far  better 
to  resort  at  once  to  this  radical  operation—1 
which  gives  no  pain,  or  very  little,  when 
the  cautery-iron  is  thoroughly  applied — 
rather  than  to  trust  to  the  slower  and 


more  painful  action  of  the  potential  cau- 
teries, though  these  will  succeed  in  slight 
cases  if  combined  with  the  most  scrupu- 
lous cleanliness. 

Tumors  of  the  vagina. — The  vagina  is  in 
some  rare  cases  the  seat  of  soft  tumors, 
which,  if  not  congenital,  are  rapidly  de- 
veloped in  very  early  life.  A  female  in- 
fant was  under  Mr.  Athol  Johnstone's 
care  some  years  ago,  at  the  Hospital  for 
Sick  Children,  in  whom  a  bleeding  warty 
growth  existed  inside  the  labia,  looking 
somewhat  like  ulcerating  condyloma,  but 
with  no  syphilitic  history.  It  had  been 
treated  by  a  course  of  mercury  for  some 
months  at  another  hospital,  as  syphilitic, 
but  got  worse.  The  application  of  the 
acid  nitrate  of  mercury  effected  a  cure. 
In  another  case  under  my  care  the  vagina 
was  filled  with  a  large  mass  of  semi-solid 
matter  mixed  with  cysts,  looking  some- 
thing like  a  bunch  of  grapes.  I  pulled 
away  as  much  as  I  could,  and  applied  a 
caustic  to  the  base  of  the  tumor ;  but 
whether  with  permanent  success  I  do  not 
know,  as  the  child  was  removed  from  the 
hospital  by  her  mother.  Such  tumors 
may  be  excised  if  their  attachments  ren- 
der it  possible;  but  even  then  the  free 
hemorrhage  that  would  be  produced  is 
undesirable  in  infancy.  In  the  case  just 
described  it  would  have  been  impossible 
to  cut  away  the  tumor,  in  consequence  of 
the  small  size  of  the  vagina  and  the  depth 
from  which  the  mass  protruded.  Probably 
caustics  would  be  in  all  cases  the  best,  and 
of  these  the  acids  or  the  electric  cautery 
would  be  the  most  manageable. 

Bickets  is  a  disease  peculiar  to  childhood ; 
for  though  the  effects  of  rickets  are  per- 
ceptible in  the  deformity  which  it  pro- 
duces throughout  the  whole  of  life,  yet  all 
active  symptoms  always  subside  long  be- 
fore puberty.  The  softening  of  the  bones, 
which  occurs  in  later  life,  and  to  which 
the  name  of  mollities  ossium  has  been 
given,  is  to  be  distinguished  from  the  in- 
fantile malady.1 

The  term  "rickets"  has  reference  to 
the  distorted  condition  of  the  bones,  es- 
pecially those  of  the  limbs,  which  is  the 
most    striking:    feature    of   the   disease.2 


1  See  Mollities  ossium,  in  Diseases  of  the 
Bones,  Vol.  III.,  p.  166. 

2  The  term  "rachitis"  was  originated  by 
a  committee  of  the  College  of  Physicians  (one 
of  whom  was  Glisson),  about  1645.  "  One  of 
us,"  says  Glisson,  "  in  searching  for  a  name, 
hit  upon  that  of  rachitis,  which  took  our  fancy 
immediately."  Glisson  remarks  that  the  dis- 
ease which  they  christened  "  rachitis"  was 
vulgarly  known  by  the  name  of  "  rickets  " 
(hence  it  follows  apparently  that  the  latter 
term  is  not  derived  from  the  former).     Can 
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This,  however,  is  only  a  symptom  of  the 
constitutional  cachexia  which  is  the 
essence  of  the  complaint.  As  in  s}'philitic, 
cancerous,  and  scrofulous  affections  of  the 
bones,  so  in  rickets,  the  local  condition  is 
only  the  expression,  as  it  were,  of  a  latent 
and  undetermined  tendency  in  the  whole 
organism,  which,  as  in  the  diseases  re- 
ferred to,  attacks  other  parts  as  well  as 
the  bones.  But,  unlike  those  diseases, 
the  affection  of  the  bones  is  in  most  cases 
of  rickets  a  matter  of  far  greater  practical 
importance  than  that  of  remoter  parts. 
Accordingly,  in  the  short  sketch  which 
my  space  will  allow,  I  shall  dwell  more 
on  the  local  than  on  the  constitutional  fea- 
tures of  rickets.  Those  who  desire  to 
obtain  a  more  adequate  view  of  this  im- 
portant subject  may  consult  the  valuable 
lectures  of  Sir  W.  Jenner,  in  the  Medical 
Times  and  Gazette,  vol.  i.,  1860. 

The  chief  symptoms  of  rickets  are  as 
follows  :  The  ends  of  the  long  bones  and 
those  of  the  ribs,  where  they  join  an  to 
the  epiphyses  or  the  costal  cartilages,  are 
noticed  to  become  swollen  and  knobby. 
This  enlargement  is  particularly  percep- 
tible in  the  carpal  ends  of  the  radius  and 
ulna.  Soon  the  limbs  become  weak,  so 
that  sometimes,  if  the  child  has  begun  to 
walk,  it  is  "taken  off  its  feet;"  or  else 
the  power  of  walking  is  not  attained  at 
the  usual  time  ;  in  other  cases  the  child 
continues  to  walk,  but  at  the  expense  of 
increasing  deformity  of  the  extremities, 
producing  bow  legs,  and  deformity  of  the 
spine,  causing  one  of  the  species  of  curva- 
ture. This  deformity  is  a  consequence  of 
a  peculiar  process  of  softening  which  goes 
on  in  the  shafts  of  the  bones.  The  mor- 
bid anatomy  of  rickety  bones  has  been 
described  with  great  minuteness  by  the 
German  anatomists,  and  in  our  own  lan- 
guage in  the  excellent  lectures  of  Sir  W. 
Jenner.1  It  will  be  sufficient  here  to  say 
that  the  chief  changes  are  a  large  pro- 
duction of  growing  tissue  at  the  epiphy- 
seal ends,  a  softening  of  the  bony  tissue 
of  the  shafts,  attended  with  enlargement 
of  the  lacunae,  which  are  occupied  by  a 
red  pulpy  substance,  and  a  great  thicken- 
ing of  the  periosteum.2  In  the  Hat  bones, 
especially  those  of  the  cranium,  a  con- 
siderable increase  m  the  thickness  of  the 
whole  bone  results  from  this  thickening 
of  the  periosteum  and  enlargement  of  the 
lacunar  tissue,  and  the  large  size  of  the 

"  rickets"  be  derived  from  the  old  French 
word  rir/uet,  which  is  the  same  as  bossu  ?  Some 
havesupposed  both  "  rickets"  and  "  riquet" 
to  come  from  the  German  RiicJcen. 

1  See  also  M.  Brooa's  researches,  quoted,  in 
the  translation  of  my  work  on  Children's 
Diseases,  by  Dr.  Larcher,  p.  5G7. 

2  See  Dr.  Merei,  Disorders  of  Infantile  De- 
velopment, p.  157. 


head  generally  noticed  in  rickety  children 
is  due  partly  to  this  thickening  of  the 
cranium.  ihe  softening  of  the  bones 
soon  reaches  such  a  degree  that  the  bones 
bend  under  the  influence  of  external  force 
and  of  muscular  movement.  The  extent 
to  which  each  of  these  mechanical  causes 
influences  the  curvature  of  the  limbs,  of 
the  chest,  and  of  the  spine,  is  a  matter  of 
much  interest,  and  of  some  importance  in 
practice.  As  to  curvatures  oi  the  spine 
and  as  to  pigeon-breast,  the  reader  will 
find  all  that  is  necessary  in  the  section  by 
Mr.  Shaw  on  those  subjects.  Eickety 
curvature  of  the  limbs  is,  no  doubt,  pro- 
duced by  both  causes.  Where  powerful 
muscles  (as  the  deltoid)  are  inserted  at  an 
advantageous  angle  into  the  shafts  of  the 
long  bones,  deformity  is  generally  very 
marked  in  advanced  rickets  ;  while  on  the 
other  hand,  the  deformity  is  as  marked  in 
situations,  such  as  the  forearm  and  the 
tibia,  where  no  adequate  muscular  force 
can  have  been  acting  on  the  bone,  and 
where  the  curve  is  obviously  due  to  the 
weight  supported  by  the  hand  in  crawling, 
in  the  first  instance,  and  by  the  legs  in 
walking  in  the  second.  The  softened  bones 
are  also  peculiarly  liable  to  fracture  from 
slight  causes.  These  fractures  are.  very 
frequently  unaccompanied  by  laceration 
of  the  periosteum,  on  account  of  the 
slight  force  that  has  produced  them,  and 
the  thickened  condition  of  the  latter 
membrane,  and  are  often  of  the  incom- 
plete or  "greenstick"  variety.  The  frag- 
ments in  many  cases  are  kept  in  apposition 
by  the  thickened  periosteum  ;  hence,  when 
the  disease  is  not  in  a  very  acute  stage, 
rickety  fractures  generally  unite  kindly. 
Slight  causes,  however,  soon  reproduce 
them  ;  so  that  rickety  children  sometimes 
present  almost  as  miserable  (though  by 
no  means  so  hopeless)  a  condition  as 
adults  affected  by  mollifies.  The  softened 
condition  of  the  bones  also  induces  defor- 
mities of  the  walls  of  the  great  cavities 
of  the  body,  which  have  a  very  material 
influencebn  the  viscera  contained  in  them. 
Mr.  Shaw's  essay  will  point  out  the  great 
influence  which  an  insufficient  expansion 
of  the  chest  in  infancy  has  upon  the 
shape  of  its  walls,  by  exposing  the  bones 
to  atmospheric  pressure.  Much  more 
powerfully  will  this  force  act  when  the 
bones  are  softened  even  beyond  what  is 
natural  in  infancy.  Hence  one  of  the 
causes  of  deformity  of  the  chest  in  rickets 
may  be  conceded  to  be  the  pressure  of  the 
atmosphere  upon  the  softened  bones,  in- 
duced by  incomplete  expansion  of  the 
chest,  Ihe  result  of  laryngismus  stridulus, 
or  of  collapse  of  the  lung-tissue — common 
affections  in  weakly  children.  A  second 
cause  is  the  outward  pressure  on  the 
lower  ribs,  caused  by  enlargement  of  the 
liver  and  spleen,  often  present  in  these 
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cases ;'  and  a  third  (which  seems  rather 
theoretically  probable  than  absolutely 
proved)  is  the  inward  traction  upon  the 
cartilaginous  extremities  of  the  ribs  by 
the  attachments  of  the  diaphragm.  The 
result  is  a  constriction  of  the  chest,  much 
as  though  a  string  had  been  tied  tight 
round  it  below  the  heart,  whilst  its  apex 
is  distended.  Except  in  very  severe  cases, 
this  deformity  of  the  chest  may  be  ex- 
pected to  be  effaced  as  the  child  recovers 
from  the  constitutional  taint. 

The  pelvis  is  often  the  seat  of  deformi- 
ty, whereby  its  outlet  is  much  narrowed, 
the  tuberosities  of  the  ischia  being  pressed 
towards  each  other,  and  the  pubic  arch 
widened  ;  or  else  the  face  of  the  pelvis 
is  pressed  backwards  towards  its  posterior 
Avail,  the  tuberosities  of  the  ischia  are 
thrust  outwards,  and  the  pubic  arch 
widened.2  In  some  cases,  again,  the 
whole  pelvis  is  said  to  retain  the  small 
size  and  imperfect  development  of  in- 
fancy. Any  of  these  deformities  will,  of 
course,  oppose  a  serious,  and  perhaps  in- 
superable, obstacle  to  parturition  in  after 
life  ;  and  the  change  of  shape  of  the  out- 
let is  often  a  source  of  embarrassment  in 
lithotomy  in  children.  This  embarrass- 
ment, however,  seldom  proves  serious  ; 
but  a 'case  is  on  record  in  which  the  ope- 
rator was  obliged  to  abandon  the  attempt 
to  reach  the  bladder  on  this  account,  al- 
though a  renewed  attempt  was  more  suc- 
cessful.3 

The  existence  of  a  constitutional  cach- 
exia is  proved  in  some  cases  by  an  inter- 
val of  languor  and  general  ill-health  pre- 
ceding the  appearance  of  any  disease  in 
the  bones  ;  but  very  generally  the  latter 
symptoms  are  the  first  which  attract  at- 
tention. The  disease  commonly  begins 
before  the  age  of  two  years,  although 
often  earlier,  and  even  in  intra-uterine 
life,  forming  one  of  the  causes  of  congen- 
ital fracture.  The  child,  if  it  has  been 
able  to  walk,  loses-  that  power  :•  if  it  has 
not,  it  does  not  make  the  usual  efforts  to 
"  find  its  feet."  It  loses  the  activity  both 
of  mind  and  body  which  is  natural  to 
early  life,  and  its  muscular  strength  di- 
minishes. Enlargement  of  the  ends  of 
the  long  bones  where  the  shaft  joins  the 

'  On  the  enlargement  of  the  viscera  in 
rickets,  see  an  interesting  paper  by  Dr.  Dick- 
inson, Med.-Chir.  Trans.,  vol.  iii.  The  author 
shows  that  the  enlargement  is  due  to  a  differ- 
ent deposit  from  that  of  lardaceous  or  amy- 
loid degeneration — that  it  bears  some  analogy 
to  the  affection  of  the  bones,  and  that  it 
rapidly  disappears  as  the  disease  yields  to 
treatment. 

2  Humphry  on  the  Skeleton,  p.  447. 

3  Sir  H.  Thompson,  in  Med.-Chir.  Proc, 
Nov.  24,  1863. 


|  epiphysis,  and  of  the  ribs  where  they  join 
their  cartilages,  is  early  noticed ;  and 
soon  the  fact  of  the  bones  being  softened 
is  proved  by  their  yielding  to  mechanical 
force,  and  becoming  distorted.  The  en- 
largement of  the  joint-ends  is  most  per- 
ceptible at  the  wrist  and  ankle,  especially 
the  former,  on  account  of  the  superficial 
position  of  the  bones  ;  and  therefore  the 
swollen  state  of  the  ends  of  the  radius 
and  ulna,  together  with  that  of  the  ribs, 
is  the  familiar  test  of  the  existence  of  the 
disease  ;  but  dissection  proves  that  the 
same  condition  exists  in  the  deeper-seated 
bones.  It  must  not  be  forgotten  that  a 
slight  enlargement  at  this  part  of  the 
bones  is  natural  in  very  early  life. 

There  are  some  other  symptoms  which, 
although  they  are  not  essentials  of  the 
disease,  nor  can  be  relied  on  to  diagnose 
it  in  the  absence  of  the  affection  of  the 
bones,  yet  are  very  constantly  met  with 
in  rickets.  These  are  retarded  dentition, 
retarded  closure  of  the  fontanelle,  en- 
largement of  the  head,  sweating  of  the 
scalp,  and  a  tendency  to  throw  off  the 
bedclothes  at  night.  Muscular  weakness 
is  also  generally  a  prominent  symptom, 
even  beyond  what  the  softened  condition 
of  the  skeleton  would  account  for.  The 
assemblage  of  such  symptoms  would  lead 
to  the  suspicion  of  impending  or  com- 
mencing rickets,  and  in  consequence  to 
prophylactic  treatment  founded  on  such 
suspicion  ;  but  the  enlargement  of  the 
ends  of  the  bones  with  softening  of  their 
shafts  is  the  only  diagnostic  mark  of  the 
actual  presence  of  the  disease.  Reference 
must  again  be  made  to  the  following  sec- 
tion, by  Mr.  Shaw  (p.  895),  for  a  descrip- 
tion of  the  arrest  of  growth  and  develop- 
ment connected  with  rickets. 

Rickets,  in  milder  and  ordinary  cases 
certainly,  and  in  all  cases  probably,  tends 
to  a  natural  cure.  The  deformed  bones 
become  consolidated,  and  remain,  during 
life',  in  the  shape  which  they  have  thus 
been  caused  to  assume.  They  are  then  • 
thicker  and  heavier  than  the  natural 
bones.1  The  stature  is  thus  diminished  ; 
but  the  constitutional  vigor  and  the  mus- 
cular strength  is  soon  recovered  when  the 
cachexia  has  passed  away,  and  the  child, 
though  small,  is  strong  and  sturdy. 
There  are  cases,  however,  in  which  the 
viscera  of  the  chest  have  suffered  from 
the  pressure  of  the  softened  bones,  or  in 
which  the  child's  life  is  endangered  by 
collapse  of  the  lung,  or  laryngismus  strid- 
ulus, affections  which  the  softening  of  the 

1  In  this  stage  of  rickets  premature  consol- 
idation of  the  diaphyses  and  epiphyses  some- 
times occurs,  leading  to  still  further  want  of 
height,  and  to  the  dwarfed  condition  occa- 
sionally noticed. 
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parietes  of  the  chest  makes  doubly  dan- 
gerous. From  these  causes  many  rickety 
children  die. 

The  diagnosis  of  rickets  is  generally 
easy.  The  swellings  of  the  joint-ends  of 
the  bones  and  of  the  bony  ends  of  the 
ribs,  the  constriction  around  the  chest, 
the  bent  limbs,  the  large  abdomen,  the 
large  head  and  small  face,  the  habit  that 
the  child  displays  of  tossing  off  the  bed- 
clothes at  night,  the  perspiration  of  the 
scalp,  and  the  frequent  occurrence  of 
bending  or  fracture  of  the  bones,  are 
symptoms  of  unmistakable  import.  In 
early  cases,  the  disease  may  generally  be 
detected  by  the  condition  of  the  epiphyses 
and  the  shape  of  the  chest. 

The  medical  treatment  of  rickets  is 
much  the  same  as  that  of  scrofula.  The 
child  is  to  be  placed,  if  possible,  in  a  pure 
air,  and  fed  upon  nourishing  and  simple 
food  ;  the  skin  is  to  be  excited  to  healthy 
action  by  periodical  bathing  and  spong- 
ing ;  the  state  of  the  secretions  is-~fco  be 
carefully  attended  to.  Cod-liver  oil  ap- 
pears in  most  cases  to  be  beneficial,  and 
a  little  iodide  of  potassium  may  be  com- 
bined with  it ;  or  the  syrup  of  the  iodide 
of  iron,  or  some  of  the  preparations  of 
iron.  Phosphate  and  superphosphate  of 
lime  used  to  be  combined  with  iron  at  the 
Hospital  for  Sick  Children,  under  the  idea 
of  supplying  material  directly  for  the  con-' 
solidation  of  the  bones ;  but  after  a  pa- 
tient trial,  it  was  thought  that  the  cases 
did  not  do  better  than  under  the  use  of 
iron  alone. 

The  surgical  treatment  of  rickets  is  a 
matter  of  more  doubt.  Some  physicians 
teach  that  the  deformity  of  the  limbs 
cannot  be  reduced  by  splints  ;  that  the 
Aveight  of  the  splints  on  the  lower  extre- 
mities is  liable  to  be  injurious  to  the  pel- 
vis, and  increase  its  tendency  to  defor- 
mity, while  it  is  a  great  obstacle  to  the 
use  of  the  weakened  muscles,  and  so  hin- 
ders healthy  exercise  ;  and  for  these  rea- 
sons discard  the  use  of  splints  altogether, 
and  advise  that  the  child  should  be  kept 
at  rest  and  hindered  from  walking,  when 
the  healthy  action  and  balanced  tone  of 
the  muscles  will,  it  is  hoped,  do  what  is 
possible  to  redress  the  curvatures  of  the 
softened  bones.  But,  with  submission  to 
men  of  high  authority,  I  cannot  help 
thinking  that  this  is  an  error.  I  believe 
that  I  have  seen  crooked  limbs  very  ma- 
terially straightened  by  the  judicious  use 
of  light  firm  splints,  always  supposing 
that  the  case  is  presented  to  the  surgeon 
before  the  stage  of  consolidation  has  ar- 
rived ;  for  afterwards  the  use  of  splints 
can  only  do  harm.  At  any  rate,  they 
exercise  a  most  beneficial  influence  in  op- 
posing further  deformity ;  and  in  cases 
where  it  is  important  to  prevent  the  child 
from  standing  or  walking,  they  may  be  so 


applied  as  to  project  below  the  foot,  when 
they  more  effectually  prevent  locomotion 
than  any  attention  of  the  nurse  or  mother 
could  do,  more  especially  among  the  poor, 
who  have  seldom  the  power  of  attending 
exclusively  to  one  child.  For  these  rea- 
sons, I  am  in  the  habit  of  using  splints  in 
most  cases  of  rickets  where  the  bones  ap- 
pear still  softened.  They  should  be  re- 
moved at  night,  and  reapplied  after  the 
child  has  been  washed  in  the  morning. 
They  should  be  carefully  padded,  and  are 
best  fixed  by  a  long  piece  of  the  webbing 
which  is  sold  by  saddlers.  On  no  account 
should  splints  be  used  longer  than  while 
the  bones  appear  to  be  softening.  After 
consolidation  is  effected,  their  pressure 
can  do  no  good  to  the  curved  bones,  while 
it  will  assuredly  cramp  the  action  of  the 
muscles,  and  impede  the  restoration  of 
their  power.  In  the  slighter  cases  of  rick- 
ets the  deformity  almost,  or  altogether, 
disappears  as  the  child  grows. 

T.  HOLMES. 


Lateral  Curvature  of  the  Spine. 

The  above  title  is  given  to  a  distortion 
of  the  chest  properly,  which  originates  in 
lateral  curvature  of  the  spine.  The  term 
"Scoliosis"  {axoUoi,  tortuous)  has  been 
proposed  as  a  synonym.  "  Latero-spiral 
curvature"  might  perhaps  be  preferred, 
as  indicating  that  the  spine  was  not  only 
curved  sideways,  but  was  contorted  by 
rotation  of  the  vertebrae  on  their  long 
axis,  at  each  bend. 

The  degree  of  deformity  of  the  chest, 
shoulders,  hips,  or  trunk  in  general,  caused 
by  the  combined  incurvation  and  twisting 
of  the  spine,  is,  in  many  cases,  extremely 
great.  But  the  changes  in  the  forms  of 
the  bones  are  brought  about  by  actions 
altogether  distinct  from  morbid  processes. 
Patients  in  whom  the  distortion  is  taking 
place  do  not  suffer  from  any  illness.  When 
the  opportunity  of  examining  the  struc- 
tures after  death  occurs,  they  are  found 
quite  sound  except  for  the  distortion.  In 
the  sequel  it  will  be  shown  that  all  the 
phenomena  of  the  deformity  admit  of 
being  explained  on  the  assumption  that 
the  alterations  are  effected  by  natural 
processes  of  the  economy,  modified  only 
by  accidental  disturbing  causes.  An  im- 
portant distinction  is  therefore  to  be 
drawn,  in  regard  to  the  causes  producing 
them,  between  it  and  Angular  Deformity 
of  the  spine  from  Caries ;  and  between 
them  both  and  curvature  of  the  bones 
generallv,  including  the  spine,  from  Rick- 
ets.1 

Lateral  Curvature  is  incident  to  youth. 

1  See  article  on  Diseases  of  the  Spine. 
Also  below,  p.  893. 
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Commencing  insidiously,  without  warning 
from  bad  health,  it  can  only  be  stated 
generally  that  the  first  appearances  of  it 
may  be  looked  for  at  about  ten  or  fourteen 
years  of  age.  The  progress  which  it 
makes  at  first,  in  correspondence  with  the 
youthfuluess  of  the  patient,  is  commonly 
rapid  ;  in  proportion  as  the  bones  become 
more  consolidated  with  increasing  years, 
it  is  slower ;  and  at  about  seventeen,  when 
the  skeleton  has  nearly  reached  maturity, 
it  may  be  said  to  have  arrived  at  its  last 
stage  ;  it  is  then  comparatively  stationary  ; 
neither  disposed  to  advance,  nor  capable 
of  being  amended  by  treatment. 

A  distinguishing  characteristic  of  La- 
teral Curvature  is,  that  it  is  incomparably 
more  frequent  in  girls  than  boys. 

Moreover,  it  is  met  with  among  the 
daughters  of  the  rich  in  tenfold  greater 
numbers  than  among  those  of  the  poor. 

Predisposing  causes. — The  chief  pecu- 
liarity in  the  construction  of  the  vertebral 
column,  which  makes  it  liable  to  become 
incurvated,  is  that,  although  its  chief 
office  is  to  support,  the  superincumbent 
weight,  it  is  at  the  same  time  flexible. 
Again,  this  many-jointed  pillar,  instead 
of  resting  on  a  fixed  foundation,  is  reared 
upon  one  which  is  constantly  changing 
its  level.  The  pelvis,  upon  which  the 
spine  is  erected,  is  poised  on  the  globular 
heads  of  the  thigh-bones,  and  it  rolls 
and  pitches  at  various  angles  according 
to  the  positions  of  the  limbs.  The  column 
is,  therefore,  subject  to  be  deflected  from 
the  perpendicular  at  each  shifting  of  the 
base,  when  the  weight  it  sustains  will 
be  thrown  unequally  on  its  articular  sur- 
faces. 

The  spine,  at  the  age  when  Lateral 
Curvature  commences,  has  attained  nearly 
its  full  length.  That  forwardness  is  in 
conformity  with  the  development  of  the 
cord  within,  for  the  slight  addition  to  the 
column  which  takes  place  later  is  made  at 
the  base  alone  ;  that  is,  below  the  level 
of  the  cord  itself,  and  in  the  region  of  the 
" cauda  equina."  The  subsequent  in- 
crease in  the  general  height  is  chiefly 
owing  to  the  elongation  of  the  lower  ex- 
tremities, the  growth  of  which  goes  on  till 
adolescence.1  But  although  thus  ad- 
vanced in, length,  the  ossification  of  the 
spine  has  not  made  equal  progress.  The 
cartilage  is  in  disproportionately  large 
quantity  compared  with  bone.  The  epi- 
physes on  the  upper  and  under  surfaces 
of  the  bodies  consist  chiefly  of  cartilage. 
The  texture  of  the  bodies  themselves  is 
porous  and  spongy,  and  their  surfaces  in 
relation  with  the  epiphyses,  instead  of 
being  flat,  are  partly  convex  and  rounded 
as  in  infancy ;  the  pedicles,  laminae,  and 
processes  of  the    posterior   segments    of 

1  Infra,  p.  895. 


the  vertebrae,  besides  being  deficient  in 
density,  are  imperfectly  moulded  in  shape  ; 
and  the  borders  of  the  articular  facets  of 
the  oblique  processes,  instead  of  consist- 
ing of  bone,  are  edged  with  cartilage.1 

The  muscles  which  elevate  the  spine 
are  distinguished  both  for  their  great 
number  and  the  variety  of  the  directions 
in  which  they  severally  act.  That  ar- 
rangement appears  related  to  the  fact 
that  the  extensive  movements  of  the 
column  consist  of  many  combined  lesser 
motions  performed  in  a  series  of  adjoining 
vertebrae.  It  may  likewise  be  a  means  of 
providing  for  the  prompt  adjustment  of 
the  superincumbent  weight  to  the  centre 
of  gravity,  in  the  numerous  deviations  of 
the  spine  from  the  straight  line  in  the  or- 
dinary motions  of  the  frame.  It  may  be 
added  that  these  muscles  are  inserted  into 
the  vertebras  close  to  their  centres  of  mo- 
tion ;  they  will  therefore  act  upon  them 
at  a  mechanical  disadvantage  ;  but  the 
power  thus  lost  is  amply  compensated  for 
by  the  assistance  which  they  derive  from 
the  elasticity  of  the  column. 

For  keeping  the  muscles  of  the  spine  in 
a  state  of  average  strength,  it  is  necessary 
that  a  proper  amount  of  active,  varied 
exercise  should  be  allowed.  But  in  the 
case  of  young  females  of  the  class  of  so- 
ciety in  which  lateral  curvature  is  most 
common,  certain  circumstances  tend  to 
prevent  them  from  obtaining  it.  The  age 
at  which  the  deformity  commences  coin- 
cides with  that  at  which  a  notable  change 
takes  place  both  in  the  physical  and  moral 
constitution  of  a  female.  As  the  period 
of  puberty  approaches,  a  girl  begins  to 
show  tokens  of  her  feminine  character. 
Having  been  previously,  like  her  brothers, 
full  of  animal  spirits  and  fond  of  romping 
games,  she  spontaneously  takes  to  seden- 
tary occupations.  And  the  style  of  her 
education  harmonizes  with  her  disposi- 
tion. The  time  given  to  learning  and  ac- 
complishments is  disproportionately  great 
compared  to  that  allotted  to  the  bodily 
graces  and  preserving  the  health.  Being 
obliged  to  sit  at  the  piano  and  other  les- 
sons for  long  periods  together,  the  young 
pupil  naturally  gets  tired.  But  she  in- 
stinctively finds  that  by  stooping  or  bend- 
I  ing  to  either  side,  she  can  relieve  herself 
from  the  fatigue.  And  the  explanation 
is  this :  by  throwing  herself  into  these 
awkward  attitudes,  she  removes,  if  not 
wholly,  in  great  part,  the  task  of  support- 
ing the  spine  from  the  muscles  of  the 
back,  and  imposes  it  on  a  different  class 
of  structures  :    when  she  stoops  or  bends 

1  Two  preparations  of  the  spine,  preserved 
in  spirits,  showing  the  extent  of  ossification 
of  its  different  parts  at  the  age  when  lateral 
curvature  commences,  are  contained  in  the 
Museum  of  the  Middlesex  Hospital. 
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excessively,  not  only  are  all  the  ligaments 
of  the  spine,  elastic  and  others,  brought 
into  a  state  of  tension,  but  the  various 
tendinous  expansions,  layers  of  fascia? 
and  intermuscular  septa,  connected  with 
the  muscles  of  the  back,  are  extended  and 
act  as  ligaments  in  upholding  the  body. 
Now  the  fibrous  structures  enumerated 
are  devoid  of  sensation,  and  incapable  of 
feeling  fatigue.  But  the  result  of  indulg- 
ing in  these  lounging  habits  is,  that  the 
ligaments  and  allied  parts  become  over- 
stretched and  unqualified  to  knit  the  bones 
together.  It  is  as  if  the  shrouds  of  the 
mast  of  a  ship  had  been  slackened  and  re- 
quired bracing ;  and  owing  to  the  loosened 
and  relaxed  condition,  the  muscles  are 
overtasked  to  keep  the  column  erect.' 

Another  source  of  weakness  of  the  spine, 
indirectly  involving  the  osseous  and  liga- 
mentous structures,  may  be  traced  .  to 
muscular  debility.  When  the  muscles 
lose  power,  the  loss  is  felt  beyond  their 
own  sphere.  It  is  a  law  of  the  a»imal 
economy,  that  an  intimate  relation  should 
exist  between  the  muscles  which  originate 
force,  and  the  bones  and  joints  which  bear 
the  brunt  of  it.  The  mutual  connection 
may  be  illustrated  by  the  case  of  the 
trained  boxer.  In  proportion  as  the 
power  of  his  muscles  increases,  the  den- 
sity of  the  bones  arid  tenacity  of  the 
ligaments  are  augmented.  Were  it  other- 
wise, and  the  muscles  of  the  arms  acquired 
great  strength,  while  the  humerus  and  the 
ligaments  of  the  elbow,  for  example,  were 
relatively  weak,  he  would  be  in  danger  of 
fracturing  the  one  or  dislocating  the  other, 
when  he  inflicted  a  heavy  blow  with  his 
fist  on  his  adversary's  head.  And  the 
converse  is  equalty  true  ;  in  proportion  as 
the  muscles  diminish  in  power,  the  bones 
become  less  solid,  and  the  ligaments  less 
capable  of  resistance.  Applying  the  law 
to  the  state  of  the  bones  and  joints  of  the 
spine,  it  will  be  seen  that  when  the  mus- 
cles have  been  debilitated  by  inaction,  a 
corresponding  degeneration  of  the  internal 
structure  of  the  vertebrae  and  of  the  liga- 
ments will  ensue. 

On  viewing  the  mechanism  b}r  wrhich 
the  apparently  inconsistent  qualities  of 
stability  and  mobility  are  combined  in 
the  spine,  it  will  be  observed  that  the 
vertebrae  rest  and  move  upon  each  other 
only  at  three  distinct  surfaces  of  contact, 
above  and  below  respectively.  These 
are,    anteriorly,    the    fibro-cartilaginous 

1  Much  stress  is  commonly  laid  in  ortho- 
paedic works  upon  the  had  effects  of  tightly- 
laced  stays  in  inducing  Lateral  Curvature 
in  those  who  wear  them.  But  it  is  not  cus- 
tomary for  girls  of  the  tender  age  at  which 
the  deformity  commences  to  be  dressed  with 
stays  of  that  kind.  It  is  their  older  sisters 
alone  who  can  be  charged  with  the  vanity. 


articulations  of  the  bodies ;  and,  latero- 
posteriorly,  the  articulations  of  the 
wedge-shaped  oblique  processes.  When 
the  spine  is  straight,  the  pressure  of  the 
superincumbent  weight  will  be  divided 
equally  among  those  surfaces  ;  and  no 
damage  need  be  apprehended.  But  it 
will  be  otherwise  when  the  column  is  in- 
clined to  either  side,  and  is  allowed  to 
remain  curved.  The  effect  which  will 
be  produced  on  the  concave  side  of  the 
curve  will  differ  from  that  produced  on 
the  convex ;  but  both  will  tend,  each  in 
its  own  way,  to  render  the  bend  a  perma- 
nent one.  When  the  spine  leans  to  one 
side,  it  is  obvious  that  the  weight  of  the 
body  will  fall  exclusively  on  the  articula- 
tions situated  on  the  side  to  which  it 
leans,  and  that  a  convergence  of  the  ad- 
joining structures  will  take  place  :  hence 
the  force  acting  on  this,  the  concave  side, 
will  be  one  of  compression.  Again,  it  is 
obvious  that  the  effect  of  the  inclination 
on  the  articulations  of  the  convex  side, 
will  be  that  of  separating  the  surfaces, 
and  producing  a  divergence  of  the  con- 
necting structures  :  accordingly,  the  force 
here  will  be  one  of  dilatation.  Now  it  is 
important  for  our  subject  to  observe  the 
changes  which  will  be  produced  in  the 
articulations  by  the  operation  of  these 
distinct  forces.  By  the  former  acting  on 
the  concave  side,  namely,  compression, 
there  will  be,  as  the  first  change,  over- 
stretching of  the  ligaments,  which  will 
allow  the  surfaces  to  glide  past  each  other 
beyond  normal  bounds,  in  a  downward 
or  converging  direction  ;  and  subsequently 
the  bony  structures  will  come  into  collision 
and  undergo  absorption.  By  the  force  of 
dilatation  acting  on  the  convex  side,  the 
ligaments  will  be  overstretched  in  an 
eccentric  or  expanding  direction  :  the 
surfaces  will  thus  be  allowed  to  keep 
apart :  absorption  will  not  take  effect ; 
and  the  bony  structures  will  preserve 
their  natural  forms  and  dimensions.  The 
general  result  will  be  that  the  vertebrae 
included  in  the  curve  will  receive  a  bias 
to  incline  sideways,  first,  from  the  weak- 
ness of  their  articulations,  and  next,  from 
the  unequal  changes  in  their  bony  sur- 
faces and  processes.  And  such,  it  mny 
be  added,  constitutes  the  beginning  or 
starting  point  of  lateral  curvature. 

General  Appearances  of  Lateral  Curva- 
ture.— The  deformity  varies  considerably 
as  to  the  degree  of  the  incurvations,  and 
their  relative  places  in  the  spine,  in  dif- 
ferent cases ;  but  a  typical  form  can  be 
recognized  in  all,  proving  their  identity 
in  origin  and  kind.  According  to  it  two 
curvatures  coexist ;  one  above  the  other, 
and  one  balancing  or  opposing  the  other  ', 
so  that  together  they  describe  a  serpentine 
line,  like  "the  italic  letter/.  The  superior 
curve  is  situated  more  or  less  hicrh  in  the 
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Fig.  958. 


This  figure  represents  the  curvatures  and  contortions  of 
the  spine,  with  the  changes  in  the  positions  and  forms  of  the 
ribs,  in  a  case  of  lateral  curvature,  at  a  comparatively  early 
stage  of  its  progress — when,  perhaps,  just  recently  discov- 
ered by  friends. 


dorsal  region  ;  the  inferior  occupies  the 
lumbar. 

In  general  the  curvatures  just  mention- 
ed are  the  only  ones.  But  if  the  dorsal 
be  lower  than  usual,  a  curve  in  an  opposite 
direction,  formed  of  the  upper  dorsal  and 
lower  cervical  vertebrae,  will  probably  be 
found.  Again,  in  the  sacrum,  a  slight 
diminution  of  breadth  on  one  side  may 
represent  the  presence  of  a  curve  there, 
the  counterpart  of  that  above  in  the  lum- 
bar region. 

The  course  which  the  different  curves 
follow,  in  reference  to  the  sides  of  the 
body  towards  which  they  respectively 
bend,  is  so  uniformly  the  same  in  a  large 
majority  of  cases,  that  it  appears  gov- 
erned by  a  general  law.  Thus,  looking 
first  to  the  lumbar  curve,  experience 
shows  that,  in  about  nine  patients  out  of 


ten,  the  column  is  deflected  from  its 
base  to  the  left  side,  and  that  it  is 
then  inclined  to  the  right ;  thereby 
forming  an  arc,  the  concavity  of 
which  is  on  the  right.  As  to  the 
dorsal  curve,  the  direction  it  takes 
is  determined  by  that  of  its  fellow  ; 
for  as  the  one  is  placed  counter  to 
the  other,  the  arc  it  describes  will  be 
concave  on  the  left.  In  those  excep- 
tional cases  in  which  the  above  rule 
is  departed  from,  the  course  of  the 
curves  is  reversed  ;  the  concavity  of 
the  lower  looks  to  the  left,  and  that 
of  the  higher  to  the  right. 

But  the  curvatures  do  not  consist 
simply  of  lateral  archings  of  the 
spine.  Combined  with  each  curve 
to  either  side,  there  is  a  vertical  twist 
in  the  column,  consequent  on  a  par- 
tial rotation  of  the  vertebrae  on  their 
long  axis.  And  the  direction  of  the 
contortion  in  reference  to  the  curve 
is  constantly  the  same  ;  that  is,  the 
revolution  of  the  vertebrae  is  always 
such,  that  their  sides  corresponding 
to  the  concavity  are  wheeled  for- 
ward, and  those  on  the  convex  side 
backwai-d.  It  follows  that,  as  the 
spine  is  bent  laterally,  and  also  con- 
torted longitudinally  in  the  upper 
curve,  and  is  also  similarly  bent  and 
rotated  in  the  lower,  but  in  a  con- 
trary direction,  a  spiral  or  cork- 
screw condition  will  be  produced  ; 
or  the  column  will  present  an  ap- 
pearance not  unlike  what  might  be 
supposed  to  result  from  taking  it, 
when  soft,  at  both  ends,  and  twist- 
ing it  between  the  two  hands  as  a 
washerwoman  wrings  a  wet  cloth. 

And  here  it  may  be  convenient 
to  notice  a  source  of  deception  con- 
nected with  the  contortion,  to  be 
guarded  against  in  examining  a 
young  person's  spine  for  the  detec- 
tion of  lateral  curvature.  The  ordi- 
nary way  of  proceeding  is  for  the  surgeon 
to  run  his  finger  down  the  ridge  of  spinous 
processes,  and  by  dotting  the  tip  of  each  in 
in  its  turn  with  ink,  obtain  a  line  repre- 
senting the  curves.  To  prove  the  fallacy 
of  the  method  the  adjoining  diagram  is 
introduced.  The  bold,  outer,  curved  line 
is  intended  to  show  the  course  of  the 
bodies  of  the  vertebras  ;  the  faint,  dotted 
one  that  of  the  apices  of  the  spinous  pro- 
cesses. It  will  be  seen  that  the  combined 
effect  of  the  twofold  incurvations  and  con- 
tortions in  the  dorsal  and  lumbar  regions 
is  to  make  the  tips  of  the  spinous  processes, 
above  and  below,  range  themselves  into  a 
line  which  is  nearly  straight.  That  result 
is  owing,  first,  to  the  fact  which  has  been 
stated — that  in  the  contortion  accompany- 
ing each  curve,  the  spinous  processes  point 
toward  the  concave  side ;  and,  secondly, 
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to  the  concave  aspects  of  both  curves, 
upper  and  lower,  being  turned  in  common 
to  the  median  line  of  the  body.  It  fol- 
lows, of  course,  from  the  apices  of  the 

Fig.  959.  . 


n~o 


Diagram  of  spinal  curvature. 

processes  in  each  equally  approaching  the 
median  line,  that  the  joint  curvature 
which  they  describe  will  deviate  but 
slightly  from  a  straight  line.  Hence  it  is 
obvious  that  a  false  idea  will  be  given,  by 
trusting  to  that  mode  of  examination,  of 
the  extent  of  the  curves  as  existing  in  the 
bodies  of  the  vertebrae,  on  which  parts 
the  stability  of  the  column  mainly  de- 
pends. 

Formation  of  the  curvatures. — The  inquiry 
may  now  be  made  how  the  two  princi- 
pal curves  originate,  with  the  order  of 
their  succession,  if  they  follow  each  other. 

Anatomical  reasons  point  to  the  proba- 
bility that  the  lumbar  curve  is  first  form- 
ed. 1.  The  vertebra?  of  that  region, 
being  situated  at  the  bottom  of  the  col- 
umn, have  the  whole  superincumbent 
weight  accumulated  on  them.  2.  This 
part  of  the  spine  is  highly  flexible  :  de- 
cidedly more  so  than  the  dorsal.  3.  Ow- 
ing to  the  unstable  character  of  the  base 
— the  pelvis — on  which  the  lumbar  ver- 
tebra? rest,  they  are  more  prone  than 
others  to  be  deliected  from  the  perpen- 
dicular. 

The  question  may  therefore  be  asked, 


if  there  be  any  particular  position  into 
which  the  lumbar  vertebrae  are  liable  to 
be  habitually  placed,  which  might  expose 
them  to  become  permanently  curved. 
Now,  there  is  a  particular  posture  into 
which  persons  have  an  instinctive  ten- 
dency to  place  themselves  for  the  sake  of 
getting  relief  when  fatigued  in  their  lower 
limbs,  either  from  walking  or  standing  ; 
and  while  indulged  in,  the  spine  is  bent 
laterally  at  the  loins.  The  attitude  is 
known  in  the  drill  of  soldiers  as  the  posi- 
tion of  "standing  at  ease."  And  a  spe- 
cial mechanism  is  introduced  into  the 
human  frame  in  connection  with  it.  The 
part  of  chief  consequence  in  the  appa- 
ratus is  that  strong  membranous  web 
which  covers  the  muscles  on  the  outside 
of  the  thigh  as  a  sheath,  and  is  called 
"  fascia  lata."  This  dense  structure  is  at- 
tached extensively  above  to  the  external  lip 
of  the  crest  of  the  ilium,  and  is  continued 
below  into  a  similar  fascia  on  the  outside 
of  the  leg.  The  way  in  which  the  me- 
chanism acts  is  as  follows:  The  foot  of 
the  person  having  been  fixed  solidly  on 
the  ground,  with  the  knee  extended,  the 
pelvis,  carrying  the  body  with  it,  is  al- 
lowed to  drop  into  an  oblique  position  to 
the  opposite  side.  The  consequence  of 
this  inclination  is,  that  the  side  of  the 
pelvis  which  corresponds  to  the  leg  on 
which  the  person  stands  is  elevated.  But 
a  further  result  ensues ;  the  elevation  of 
the  crest  of  the  ilium,  to  which  the  fascia 
lata  is  attached,  causes  that  membrane 
to  be  put  into  a  state  of  tension.  In 
other  words,  the  expanded  membrane  acts 
the  part  of  a  ligament  in  restraining  the 
pelvis  from  falling  too  far  sideways  ;  it 
therefore,  in  effect,  supports  the  weight  of 
the  bodjr.  It  may  be  added,  that,  owing 
to  the  same  lateral  inclination  of  the  pelvis, 
the  head  and  neck  of  the  femur  are  drawn 
outwardly  from  the  acetabulum  to  the  ex- 
tent of  putting  the  capsular  and  round 
ligaments  on  the  stretch  ;  they  will  there- 
fore assist  in  locking  the  hip  joint,  and  fix- 
ing the  pelvis.  In  that  manner,  the  task 
of  keeping  the  body  upright  is  thrown  off 
the  muscles  and  given  up  to  fibrous  or 
ligamentous  parts ;  and  it  follows  that, 
as  these  structures  are  devoid  of  sen- 
sation, they  can  perform  the  duty  without 
fatigue. ' 

1  Among  the  lower  animals  mechanical  ap- 
pliances for  economizing  muscular  exertion, 
analogous  to  that  in  man,  hut  differing  in 
construction,  are  met  with.  The  bird  which 
roosts,  has  one  kind  of  apparatus ;  that 
which  sleeps  standing  on  one  leg,  has  an- 
other. Although  the  horse  has  four  legs,  he 
is  not  without  a  provision  in  his  hind  quar- 
ters, and  the  mechanism  is  like  that  in  man, 
for  relieving  his  overworked  muscles. — Sys- 
tem of  Anatomy  and  Physiology,  by  Jolm 
and  Charles  Bell,  vol. i.,  p.  385,  7th  ed. 
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But  what  is  of  greatest  interest  in  con- 
nection with  the  attitude,  is  the  curvature 
in  the  spine  required  for  preserving  the 
equilibrium.  The  appearance  of  that  de- 
viation will  be  best  seen  by  observing  a 
young  person  whose  joints  are  flexible, 
lounging  lazily  on  one  leg.  A  large 
sweeping  curve,  equal  to  about  a  semi- 
circle, will  be  found  extending  from  the 
lower  part  of  the  dorsal  region  to  the  sac- 
rum. jSTow,  if  it  be  admitted  that  the 
posture  is  one  of  ease,  which  gives  re- 
lief to  the  muscles  of  the  limbs  when 
fatigued,  and  is,  moreover,  frequently  in- 
dulged in,  it  may  be  granted  that  the 
curve  will  be  prone,  in  a  young,  growing 
person,  especially  of  delicate  frame,  to  be- 

Fis?.  9  GO. 


A,  b,  oblique  line  of  pelvis  when  standing  on  right 
leg.  c,  D,  curvature  of  spine  consequent  on  oblique 
direction  of  the  pelvis,  a,  b,  horizontal  line  of  pelvis, 
as  in  the  posture  of  sitting  ;  C,  d,  position  into  which 
the  spine,  having  become  curved  in  the  loins,  is  liable 
to  fall  when  the  pelvis  is  placed  horizontally.  The 
curve  in  the  loins  being  permanently  established,  the 
exertions  of  the  patient  to  restore  the  equilibrium  tell 
only  on  the  part  of  the  spine  above.  The  dotted  lines, 
c,  di,  dti,  diii,  div,  indicate  different  stages  in  the  form- 
ation of  the  dorsal  curve. 

come  permanent.  The  vertebra,  and  all 
the  structures  connecting  them,  will  be  in 
danger  of  undergoing  changes  in  their 
forms    and    relations,    to    accommodate 


themselves  to  the  position.  Supposing, 
therefore,  that  the  curvature,  has  become 
confirmed,  and  that  it  is  situated  princi- 
pally in  the  loins,  what  effects  may  be 
anticipated ? 

It  is  obvious  that  so  long  as  the  person 
in  whom  the  curvature  exists  can  keep 
the  pelvis  poised  in  its  oblique  position, 
he  will  experience  no  inconvenience,  be- 
cause the  deviation  is  adapted  to  it.  But 
the  circumstances  will  be  greatly  changed 
when  he  adopts  a  posture  in  which  the 
pelvis  is  necessarily  horizontal.  That  is 
the  case  in  sitting  or  in  walking.  It  may 
therefore  be  expected  that  when  a  person 
in  whom  the  spine  has  acquired  a  per- 
manent bend  near  the  base  sits  or  walks, 
not  only  the  column,  but  the  whole  super- 
structure reared  upon  it,  will  fall  exten- 
sively to  one  side. 

It  might,  perhaps,  he  thought  that  this 
lumbar  curve  could  be  rectified  by  the 
patient  exerting  the  muscles  of  the  back 
to  prop  up  the  spine,  or  by  poising  the 
pelvis  in  a  contrary  line  to  the  first.  But 
these  attempts  will  be  unavailing  for  two 
reasons  :  First,  they  will  not  succeed  on 
account  of  the  changes  in  the  relative  di- 
mensions of  the  two  sides  of  the  vertebra?, 
and  of  the  connecting  structures,  contin- 
gent on  their  curved  shape ;  secondly, 
owing  to  the  contortion  of  the  vertebrae 
which  invariably  accompanies  lateral  in- 
curvation, the  several  processes  and  ar- 
ticular surfaces  are  so  much  altered  in 
their  relative  positions  that  they  become 
mutually  interlocked,  and  the  movements 
between  them  are  checked  or  arrested. 
Accordingly,  as  the  lower  curve  cannot 
be  overcome,  and  the  equilibrium  must 
be  restored,  the  only  alternative  is  the 
formation  of  a  new  one  above  it,  and  in 
counteraction  of  it.  The  spinal  muscles 
on  the  convex  side  act  on  the  upper  part 
of  the  spine  ;  and  by  gradually  raising  it 
and  drawing  it  toward  the  median  line, 
they  eventually  bring  its  summit  over  the 
seat  of  the  centre  of  gravity.  The  mus- 
cles attached  to  the  head  and  to  the 
shoulders  contribute  to  adjust  them  also, 
and  direct  them  to  their  correct  places. 
Thus  the  superior  or  dorsal  curve  is 
formed. 

A  part  of  the  problem  remains  to  be 
solved.  It  has  been  pointed  out  at  p. 
885,  as  a  remarkable  feature  of  the  de- 
formity, that,  in  a  large  majority  of  cases, 
so  great  that  the  exceptions  to  the  rule 
are  few,  the  direction  of  the  curves  is 
such,  that  the  one  situated  in  the  loins  is 
concave  on  the  right,  and  the  one  in  the 
dorsal  region  consequently  concave  on  the 
left,  of  the  body.  If  the  explanation  of 
the  mode  of  formation  of  the  lumbar  curve 
given  above — namely,  that  it  is  from  an 
acquired  habit  of  standing  on  one  leg — 
be  correct,  it  may  then  be  inferred,  as 
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accounting  for  the  concavity  being  on  the 
right  side,  that  the  right  lower  extremity 
is  more  frequently  selected  for  standing 
upon  than  the  left,  because  by  resting  on 
it  the  curve  takes  that  direction.  Now, 
it  coincides  with  our  knowledge  of  the 
comparative  strength  of  the  members  of 
the  two  halves  of  the  body,  as  well  as  of 
their  obedience  to  the  will,  to  suppose 
that  the  right  should  habitually  be  pre- 
ferred. Man,  it  may  be  alleged,  is  right- 
footed,  as  he  is  right-handed.  And  we 
are  not  without  an  argument  in  favor  of 
the  supposition  derived  from  military 
drill ;  the  posture  of  the  soldier,  when 
ordered  to  "stand  at  ease,"  is  alike  in 
the  disciplined  armies  of  all  countries  ; 
he  places  the  right  limb  firmly  under  him, 
straightened  and  fit  to  support  the  weight 
of  his  body ;  while  so  doing  he  elevates 
the  right  and  depresses  the  left  side  of  his 
pelvis ;  the  left  leg  is  consequently  re- 
laxed and  bent ;  and  as  the  shifting  of 
the  pelvis  has  the  effect  of  making  the 
base  of  the  spine  oblique,  he  is  obliged  to 
lean  his  body  to  the  right  in  order  to  re- 
cover his  balance ;  thus  a  curve  of  the 
spine,  which  is  concave  on  the  right  side, 
is  formed.1 

Causes  of  the  contortion. — It  may  now 
be  inquired  into,  how  the  twisting  of  the 
spine  on  its  long  axis,  which  is  an  invari- 
able accompaniment  of  the  lateral  incur- 
vation, is  produced.  The  contortion  is 
about  equal  in  degree  both  in  the  lumbar 
and  dorsal  curves.  The  rotation  has  also 
a  definite  relation  to  the  curves  ;  being 
always  directed  in  such  a  manner  that 
the  concave  sides  of  the  vertebrae  are 
wheeled  forward,  and  the  convex,  of 
course,  backward. 

It  has  been  stated  above  (p.  884),  when 
adverting  to  the  surfaces  and  processes 
by  which  the  vertebrae  are  articulated, 
that  the  only  solid  structures,  as  distin- 
guished from  the  muscles  and  ligaments, 
which  intervene  to  check  or  arrest  lateral 
movement  in  them,  are  the  oblique  pro- 
cesses. It  was  also  shown  that,  when 
the  muscular  and  fibrous  structures  were 
inefficient,  and  the  spine  inclined  to  one 
I  side,  the  effects  produced  on  these  pro- 
cesses by  the  pressure  of  the  superin- 
cumbent weight  differed  essentially  on 
the  two  sides  of  the  column  ;  that  from 
the  weight  being  received  wholly  on  the 
concave  side,  the  oblique  processes  of  that 
side  were  shortened  and  flattened  by  ab- 
sorption ;  while,  owing  to  the  processes 
on  the  convex  side  escaping  compression, 
they  preserved  their  normal  shape  and 
size,  and  diverged  from  each  other.  The 
influence  which  this  contrast  in  the  rate 


1  For  additional  illustrations,  see  Treatise 
on  the  Hand,  by  Sir  C.  Bell,  p.  92,  6th  edi- 
tion. 


of  consumption  of  the  substance  of  the 
vertebrae  on  the  two  sides  may  have  in 
causing  contortion  to  be  combined  with 
lateral  incurvation,  will  be  apparent  when 
we  take  into  view  the  relative  position  of 
the  processes  to  the  central  axis  of  the 
spine.  They  are  placed  postero-laterally 
in  the  vertebra?.  Consequently,  at  the 
same  time  that  the  column  falls  sideways, 
a  rotatory  movement,  in  a  partially  hori- 
zontal plane,  will  take  place  upon  the 
oblique  processes  of  the  concave  side  as 
centres  or  pivots ,  and  the  vertebra?  will, 
therefore,  perform  an  imperfect  gyration, 
with  their  sides,  which  have  undergone 
the  chief  destruction,  pointing  forward. 

From  this  description  it  may  be  per- 
ceived that  the  addition  of  the  contortion 
to  the  lateral  incurvation  will  conduce 
very  considerably  to  the  deformity  becom- 
ing rapidly  worse,  when  it  has  once  be- 
gun. It  has  been  seen  that,  in  conformity 
with  the  vertebra?  being  rotated  with 
their  concave  sides  forward,  the  oblique 
processes  of  that  side  are  carried  toward 
the  front.  Now,  the  effect  of  that  move- 
ment will  be  to  transport  them  to  the 
place  of  principal  danger  ;  for,  by  travel- 
ling forward,  they  will  be  brought  into 
the  part  where  the  curve  of  the  spine  is 
most  acute,  and  where  the  pressure  from 
the  superincumbent  weight  is  also  great- 
est ;  and  they  will,  therefore,  be  exposed, 
in  an  especial  manner,  to  undergo  de- 
struction of  their  substance  by  absorption. 
Again,  as  the  curvatures  will  increase  in 
proportion  to  the  wasting  and  shortening 
of  the  processes,  new  sets  will  be  con- 
stantly involved  or  drawn  literally  into 
the  vortex ;  and  the  deformity  will  pro- 
gressively get  worse.1 

Special  appearances  of  different  curves. — 
Trim k.— Decrease  of  height,  and  increase 
of  breadth  in  the  trunk  generally,  with 
disproportionate  length  in  the  lower  ex- 
tremities, are  early  exhibited  appearances 
in  persons  affected  with  lateral  curvature. 
The  arms  also  seem  preternaturall}'  long, 
in  contrast  with  the  shortness  of  stature. 
These  defects  are  obviously  consequent 
on  the  diminution  in  the  height  of  the 
spine  caused  by  the  incurvations. 

Lumbar  curve. — Owing  to  the  thickness 
of  the  mass  of  muscles  in  the  loins,  and 
the  natural  arching  of  the  vertebra?  for- 
ward causing  a  hollow  behind,  the  lumbar 
part  of  the  column  does  not  come  so  dis- 
tinctly into  view  as  the  dorsal ;  hence  it 
is  not  always  easy  to  discover  a  curvature 
in  it,   especially  at  its  incipient  stage. 


•  On  the  nature  and  Treatment  of  Distor- 
tions of  the  Spine  and  Chest.  Engravings 
illustrative  of  the  above  work,  in  folio,  1S24, 
by  John  Shaw.  "  Paper  on  Rickets,"  by  tbe 
writer,  Med.-Chirt  Trans.,  vol.  xvi.,  p.  468, 
1632. 
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The  only  apparent  sign  of  there  being 
one  may  consist  in  the  waist  being  pecu- 
liarly short  and  broad,  which  indicates 
that  the  lumbar  vertebrae  have  yielded  to 
the  pressure  of  the  superincumbent  weight 
and  become  curved.  To  estimate  the 
weakness  of  the  part,  the  patient  may  be 
instructed  first  to  place  herself  in  a 
lounging  posture  ;  the  clumsiness  of  the 
waist  will  then  be  perceptibly  aggravated  ; 
but  by  asking  her  again  to  make  a  strong 
effort  to  elevate  her  body,  a  visible  im- 
provement will  take  place  :  not  only  will 
the  length  of  the  waist  be  increased,  but 
its  natural  slimness  will  be  restored  ;  and 
that  condition  will  last  so  long  as  she 
continues  the  exertion. 

Supposing     the    deformity    more    ad- 
vanced, the  first  thing  perceived  in  the  j 
loins  will  be  a  want  of  symmetry  between  , 
the  two  sides — a  narrowness  and  fulness  i 
on  the  one,   and    an  expanded  sunken  j 
condition   on    the    other ;    the    contrast 
being  more  apparent  if  the  patient  stand  i 
in  a  slouching  position.     In  correspond-  j 
ence  with  what  has  been  stated  above  j 
(p.  885),  that,  in  a  large  majority  of  cases, 
the  curvature  in  the  lumbar  region  is  con-  , 
vex  on  the  left  side,  it  may  be  expected 
that  the  fulness  referred  to  will  be  situ- 
ated on   that   side.     This  consists  in  a 
prominent  ridge,  which  follows  the  con- 
tour of  the  lumbar  curve,  on  its  outer  or 
convex  aspect.     It  is  caused  by  the  com- 
bined incurvation  and  contortion  of  the 
vertebra?  of  the  loins.     The  former  has 
the  effect  of  making  the  lateral  surfaces, 
especially  the  transverse  processes,  on  the 
convex  side,  diverge  ;   the  latter  causes 
the  same    parts    to   project   posteriorly. 
Accordingly  the  muscles  which  lie  upon 
the  vertebra?  on  that  side  will  be  stretched, 
and  also   thrust  back,  so  as  to  form  a 
curved,  rounded  swelling.     If  the  contor- 
tion be  considerable,  the  consequent  dis- 
placement of  the  muscles  may  be  so  great 
that  their  inner  margins,  in  relation  with 
the  vertebral  ridge,  will  overlap  the  points 
of   the  spinous    processes,   and    conceal 
them.     As  in  cases  of  slight  curvature, 
the  fulness  may  not  be  easily  recognized, 
the  best  mode  of  bringing  it  into  view  is 
to  direct  the  patient  to  bend  forward,  as 
in  making  a  bow,  when  the  inequality 
will  be  distinctly  visible. 

In  proportion  as  a  lateral  curve  at  any 

part  of  the  spine  becomes  more  acute,  the 

■  accompanying  contortion   is    increased  ; 

iand  the  bulging  at  the  convex  side,  chiefly 

caused  by  the  latter,  is  augmented  to  a 

corresponding  degree  ;  so  that  the  affected 

part  presents  the  appearance,  in  extreme 

leases,   of  a  defined    angular    projection 

i  rather  than  of  a  curve.     That  condition 

is  more  commonly  witnessed  in  the  dorsal 

lihan  in  the  lumbar  region  ;  yet  cases  have 

ieen  met  with  in  the  loins,  wherein  the 

vol.  ur. — 57 


rotation  of  the  vertebra?  on  their  long  axis 
has  equalled  not  less  than  quarter  of  a 
circle  in  the  circuit ;  and  in  which  the 
vertebrae  at  the  principal  bend,  when 
looked  at  from  the  back,  were  seen  in 
profile  instead  of  posteriorly.  In  a  case 
of  that  kind,  in  the  person  of  a  surgeon, 
the  protuberance  on  the  side,  of  a  globular 
shape,  was  so  large,  and  the  boundaries 
apparently  so  well  defined,  that  the  dis- 
placed vertebra?  were  actually  mistaken 
for  some  morbid  outgrowth. 

Another  effect  produced  upon  the  figure, 
by  the  lumbar  curve  in  connection  with 
the  pelvis,  may  be  noticed.  As  the  ver- 
tebra? spring  from  the  sacrum,  they  in- 
cline, in  the  first  part  of  their  course,  at 
such  an  acute  angle  to  the  left  that  they 
follow  the  line  of  the  brim  of  the  pelvis, 
and  are  in  close  proximity  to  it.  The 
consequence  of  this  near  approach  is  that 
the  boundary  of  the  upper  margin  of  the 
wing  of  the  ilium  is  concealed ;  and  the 
surface  of  that  part  of  the  region  of  the 
hip  being  nearly  on  the  same  level  with 
that  of  the  ridge  of  the  spine,  they  appear 
merged  into  one.  The  result  is,  that  the 
hip  seems  not  only  greatly  enlarged,  but 
elevated  above  its  normal  height. 

Again,  the  intrusion  referred  to  of  the 
inferior  vertebrae  into  the  left  lumbar  and 
iliac  regions,  causes  a  remarkable  change 
in  the  figure  and  relative  position  of  the 
waist.  The  contraction  which  constitutes 
the  waist,  and  is  more  strikingly  marked 
in  the  female,  owing  to  the  comparatively 
larger  size  of  the  pelvis  in  that  sex  than 
in  the  male,  is  situated  directly  above  the 
upper  border  of  the  wing  of  the  ilium. 
But  in  consequence  of  the  encroachment 
of  the  lumbar  vertebra?  into  that  part,  the 
hollow  is  filled  up,  and  a  fulness  or  bulg- 
ing takes  its  place.  Hence  a  substitute 
for  the  waist  must  be  sought  for  at  a 
higher  level.  Now,  the  only  hollow  on 
the  left  resembling  that  which  ought  to 
be  found  at  the  crest  of  the  ilium,  is  a 
constriction  situated  altogether  above  the 
lumbar  region ;  namely,  the  narrowing 
of  the  chest,  just  below  the  scapula, 
caused  by  the  convergence  of  the  ribs  in 
correspondence  with  the  concavity  of  the 
dorsal  curve.  The  representative  of  a 
waist,  therefore,  on  the  left  side,  has  its 
place  in  about  the  centre  of  the  thorax, 
instead  of  between  it  and  the  pelvis. 

The  appearance  of  the  lumbar  region 
on  the  concave  or  right  side  of  the  curve, 
presents  a  general  contrast  to  that  on  the 
convex.  Owing  to  the  spine  receding 
from  its  base  to  the  left,  in  forming  the 
curve,  the  right  side  has  greater  breadth 
across  than  the  opposite. ;  and  owing  to 
the  column  being  rotated  on  its  long  axis 
with  the  right  sides  of  the  vertebra?  for- 
ward, a  flatness,  or  hollow,  or  even  a 
flexure  in  the  surface,  is  produced.     But 
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a  notable  difference  between  this  side  and 
the  convex  will  be  perceived,  especially 
in  the  form  and  situation  of  the  waist. 
Owing  to  the  inclination  of  the  spine  to 
the  left,  the  right  side  of  the  pelvis  be- 
comes particularly  distinct,  and  juts  out 
like  a  promontory.  Consequently  this 
lower  boundary  of  the  waist  comes  con- 
spicuously into  view,  and  the  flexure 
above  is  abnormally  deep.  The  contrac- 
tion, however,  on  the  left,  which  alone 
corresponds  to  a  waist,  is  merely  a  hol- 
low in  the  side,  from  depression  in  the 
ribs,  and  is  situated  far  above  the  level  of 
the  proper  place  of  the  waist :  so  that  a 
line  drawn  between  them  would  be  highly 
oblique,  instead  of  horizontal. 

Fie.  961. 


Chest. — From  the  upper  or  dorsal  curve 
being  situated  in  the  part  of  the  spine  to 
which  the  ribs  are  attached,  the  walls  of 
the  chest  are  included  in  the  deformity. 
Again,  as  the  scapulae  rest  on  the  chest, 
the  position  of  the  shoulders  is  also  in- 
volved. Further,  owing  to  there  being  a 
natural  stoop  forward  at  the  dorsal  re- 
gion, the  features  of  the  distortion  are 
rendered  to  a  certain  degree  more  distinct 
than  below.  And  it  may  not  be  omitted 
to  mention  that  the  difference  in  the  am- 
plitude of  the  dress  worn  by  ladies  above 
and  below  the  waist,  has  some  share  in 
making  the  upper  attract  greater  notice 
than  the  lower  curve. 

On  examining  the  dorsal  region  of  a 

Fig.  962. 


Supposed  transverse  section  of  the  thorax  about 
its  middle  :  to  show  the  displacement  of  the  ribs  con- 
sequent on  the  contortion  of  the  dorsal  vertebrae. 

patient  in  whom  the  deformity  is  incipi- 
ent, the  first  thing  to  be  remarked  will  be, 
as  in  the  loins,  a  want  of  symmetry  on 
the  two  sides.  Supposing  the  case  to  be 
one  of  an  average  kind,  there  will  be  in- 
creased fulness  and  elevation  on  the  right, 
and  contraction  with  depression  on  the 
left.  The  line  of  the  lateral  curve  will  be 
traced  by  following  the  course  of  the  spi- 
nous ridge.  But  in  order  to  estimate  the 
accompanying  contortion,  the  elevations 
on  each  side  of  the  ridge,  corresponding 
to  the  transverse  processes,  must  be  looked 
to  ;  when  that  upon  the  convexity  will  be 
found  abnormally  protuberant,  and  that 
upon  the  concavity  proportionately  de- 
pressed. 

Attending  next  to  the  ribs  :  the  changes 
in  their  position  are  twofold,  depending 
on  distinct  causes.  Taking  the  convex 
side  first,  the  ribs  radiate  from  the  spine, 
like  the  rays  of  a  fan,  so  that  the  distal 
ends  are  separated  and  the  intercostal 
spaces  enlarged  ;  but  in  addition  to  this, 
they  project  backwards.     Looking  next 


Diagram  representing  a  supposed   transverse  sec- 
tion of  the  abdomen,  at  the  lumbar  region. 


to  the  concave  side,  the  ribs  converge, 
like  the  spokes  of  a  wheel  concentrating 
to  the  axle,  and  their  distal  ends  approxi- 
mate ;  but  in  addition,  they  advance  for- 
ward.    Hence   it  will  be  perceived  how 
the  right  half  of  the  chest,  as  looked  on 
posteriorly,  should  be   both    abnormally 
expanded  and  protuberant,    and  the  left 
both  contracted  and  depressed.     Again, 
it  will  be  found,  as  might  be  anticipated, 
on  turning  the  eye  to  the  front,  that  the 
anterior  ends  of  the  ribs  and  costal  carti- 
lages are   flattened  or  depressed  on  the 
convex  or  right  side,  and  prominent  or 
the  left      These  changes  in  the  directior 
of  the  ribs  depend,  it  is  obvious,  on  tl 
analogous  ones   in   the   spine  :   the  ril 
being  like  the  indicators  on  a  dial  plate 
magnifying  the  movements  at  the  centrf 
The  radiation  on  the  convex  side  result 
from  the  divergence  of  the  articulatii 
surfaces  appropriated  to  the  ribs  on  ths 
aspect  of  the  spine,   connected  with  tr 
lateral   incurvation  ;    and  the  projectic 
posteriorly   results   from   the  rotation 
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the  vertebrae  on  their  long  axis,  connected 
with  the  contortion.  A  similar  expla- 
nation, but  with  the  order  of  the  changes 
reversed,  applies  to  the  concave  side.1 

Shoulders. — From  the  scapulae  being 
placed  loosely  on  the  summit  of  the  chest, 
and  retained  in  their  places  only  by  the 
muscles,  and  by  their  articulations  with 
the  clavicles,  they  are  free  to  rise,  sink, 
protrude  or  recede  in  conformity  with 
the  variations  in  the  forms  of  the  chest. 
As  the  upper  ribs,  of  the  convex  side, 
which  support  the  right  scapula,  are  both 
elevated  and  directed  posteriorly,  the 
shoulder  is  not  only  raised  above  its  ordi- 
nary level,  but  projected  backwards  : 
hence  it  is  high  and  bulging,  as  if  enlarged, 
and  tits  closely  against  the  side.  The  ribs 
on  the  concave  or  left  side  are  pointed 
downwards  and  forwards,  so  as  to  cause  a 
general  collapse  of  the  upper  region  of 
the  chest :  the  scapula  is  thus  deprived  of 
support,  and  is  held  in  its  place  princi- 
pally by  its  attachment  to  the  acromial 
end  of  the  clavicle  :  the  shoulder,  there- 
fore, falls  down  by  its  own  weight  and 
that  of  the  arm  below  its  proper  level  ;  it 
also  stands  oft'  apart  from  the  body,  with  a 
flattened  and  pendulous  appearance.  It 
will  presently  be  seen  that,  in  certain  ex- 
treme cases  of  the  deformity,  in  which 
the  ribs  on  the  convex  side  are  wound 
about  the  vertebrae  as  a  consequence  of 
the  contortion,  that  side  is  diminished 
transversely  and  loses  its  rotundity  :  the 
right  scapula  will  then  descend  from  its 
elevated  position  to  the  level  of  its  fellow 
on  the  left.  Occasionally  the  chest,  to- 
gether with  the  shoulders,  is  turned,  as 
upon  a  pivot,  by  the  wheeling  round  of 
the  spine,  to  such  a  degree  that  its  left 
side  will  face  to  the  front  and  its  right  to 
the  rear.  The  clavicles  will  revolve  equal- 
ly ;  and  the  displacement  of  one  of  these 
at  its  sternal  articulation  from  this  cause 
has  been  known  to  be  so  great  that  it 
has  pressed  on  -the  trachea,'  so  as  to 
threaten  suffocation,  and  necessitate  par- 
tial excision. 

Now,  on  comparing  the  line  which  re- 
presents the  level  of  l;he  shoulders,  with 
that  representing  the  waist,  it  will  be  per- 
ceived that  each  inclines  in  an  opposite 
direction  to  the  other ;  that  the  former 
dips  from  the  right  side  to  the  left,  and 
the  latter  from  the  left  to  the  risht. 
Again,  the  high  and  protuberant  right 
shoulder  is  counterpoised  by  the  apparent- 
ly-enlarged haunch  on  the  left ;  and  the 
sloping,  pendulous  left  shoulder,  standing 
off  apart  from  the  chest,  has  a  counter- 

1  The  appearances  described  above  will  be 
made  more  distinct  by  the  patient's  stooping, 
so  as  to  protrude  the  spine  and  adjoining  ribs  ; 
as  Well  as  by  crossing  the  arms  in  front, 
a-kimbo,  to  draw  the  scapulae  forward. 


part  on  the  right  in  the  projecting  ala  ilii, 
jutting  out  above  the  hip. 

Gibbosity.  —  When  lateral  curvature, 
from  neglect,  becomes  worse,  the  increase  is 
almost  always  more  rapid  and  extensive  in 
the  dorsal  than  in  the  lumbar  region.  Yet, 
when  the  different  structures  of  the  two 
parts  are  observed,  it  might  not  be  sup- 
posed that  such  would  be  the  case.  In 
conformity  with  its  office  of  giving  sup- 
port to  the  ribs  in  respiration,  the  dorsal 
portion  has  comparatively  little  freedom 
of  motion ;  and  its  mobility  is  further 
limited  by  the  ribs  being  applied  along  it 
on  each  side,  like  splints.  But  the  rigid- 
ity of  its  structure  does  not  render  the 
part  less  liable  to  suffer  from  the  causes 
which  give  rise  to  the  deformity.  When 
the  process  of  absorption  is  excited  by 
pressure,  the  destruction  of  substance 
which  it  produces  is  greater  on  its  being 
met  by  a  dead,  inert  force,  than  by  one 
which  is  elastic  and  yielding  ;  and  it  ap- 
pears to  be  owing  principally  to  the  want 
of  resilience  in  the  structures  composing 
the  dorsal  region,  in  contrast  with  the 
lumbar,  that  the  curvature  advances 
more  rapidly  and  to  a  worse  condition  in 
it,  than  in  the  latter.' 

The  divergence  and  protuberance  of 
the  ribs  on  the  right  side,  causing  the 
corresponding  scapula  to  be  elevated  and 
to  project  backwards,  are  the  first  stages 
in  the  formation  of  the  abrupt  prominence 
which  becomes  a  "hump:"  and  as  the 
spine  bends,  and  becomes  contorted  to  a 
greater  degree,  the  gibbosity  is  naturally 
augmented.  But  soon  an  increase  in  the 
acuteness  of  the  "angles"  of  the  ribs, 
with  a  flattening  of  their  centres  or  bodies, 
appears.  That  change  is  obviously  caused 
by  the  progress  of  the  rotation  of  the  ver- 
tebrae on  their  long  axis.  As  the  spine 
revolves,  the  ribs  are  drawn  to  it,  just  as 
a  rope  in  machinery  is  coiled  about  a  bar- 
rel in  circular  motion.  Accordingly,  in 
proportion  as  the  vertebrae  rotate,  the 
proximal  ends  of  the  ribs  travel  back- 
ward, and,  by  so  doing,  increase  the  acute- 
ness of  the  angles.  Again,  as -a  resist- 
ance is  made  to  the  posterior  movement 
by  the  attachment  of  the  distal  ends  of 
the  ribs  to  the  sternum,  a  stretching  force 
is  applied,  which  has  the  effect  of  straight- 
ening their  arches  and  flattening  their 
contour.  As  the  contortion  advances,  the 
line  of  angles  is  carried  further  backward, 

1  This  is  exemplified  by  the  mode  of  enlarge- 
ment of  an  aortic  aneurism.  When  the  tu- 
mor has  arrived  at  the  walls  of  the  chest,  it 
perforates  them  by  absorption.  But  the 
parts  which  yield  most  rapidly  are  not  the 
intervertebral  cartilages,  the  costal  cartilages, 
or  the  skin,  which  are  elastic,  but  the  ver- 
tebrae, ribs,  and  sternum,  which  are  rela- 
tively rigid. 
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till  it  forms  a  prominent  ridge,  concentric 
with  the  spinous,  and  more  prominent. 
The  muscles  which  lie  in  the  vertebral 
groove  are  so  much  displaced  by  the  twist- 
ing of  the  column,  that  their  inner  margins 
overlap  the  tips  of  the  spinous  processes, 
and  conceal  them.  When  the  deformity 
has  proceeded  thus  far,  the  next  stage  in  its 
progress  is,  that  the  proximal  ends  of  the 
ribs,  from  their  articulating  heads  to  the 
angles  inclusive,  are  transported  bodily 
round,  in  their  bent  condition,  by  the  cir- 
cumvolution of  the  column,  so  as  to  be  in 
actual  contact  with  the  sides  of  the  ver- 
tebra, and  to  be  coiled  upon  them.  The 
twisting  of  the  spine  on  its  long  axis  is, 
of  course,  very  great  in  these  extreme 
cases — being  equal,  it  may  be  estimated, 
in  certain  of  the  vertebrse,  to  nearly  a 
quarter  of  a  circle  ;  and  at  the  same  time 
that  the  contortion  proceeds,  the  spine 
becomes  more  acutely  bent.  From  these 
combined  causes,  a  prominent  enlarge- 
ment, standing  out  abruptly  from"£he  cen- 
tre of  the  back,  with  expanded  ribs  over- 
lying the  spine  for  its  summit,  is  formed, 
constituting  the  hump. 

Simultaneously  with  these  changes  on 
the  convex  side,  equally  great  ones- are 
being  wrought  on  the,  concave.  In  pro- 
portion as  the  spine  revolves,  the  sides  of 
the  vertebrse  and  the  ribs  connected  with 
them  are  carried  forward  ;  and  as  the 
column  bends  increasingly,  the  articular 
ends  of  the  ribs  are  caught  and  enclosed 
in  the  deep  parts  of  the  angle  formed  by 
the  upper  portion  of  the  spine  with  the 
lower.  Consequently,  the  sides  of  the 
vertebrse,  more  particularly  the  oblique 
processes,  and  the  posterior  halves  of  the 
ribs,  undergo  heavy  pressure  from  the 
superincumbent  weight.  Hence  they  be- 
come extensively  wasted  by  absorption. 
Large  portions  of  the  postero-lateral  parts 
of  the  vertebra?  disappear  ;  the  interver- 
tebral substances  are  greatly  thinned,  and 
the  bodies  present  a  skewed  appearance. 
As  to  the  ribs,  they  are  not  only  huddled 
closely  together,  but  are  attenuated  so  as 
to  be  scarcely  thicker  than  goose-quills.' 

It  is  manifest  that  important  encroach- 
ments must  have  been  made  on  the  space 
within  the  chest,  intended  for  the  heart 
and  lungs,  by  the  changes  in  its  parietes 
just  described..  All  that  part,  for  exam- 
ple, contained  between  the  portion  of  the 
walls  which  had  become  folded  about  the 
spine,  and  the  spine  itself,  on  the  convex 
side,  would  be  lost  to  the  pleural  cavity. 

1  The  ribs  coiled  round  the  spine  on  the 
right  or  gibbous  side,  are  broader  and  more 
expanded,  besides  being  generally  larger, 
than  natural.  That  increase  may  be  attri- 
buted to  their  having  been  subjected,  while 
being  wound  about  the  vertebrse,  to  a  dilat- 
ing force,  in  contrast  with  a  compressing  one. 


Again,  from  the  contraction  of  the  chest 
on  the  concave  side,  the  room  for  the 
lungs  would  be  greatly  diminished.  It 
may  likewise  be  conceived  that  much 
embarrassment  in  the  actions  of  respira- 
tion would  result  from  the  remarkable 
disfigurement  of  the  ribs,  particularly  at 
their  articulations.  Nevertheless  it  is 
known  that  the  various  organs  possess  an 
extraordinary  power  of  accommodating 
themselves,  without  impairment  of  their 
functions,  to  changes  in  their  forms.  Al- 
though, in  extreme  cases  of  distortion, 
the  compages  of  the  thoracic  and  abdom- 
inal cavities  present  both  singular  irregu- 
larities, and  all  the  viscera  contained  in 
them  undergo  a  new  moulding  of  their 
figures  to  adapt  them  to  the  changes,  yet 
each  organ  performs  its  function  soundly. 
Thus  the  spinal  cord  submits  to  be  al- 
tered both  as  to  dimensions  and  shape,  in 
accommodation  to  the  tortuous  form  and 
abrupt  angular  bendings  of  the  vertebral 
canal,  without  loss  of  function.  On  the 
concave  sides  of  the  curves,  the  interver- 
tebral foramina  become  contracted  and 
partially  closed :  it  might  be  supposed 
that  the  spinal  nerves  would  be  pinched 
and  injured  in  their  passage  through  them; 
but  experience  does  not  show  that  any 
bad  consequences  follow.1 

3Iobility  at  junction  of  curves. — From 
the  displacement  upon  each  other  of  the 
several  vertebrse,  together  with  the 
changes  in  their  figures,  and  derangement 

1  The  following  is  a  remarkable  example  of 
the  influence  of  a  slightly  disturbing  cause  in 
changing  the  shape  even  of  solid  structures 
during  growth.  A  woman  twenty-one  years 
of  age  had  been  burnt  in  the  neck  when  five 
years  old.  A  broad  cicatrix  had  the  effect  of 
drawing  the  head  toward  the  sternum.  But 
the  interesting  circumstance  in  the  case  was, 
that  the  lower  jaw  had  become  deformed  in  a 
peculiar  manner,  under  the  influence  of  the 
contraction  of  the  cicatrix.  The  posterior 
portion  of  the  jaw,  subject  to  the  masseter, 
temporal,  and  other  muscles,  preserved  its 
natural  form  and  position  ;  so  that  the  upper 
and  lower  molar  teeth  met  when  the  jaws 
were  closed.  But  the  anterior  or  mental 
portion  had  been  drawn  down,  in  a  curve,  to 
such  a  degree,  that  the  incisor  teeth  con- 
tained in  it  were  separated  by  the  distance  of 
an  inch  from  those  of  the  upper  jaw.  The 
front  teeth  in  the  lower  jaw  were  also  placed: 
horizontally  instead  of  vertically.  It  was 
observed  that  the  adhesions  of  the  cicatrix  to 
the  subjacent  parts  were  loose.  (Case  re- 
lated by  the  writer,  Trans.  Path.  Soc,  lS49-[ 
50,  p.  241.) 

In  Torticollis,  commencing  in  childhood,  it, 
may  be  remarked  that  at  adult  age,  the  side' 
of  the  head  which  is  twisted  obliquely  down- 
wards, between  the  shoulder  and  sterno-cla- 
vicular  joint,  is  less  fully  developed  than  the 
other  turned  upward. 
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of  their  articulations,  consequent  on  tne 
incurvations  and  contortions,  it  may  be 
anticipated  that  there  will  be  great  im- 
pairment of  the  motion  of  the  spine  at 
each  oi'  the  curvatures.  And  observation 
proves  that  such  is  the  case.  If  a  patient 
be  placed  in  the  prone  position,  and  ex- 
tension and  counter-extension  be  em- 
ployed to  straighten  the  curved  portions, 
some  increase  in  the  length  of  the  col- 
umn, with  a  narrowing  of  the  waist  and 
improvement  in  its  appearance,  will  be 
produced ;  but  there  will  be  no  visible 
change  either  in  the  dorsal  or  lumbar 
curve,  to  show  that  it  has  yielded  to  the 
stretching.  Again,  if  the  patient  be  re- 
quested to  lean  sideways,  in  a  contrary 
direction  to  either  of  the  curves,  as  if  to 
give  the  spine  an  opposite  bend,  little  or 
no  change  will  be  effected  by  the  move- 
ment. Lastly,  suppose  the  patient  make 
a  powerful  effort  to  elevate  her  body  to 
the  utmost,  she  will  probably  succeed  in 
increasing  her  height,  and  there  will  be  a 
distinct  diminution  in  the  thickness  of  her 
waist,  but  the  curvatures  will  not  be 
straighter  than  before  ;  and,  it  will  fur- 
ther be  noticed  that,  as  soon  as  she  ceases 
to  make  the  exertion,  the  body  will  fall, 
and  the  waist  return  to  its  former  condi- 
tion. ,  It  will,  therefore,  be  concluded 
that  the  incurvated  portions  possess  but 
little  mobility,  while  the  intermediate 
part,  where  the  lumbar  curve  ends  and 
the  dorsal  begins— being  the  dorso-lumbar 
region — possesses  a  greater  degree  of  flex- 
ibility than  belongs  to  it  normally.  And 
the  reason  of  the  excess  of  motion  in  the 
latter  part  may  be  easily  understood.  The 
vertebrae  in  that  intermediate  situation, 
from  not  having  undergone  the  same 
changes  in  their  relative  positions  which 
have  occurred  in  the  curved  parts,  have 
retained  their  mobility.  Accordingly,  as 
the  portions  both  above  and  below  have 
become  comparatively  rigid,  it  will  follow 
that,  in  every  extensive  and  •  powerful 
movement  of  the  trunk,  an  undue  impe- 
tus will  fall  on  the  part  which  has  the 
greatest  flexibility.  Consequently,  the 
structures  of  the  joints  of  the  intervening 
region  will  be  overstrained,  and  it  will  re- 
quire increased  freedom  of  motion.  When 
the  writer  was  engaged  in  preparing  by 
dissection  the  specimen  from  which  the 
drawing  for  fig.  958,  p.  885,  was  chiefly 
composed,  he  was  led  to  observe  how 
great  a  contrast  existed  between  the  stiff- 
ness in  the  lumbar  and  dorsal  curves,  and 
the  looseness  and  mobility  in  the  dorso- 
lumbar  region. 

Diagnosis. 

Angular  deformity. — The  only  deformity 
Within  the  bounds  of  the  spine  and  chest, 
with  which  lateral  curvature  is  liable  to 


be  confounded,  is  angular  projection  of 
the  vertebrae  consequent  oh  caries.  If 
the  disease  which  causes  the  formation  of 
the  angle  be  seated  in  the  dorsal  region 
the  ribs  attached  to  the  column  on  each 
side  are  a  bar  to  the  spine  bending  side- 
ways ;  but  when  the  disease  is  lower,  es- 
pecially in  the  dorso-lumbar  region,  there 
may  be  a  slight  deviation  to  either  side, 
and  the  angular  may  then  present  some 
of  the  appearances  characteristic  of 
lateral  curvature.  The  principal  distin- 
guishing feature  between  them,  so  far  as 
the  deformity  is  concerned,  is  that  con- 
tortion of  the  spine  is  an  invariable  accom- 
paniment of  lateral  curvature,  and  is 
never  present  in  angular ;  and  as  the  signs 
of  that  twisting  movement  in  the  former 
are  always  recognized  with  ease,  there 
ought  to  be  no  difficulty  in  perceiving  the 
distinction.  See  article  on  Diseases  of 
the  Spine,  p.  305. 

Bickets. — The  etymology  of  this  term 
would  lead  to  the  supposition  that  it  was 
applicable  to  diseases  or  deformities  of  the 
spine  {'paw),  of  all  the  various  kinds.  But 
by  common  usage  it  is  now  exclusively  em- 
ployed to  denote  a  particular  disease  of 
the  osseous  system,  in  which  not  only  the 
spine,  but  the  bones  of  the  skeleton 
generally,  are  affected.  However,  the 
meaning  of  the  name  would  appear  to 
have  had  some  influence  in  causing  the 
opinion  to  be  long  entertained  that  the 
formation  of  the  curves  in  lateral  curva- 
ture was  dependent  on  a  morbid  change 
in  the  bones,  allied  in  its  nature  more  or 
less  intimately  to  that  in  rickets.  But  as 
females  are  peculiarly  prone  to  be  affected 
with  lateral  curvature,  and  as  a  deformed 
and  contracted  condition  of  the  pelvis, 
especially  dangerous  in  child-birth,  is  a 
common  consequence  of  the  softening  of 
the  bones  characteristic  of  rickets,  it  is 
important  to  determine  whether  there  be 
any  foundation  for  the  opinion.  And 
numerous  reasons  are  opposed  to  it. 

1.  Rickets  is  essentially  a  disease  to 
which  children  of  early  age  are  subject ; 
but  the  period  of  life  at  which  lateral 
curvature  begins,  is  from  ten  to  fourteen. 

2.  Males  and  females  are  affected  in  equal 
numbers  by  rickets  ;  females  are  most  fre- 
quently the  subjects  of  lateral  curvature. 

3.  Bickets  is  most  prevalent  in  the  poor  ; 
lateral  curvature  in  the  rich.  4.  Rickets 
is  a  positive  disease  ;  in  lateral  curvature 
the  health  is  undisturbed.  5.  In  rickets, 
the  bones  of  all  the  body  are  either  incur- 
vated, or  they  show  some  other  indication 
of  a  generally  prevailing  disorder — the 
spine  and  ribs  are  included,  but  so  are 
the  bones  of  the  lower  extremities— and 
the  latter  are  commonly  more  distorted 
than  the  spine ;  in  lateral  curvature,  on 
the  contrary,  the  spine  is  incurvated  and 


894 


SUKG1CAL    DISEASES    OE    CHILDHOOD. 


the  ribs  distorted  ;  but  the  ribs  are  dis- 
torted only  as  a  consequence  of  the  spine 
being  curved  ;  whence  the  spine  is  really 
the  only  part  primarily  curved,  all  the 
rest  of  the  skeleton  being  normal. 

There  remains  another  diagnostic  sign. 
It  relates  to  certain  distinctions  in  the 
configuration  of  the  adult  frame.  But  to 
be  understood,  some  preliminary  explana- 
tion is  required. 

Rickets,  it  has  just  been  stated,  is  a  dis- 
ease of  early  childhood,  affecting  both 
sexes  equally.  The  usual  period  of  its 
attack  is  between  three  and  five  years  of 
age.  It  varies  in  its  severity,  as  well  as 
duration,  in  different  cases  ;  but  its  most 
general  characters  are — visceral  derange- 
ment, with  impaired  nutrition,  degenera- 
tion of  the  structure  of  the  bones,  chiefly 
marked  by  deficiency  in  the  quantity  of 
hardening  material,  and  distortion  of  all 
the  skeleton  consequent  on  the  morbid 
condition  of  the  osseous  system. 

When  the  disease  has  run  its  spurse, 
within  a  period  perhaps  of  one  or  two 


years,  the  patient  will  be  restored  to  per- 
fect health ;  but  the  deformity  will  re- 
main ;  and  he  will  bear  the  marks  all  his 
life,  in  the  incurvation  of  the  principal 
columnar  bones,  of  his  early  illnesb.  After, 
however,  his  growth  has  been  completed 
and  he  has  arrived  at  adolescence,  an  ad- 
ditional and  different  kind  of  change  in 
his  figure  will  be  perceived.  It  will  be 
observed  that,  independently  of  the  cur- 
vatures, there  is  a  deviation,  in  his  con- 
figuration generally,  from  the  standard 
relative  proportions  of  the  adult.  It  will 
be  seen,  in  short,  that  he  has  failed  to 
outgrow  the  child's  form,  and  to  change  it 
for  that  of  manhood. 

To  understand  this  subject,  it  is  re- 
quired, first,  to  keep  in"  view  the  distinc- 
tion which  exists  in  the  general  confor- 
mation of  the  infant's  frame,  as  contrasted 
with  that  of  the  grown-up  person  ;  and 
secondly,  to  consider  what  effects  will  be 
produced  upon  the  figure,  on  the  assump- 
tion that  the  growth  is  retarded  or  arrested 
during  the  active  stage  of  rickeio. 


Fig.  963. 
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No.  1,  relative  proportions  of  upper  and  lower  divisions  of  child  near  birth.  The  upper  dotted  line,  in  all, 
gives  the  length  from  vertex  of  head  to  crest  of  ilium  ;  the  lower  bold  line,  from  crest  of  ilium  to  ground  ;  and 
the  transverse  line,  the  breadth  of  the  pelvis.  Wo.  2,  at  eight  years  of  age.  No.  3,  seventeen  years:  No.  4, 
adult.  No.  5,  adult,  stunted  by  rickets.  No.  6,  person  of  lofty  stature.  The  measurements  were  taken 
according  to  a  scale  of  one-twelfth  of  an  inch  to  one  inch. 

In  the  sequel  it  will  be  seen  that  the  tinguish  the  upper  division — consisting  of 

inquiry  embraces  the  form  of  the  head,  as  the  head,  the  trunk  (down  to  the  pelvis), 

well  as  the  proportions  of  the  whole  body,  and   the    upper    extremities  —  from    the 

When  considering  the  latter,  which  may  lower — consisting  of  the  pelvis   and   in- 

be  taken  first,  it  will  be  convenient  to  dis-  ferior  extremities. 
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On  comparing  the  form  of  the  infant's 
frame  with  that  of  the  adult,  it  will  be 
perceived  that  the  conformation  of  the 
former  has  relation  to  the  act  of  parturi- 
tion ;  while  that  of  the  latter  has  relation 
to  man's  erect  position  and  his  locomotion 
on  the  lower  extremities.  The  adapta- 
tion of  the  figure  of  the  foetus  to  the  pro- 
cess of  delivery  is  exhibited  at  an  early 
period  of  gestation.  It  is  owing  to  the 
head  of  the  young  embryo  being  prepon- 
deratingly  large  compared  with  the  nether 
extremity,  and  to  the  short  and  thick 
umbilical  cord  being  attached  to  the 
smaller  end,  that  the  head  falls  into  its 
place,  from  the  beginning,  over  the  orifice 
of  the  uterus,  as  it  has  to  be  expelled 
eventually  the  first.  Again,  while  the 
bones  generally,  daring  foetal  life,  enlarge 
at  about  an  equal  rate,  the  pelvis  is  kept 
in  check,  and  is  exceptionally  small  at  the 
period  of  birth — a  provision  obviously 
designed  to  prevent  the  circulation  in  the 
umbilical  cord  from  being  stopped  by 
pressure  ;  which  would  occur  if  the  pelvis 
were  large,  and  blocked  up  the  pelvic 
canal  of  the  mothe'r  after  the  head  had 
been  delivered.  But  the  newly-born  baby, 
with  its  bulky  upper,  and  diminutive 
lower  quarters,  is  incapable  of  keeping  its 
feet  either  to  walk  or  stand  ;  and  it  must 
creep  on  all  fours.  Accordingly,  the  pro- 
portions of  the  frame  are  reversed  in  the 
adult.  The  upper  division — head,  arms, 
chest,  and  abdomen — are  small,  light  and 
easily  carried  ;  while  the  lower  division — 
the  pelvis  and  lower  extremities  —  are  • 
massive,  strong,  and  calculated  for  sup- 
porting and  transporting  the  superstruc- 
ture. 

If  it  now  be  supposed  that,  while  the 
childish  frame  is  passing  through  this 
revolution  in  its  proportions,  in  accom- 
modation to  new  conditions,  an  attack  of 
rickets  should  intervene,  causing  a  tem- 
porary interruption  of  the  growth,  it  is 
obvious  that  the  .stoppage  will  have  the 
effect — as  will  be  seen  at  adolescence — 
not  only  of  stunting  the  individual  in  size, 
but  of  marring  the  proportions  of  his 
figure,  by  interfering  with  the  fulfilment 
of  the  changes  which  ought  to  be  wrought 
in  the  relative  dimensions  of  the  members 
of  his  body.  He  will  present,  when  ar- 
rived at  manhood,  some  of  the  appear- 
ances characteristic  of  childhood.  Ac- 
cordingly, the  person  of  an  adult  rickety 
individual  is  observed  to  be  diminutive 
throughout ;  his  stature  is  short,  even 
allowing  for  the  loss  of  height  from  the 
incurvation  of  his  bones ;  his  head  is 
large ;  the  trunk  also  is  large  ;  but  the 
hips  are  narrow,  and  the  legs  short. 

And  the  converse  of  what  has  been 
stated  is  true.  If  the  growth  of  the  frame 
has  been  over-active,  so  that  the  natural 
changes  have  been  carried  to  excess,  as 


witnessed  in  uncommonly  tall  individu- 
als, the  proportions  of  the  adult  will  be 
brought  out  to  an  exaggerated  degree. 
The  upper  division— head,  chest,  abdo- 
men, spine  —  will  be  relatively  small, 
short,  and  light ;  while  the  lower — pelvis 
and  lower  limbs  —  will  be  inordinately 
broad,  massive,  and  long. 

In  the  head,  as  intimated  above,  anal- 
ogous changes  in  the  relative  dimensions 
of  the  cranial  and  facial  divisions,  occur- 
ring between  birth  and  adolescence,  may 
be  observed,  and  they  are  subject  to  be 
modified  by  differences  in  the  rate  of 
growth  in  the  same  mariner  as  in  the  whole 
frame.  The  peculiarity  which  principally 
characterizes  the  form  of  the  child's  head 
— apart  from  the  fat  chubbiness  of  the 
cheeks — is  the  small,  contracted  size  of 
the  face  contrasted  with  the  capaciousness 
of  the  cranium.  ISTow,  the  subsequent 
increase  of  each  of  these  two  divisions  is 
regulated  by  a  distinct  and  appropriate 
influence.  That  which  determines  the 
growth  of  the  cranium  is  the  develop- 
ment of  the  brain  ;  this  important  organ 
is  distinguished  for  the  early  period  of 
life  at  which  it  arrives  at  perfection  ;  it 
has  nearly  attained  its  full  size  about 
seven  years  of  age,  and  its  increase  sub- 
sequently is  so  slow  and  slight  that  its 
development  may  be  said  virtually  to 
cease  about  fourteen.  As  the  cranium 
therefore  grows  pari  passu  with  its  con- 
tents, it  comes  to  maturity  at  the  same 
speedy  rate.  The  case,  however,  is  differ- 
ent with  the  facial  division.  The  influ- 
ence which  guides  its  growth  is  the  de- 
velopment of  the  organs  of  mastication  in 
particular.  The  toothless  gums  of  the 
infant  are  adapted  to  the  mode  of  its 
being  fed  by  suckling.  But  in  proportion 
as  the  two  sets  of  teeth  emejge  in  suc- 
cession, the  jaws,  which  had  been  re- 
markably small  at  first,  commence  to 
enlarge,  and  they  go  on  progressively 
increasing  till  they  become  relatively  of 
great  magnitude.  And  it  is  not  the 
maxillse  alone  which  grow  in  conformity 
with  the  teeth  ;  the  adjoining  processes 
and  surfaces  from  which  the^  powerful 
muscles  that  move  the  lower  jaw  take 
their  origin,  consentaneously  enlarge. 
Again,  this  active  course  of  development 
in-  the  facial  division  is  continued  for 
many  years  after  that  in  the  cranial  has 
come  to  a  standstill ;  it  does  not  stop  till 
adolescence ;  steadily  and  perseveringly, 
therefore  the  former  has  been  making 
advances,  in  point  of  dimensions,  upon 
the  latter.  It  is  accordingly  found  that 
the  facial  division,  in  the  adult,  has  a 
much  larger  relative  size  than  in  the 
child.  But  if  it  be  supposed  that,  while 
that  change  is  being  effected,  a  stoppage 
of  the  growth  for  a  considerable  period, 
as  by  rickets,  should  intervene,  it  is  ob- 
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vious  that  the  part  which  ought  to  make 
the  greatest  progress  will  appear  to  suffer 
most.  Heuce  the  facial  division  is  always 
observed,  iu  the  individual  affected  with 
rickets,  to  be  relatively  smaller  than  the 


average  natural  size,  the  jaws,  both  upper 
and  lower,  are  peculiarly  diminutive, 
and  the  prominences  of  the  face  corres- 
ponding to  the  frontal  sinuses  and  cells  of 
Highmore  are  imperfectly  expanded.  And 


cranial :  so  that  while  the  latter  seems  of  I  here  it  may  be  noticed,  in  reference  to 


Fig  964. 


Fig.  965. 


Fig.  966. 


Skull  of  infant  at  birth. 

Fig.  967. 


Skull  at  about  six  years  of  age. 


Normal  adult  skull. 
Fig.  968. 


Skull  of  adult  rickety  person. 


Skull  of  Byrne,  whose  skeleton  is  in  the  College  of  Surgeons, 
and  whose  height  was  eight  feet. 


this  contrast,  that  the  forehead — the  sup- 
posed special  seat  in  the  brain  of  the 
intellect — is  particularly  prominent,  and 
appears  remarkably  capacious,  in  most 
persons  deformed  by  rickets  ;  and  the 
appearance  is  not  unfrequently  regarded 
as  a  sign  of  superior  mental  qualit}^  in  the 
individual  who  exhibits  it  ;  but  the  evi- 
dence of  the  callipers  will  show  that  no 
real  enlargement  of  the  cranium  exists; 
and  it  will  be  concluded  that  the  promi- 
nence and  expansion  of  the  frontal  region 
only  appear  great,  because  the  face  in 
juxtaposition  is  abnormally  little. 

Let  it  be  supposed,  on  the  other  hand, 
that  the  rate  of  growth  has  been  accele- 
.  rated,  it  may  be  expected  that  the  relative 
proportions  of  the  two  divisions  of  the 
head  will  be  the  reverse  of  those  seen  in 
the  head  of  the  rickety  individual.  As 
the  configuration  of  the  latter  bore  dis- 
tinct traces,  in  the  large  cranium  and 
small  face,  of  the  pristine  form  of  the 
child,  the  configuration  in  a  person  whose 


growth  has  been  carried  on  at  an  ultra 
rapid  speed,  as  for  example  in  an  individ- 
ual of  gigantic  height,  will  present  the 
signs  of  the  adult  form  in  an  exaggerated 
degree.  The  principal  additions  will  be 
observed  in  the  facial  division  ;  the  upper 
and  lower  jaws  will  be  greatly  enlarged, 
the  cellular  compartments  in  the  bones  of 
the  face,  which,  at  the  same  time  that 
they  are  appendages  of  the  vocal  organ, 
contribute  large  surfaces  exteriorly  for  the 
attachment  of  muscles,  will  be  expanded  ; 
and  the  result  will  be  that  while  the  cra- 
nial division  has  remained  relatively  sta- 
tionary and  small,  the  facial  will  have 
acquired  extraordinary  bulk.  Further, 
it  will  be  perceived  that  the  frontal  re- 
gion, instead  of  being  broad  and  promi- 
nent, as  in  the  rickety  skull,  will  appear 
shelving  and  low.  That  condition,  how- 
ever, is  a  consequence  merely  of  inordi- 
nate increase  in  the  size  and  expansion  of 
the  frontal  sinuses. 
As  the  frontal  sinuses  assist  in  modify- 
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ing  the  form  of  the  forehead,  they  have  a 
remarkable  influence  also,  in  common 
with  their  allied  cavities  in  the  upper 
maxillary  bones — the  cells  of  Highmore 
—of  keeping  the  orbits  (both  of  persons 
in  whom  the  growth  has  been  interrupt- 
ed, and  in  whom  it  has  been  over-active) 
of  a  uniform  size.  When  the  eyeball, 
the  chief  occupant  of  the  orbit,  has  com- 
pleted its  growth,  at  a  comparatively 
early  age,  the  other  contents  likewise  at- 
tain their  full  size,  and  they  do  not  vary 
in  bulk  afterwards  ;  hence  the  cavity  may 
continue  of  the  same  dimensions  through- 
out life.  Now,  it  is  found  that  the  orbits, 
thus  adapted  to  their  contents,  remain 
constant  in  capacity  equally  in  skulls  dis- 
tinguished for  the  smallness  and  for  the 
great  magnitude  of  their  facial  divisions. 
To  verify  this,  measurements  were  made 
of  the  orbits  in  a  numerous  set  of  skulls, 
which  differed  from  each  other  in  the  re- 
lative dimensions  of  the  bones  of  the 
face,  according  to  the  diversity  of  the  rate 
of  growth.  These  measurements  were 
taken  along  the  lines  of  the  several  di- 
ameters, longitudinal,  transverse,  and 
antero-posterior  ;  and  the  results  showed  1 
that  their  lengths  were  the  same,  with 
scarcely  any  appreciable  difference,  in  all 
the  skulls.  The  explanation  of  the  uni- 
formity is  obviously  as  follows  :  the  fron- 
tal cells  are  situated  over,  and  the  maxil- 
lary cells  under,  the  orbits ;  so  that  the 
floor  of  the  former  is  the  roof,  and  the 
roof  of  the  latter  the  floor,  of  the  respec- 
tive orbits.  Again,  the  cells  are  either 
imperfectly  developed,  or  developed  to  a 
great  extent,  according  as  the  growth  of 
the  individual  has  been  below  or  above 
the  average  rate.  Being  of  diminutive 
capacity  in  the  skulls  of  persons  stunted 
in  their  growth  during  childhood — as  in 
rickety  individuals— the  cells  .  occupy  a 
small  space  above  and  below  the  orbits, 
and  the  cavities  of  the  latter,  therefore, 
retain  the  standard  dimensions  ;  but  be- 
ing, on  the  other  hand,  of  large  capacity 
in  the  skulls  of  persons  whose  growth  has 
been  abnormally  active,  as  in  tall  over- 
grown individuals,  the  cells  encroach,  as 
it  were,  by  their  magnitude  on  the  walls 
of  the  orbital  cavities,  and  subdue  them 
to  the  standard  dimensions. 

Reverting  now  to  the  subject  of  diag- 
nosis, and  the  question  whether  lateral 
curvature  depends  on  a  morbid  condition 
of  the  osseous  system  identical  with  or 
analogous  to  rickets,  for  its  origin,  it  may 
be  alleged  that  the  opinion  derives  no 
support  from  the  preceding  observations. 
Evidence  is  altogether  wanting  to  show 
that,  while  the  curvatures  of  the  spine — 
which  are  the  only  apparent  effects  of  the 
supposed  softening  of  the  bones — are  in 
the  course  of  forming,  there  is  any  arrest 
of  the  general  growth  like  what  takes 


place  in  the  deformity  from  rickets.  In- 
dependently of  the  changes  consequent 
on  the  incurvations  of  the  spine,  the  rela- 
tive proportions  of  the  figure  are  natural ; 
the  lower  extremities  are  developed  to 
their  full  extent,  in  length,  breadth,  and 
weight ;  and  in  the  head  there  is  a 
proper  proportion  between  the  cranial  and 
facial  divisions. 

What  chiefly  makes  it  important  to  de- 
cide the  question  whether  lateral  curva- 
ture really  depends  on  a  softening  of  the 
bones,  such  as  that  to  which  rickets  gives 
rise,  is  the  consideration  of  the  condition 
of  the  pelvis  in  a  female  patient.  When 
rickets  invades  the  osseous  system,  the 
most  formidable  effect  it  produces  is  de- 
formity of  the  pelvis,  the  circle  of  bones 
through  which  the  child  is  propelled  in 
the  act  of  parturition.  But  it  has  been 
formerly  stated  that,  among  persons  af- 
fected with  lateral  curvature,  the  propor- 
tion of  females  so  greatly  exceeds  that  of 
males  that  the  deformity  might  be  re- 
garded as  almost  peculiar  to  women.  Ac- 
cording^, if  lateral  curvature  be  sup- 
posed to  be  a  consequence  of  rickets,  the 
inference  will  be  drawn  that  all  female 
patients  so  deformed  will  have  been  ex- 
posed to  the  danger  of  having  their  pelvis 
also  deformed. 

In  his  work  on  Distortions  of  the  Spine, 
Mr.  John  Shaw  opposed  the  view  that 
either  rickets  or  any  analogous  morbid 
affection  of  the  osseous  system  had  any 
share  in  causing  lateral  curvature.  And 
he  stated  his  opinion,  founded  on  the  ex- 
amination of  numerous  specimens  of  dis- 
tortion preserved  in  different  collections, 
that  the  pelvis  would  not  be  found  de- 
formed, unless  there  were  evident  signs 
of  the  bones  of  the  lower  extremities,  es- 
pecially the  tibise  and  fibulae,  which  bear 
the  greater  amount  of  the  pressure  of  the 
superincumbent  weight,  having  become 
incurvated.1 

But  the  preceding  observations  have 
shown  that,  although  degeneration  and 
softening  of  the  osseous  system,  with  con- 
sequent incurvation  of  the  columnar 
bones  in  particular,  are  prominently 
marked  features  of  rickets,  yet  they 
are  not  the  only  important  ones  which 

1  It  had  been  assumed,  in  a  work  of  au- 
thority published  a  few  years  previously, 
that  general  softening  of  the  bones  preceded 
the  formation  of  lateral  curvature ;  and  the 
practice  which  then  prevailed  of  treating 
cases  of  the  deformity  by  the  employment  of 
heavy  iron  supports,  resting  on  the  hips, 
was  condemned,  because  it  was  considered 
that  they  gave  rise,  by  their  weight  and  com- 
pression, to  deformity  of  the  pelvis.  See 
Lectures  on  the  Bones  and  Joints,  delivered 
before  the  College  of  Surgeons,  by  James 
Wilson,  1820. 
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characterize  it  or  bear  upon  the  question 
of  the  condition  of  the  pelvis.  It  has 
been  seen  that,  owing  to  rickets  being  a 
disease  of  childhood,  and  its  checking  or 
stopping  the  growth,  it  prevents  that 
change  in  the  relative  proportions  of  the 
frame,  by  which  the  figure  of  the  child— 
independently  of  bulk  or  stature — is  dis- 
tinguished from  the  figure  of  the  adult, 
from  being  fully  carried  out.  Now,  the 
interruption  tells  with  especial  effect  on 
the  pelvis.  No  part  in  all  the  skeleton 
undergoes  such  a  great  transition,  from 
being  relatively  small  to  being  relatively 
large,  between  the  two  epochs  of  infancy 
and  adolescence,  as  that  girdle  of  bones. 
When  the  growth,  therefore,  is  arrested, 
it  is  to  be  expected  that  the  pelvis  will  be 
diminished  in  bulk  throughout  its  whole 
extent,  in  proportion  to  the  rapid  rate  at 
which  it  would  have  increased  but  for  the 
stoppage.      Accordingly,   by    measuring 


several  pelves  of  skeletons  deformed  from 
rickets,  and  others  of  sound  structure, 
and  then  comparing  them,  it  was  ascer- 
tained that  the  number  which  represented 
the  average  of  the  united  measurements 
in  the  rickety  pelves  was  five  and  a  half, 
while  that  representing  the  normal  pelves 
was  seven.  And  the  inferiority  of  the 
pelves  deformed  from  rickets  in  their 
general  dimensions,  shown  by  the  above 
numbers,  was  manifested  likewise,  as 
might  have  been  anticipated,  in  the  pel- 
vic canal,  the  diameters  of  which,  both  at 
the  inlet  and  outlet,  were  correspondingly 
narrow. 

Hence  it  may  be  perceived  that  when  a 
patient  affected  by  rickets  in  childhood, 
has  reached  womanhood  and  is  in  child- 
birth, she  is  subject  to  difficult  labor  from 
two  distinct  conditions  of  the  pelvis, 
namely  :  1,  irregular  contraction  of  the 
pelvic  canal,  from  the  softening  and  de- 


^  Fig.  969. 
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Comparison  of  normal  and  rickety  pelves. 


formity  of  its  walls  ;  2,  narroAvness  of  the 
canal,  from  defective  growth  of  the  walls. 
The  figure  in  the  woodcut,  representing 
a  normal  pelvis  in  dotted  outline,  was 
drawn  on  scale,  from  one  taken  from  the 
body  of  a  full-sized  healthy  female.  The 
figure  in  bold  outline,  a  pelvis  of  small 
size,  represented  for  comparison  as  if 
placed  within  the  bounds  of  the  other, 
was  drawn  on  scale  likewise,  from  one  re- 
moved after  death  from  a  woman  whose 
body,  both  in  its  general  configuration 
and  the  distortion  of  the  limbs,  showed 
unmistakable  signs  of  rickets.  It  will  be 
remarked  that  few  and  slight  traces  of 
deformity  are  perceptible  in  the  pelvis  of 
the  rickety  patient;  yet  her  death  took 
place  in  child-birth  from  difficult  labor; 


embryotomy  had  to  be  performed,  and 
she  died  in  a  few  days  afterwards  from 
the  effects.  It  appears,  therefore,  evident, 
on  looking  to  the  diminutive  size  of  the 
pelvis,  that  the  main  obstacle  to  the  pas- 
sage of  the  child's  head,  in  this  case,  was 
caused  by  the  imperfect  expansion  of  the 
canal,  consequent  on  defective  growth.1 

1  Patients  deformed  from  rickets,  and  in 
whom  the  pelvis  is  really  narrow,  are  often 
noticed  to  be  broad  across  the  hips.  That 
appearance  is  due  to  the  head  of  the  femur 
being  sunk  below  its  proper  level,  and  the 
trochanter  major  relatively  elevated,  and 
there  is  commonly  combined  an  arching  out- 
wardly of  the  upper  portion  o\  the  thigh- 
bone.    See  two  Papers   on   Rickets,   by  the 
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Prognosis. — In  anticipating  the  issue  of 
a  case  of  lateral  curvature,  it  should  be 
remembered  that  the  flexibility  of  the 
spine,  in  youth,  diminishes  yearly.  Now, 
as  the  greater  the  flexibility,  the  greater 
is  the  proneness  of  the  deformity  to  get 
worse  if  neglected ;  and  as  the  greater 
the  flexibility  also,  the  more  favorable  is 
the  condition  of  the  spine  for  effecting  a 
cure,  it  follows  that  an  early  commence- 
ment of  treatment  is  urgently  necessary, 
both  for  preventing  increase  of  the  curva- 
tures, and  for  rectifying  them.  Again, 
as  rigidity  of  the  column  increases  with 
years^  curvatures  of  old  standing  are  less 
likely  to  become  worse  than  those  of  re- 
cent formation ;  and,  for  the  same  reason, 
the  prospect  of  success  from  treatment  is 
more  distant  in  them. 

Lateral  curvature  of  the  spine  in  a 
young  girl,  however  slight,  ought  always 
to  be  regarded  as  requiring  immediate 
care ;  the  patient  ought  not  to  be  left  to 
the  chance  of  her  ""growing  out  of  it." 
When  the  column  leans  habitually,  even 
to  a  trifling  degree,,  to  one  side,  the  super- 
incumbent weight  ceases  to  be  supported 
in  the  line  of  the  vertical  axis,  and  falls 
chiefly  on  the  oblique  processes  of  the 
side  to  which  the  patient  inclines  ;  these 
rapidly  undergo  absorption,  and  in  pro- 
portion as  they  are  diminished,  the  curva- 
ture gets  progressively  worse. 

Owing  to  the  spine  at  the  lumbar  region 
possessing  greater  flexibility  than  at  the 
dorsal,  a  curve  situated  in  the  former  is 
more  easily  rectified  than  one  in  the  latter. 
On  the  other  hand,  from  the  dorsal  verte- 
brae being  encumbered  by  the  ribs,  which 
early  participate  in  the  distortion,  the 
difficulty  of  overcoming  a  curvature  there 
is  increased.  Moreover,  in  extending  the 
column,  a  better  purchase  can  be  obtained 
for  mechanically  operating  on  the  lumbar 
than  the  dorsal  curve.  Furthermore,  it 
has  been  shown  that,  in  consequence  of 
the  rigidity  of  the  dorsal  portion,  absorp- 
tion of  the  compressed  vertebrae  proceeds 
with  great  activity,  so  that  the  curve 
tends  to  be  rapidly  aggravated. 

For  testing  the  stability  of  the  spine 
and  judging  of  the  efficacy  of  the  treat- 
ment, the  best  mode  is,  first,  to  put  the 
patient's  body  on  the  stretch  by  extension 
and  counter-extension ;  then,  to  measure 
the  height  at  its  fullest,  with  accuracy ; 
when  that  has  been  done,  let  her  lounge 
at  her  ease  for  some  time  ;  lastly,  let  her 
height  be  measured  after  the  spine  has 
had  time  to  sink  down ;  the  loss  observed 
on  comparing  the  two  measurements  will 

writer  of  this  article,  in  the  Med.-Chir. 
Trans.,  vols.  xvii.  and  xxvi. :  also  others  on 
the  same  subject,  in  the  Lond.  Med.  Gaz.  for 
1835,  pp.  45*  349. 


indicate  the  strength  or  weakness  of  the 
column. 

Treatment. — By  reclining  in  the  supine 
position  on  an  inclined  board,  the  head 
and  armpits  being  adequately  secured  to 
prevent  the  patient  from  sliding  down, 
and  the  lower  part  of  the  body  left  loose, 
or  with  some  mechanical  appliance  added 
to  increase  the  traction,  extension  and 
counter-extension  may  restore  the  spine, 
more  or  less  effectually,  to  its  straight 
position.  The  benefit  anticipated  is,  that, 
in  course  of  time,  when  the  vertebrae  and 
connecting  structures  have  been  kept  suf- 
ficiently long  in  their  approximately  nor- 
mal situations,  they  will  become  reinstated 
in  them  by  the  influence  of  growth. 

It  cannot  be  doubted  that  this  plan  of 
keeping  a  patient  confined  on  the  back 
for  a  long  period  would  prove  more  effica- 
cious than  others.  But  there  are  sundry 
objections  to  adopting  it,  especially  as  an 
exclusive  mode  of  treatment ;  the  chief  of 
these  are,  the  injury  to  the  patient's 
health,  which  would  probably  follow  the 
prolonged  confinement ;  the  debility  of 
the  muscles  that  would  ensue  from  want 
of  exercise  ;  the  comparative  seclusion  ; 
and  the  interference  with  the  pursuit  of 
education.  Accordingly,  it  has  been  a 
constant  aim  to  find  a  fitting  substitute 
in  spinal  supports  of  various  kinds.  One 
of  the  chief  recommendations  of  these  is, 
that  they  allow  liberty  to  the  patient  to 
walk  or  sit  at  pleasure,  in  common  with 
others ;  and  for  that  advantage  she  will- 
ingly submits  to  the  irksomeness  of  wear- 
ing them.  But  their  efficacy  is  not  to  be 
relied  on.  The  endless  variety  of  appa- 
ratuses of  the  sort  invented,  tried,  and 
abandoned,  shows  the  difficulties  and  dis- 
appointments connected  with  them.  The 
main  obstacles  to  applying  mechanical 
supports  successfully,  proceed  from  its  be- 
ing impracticable  to  accommodate  the 
rigid  materials  composing  them  to  the 
flexible  and  yielding  form  of  a  young  per- 
son. Whatever  ingenuity  may  be  ex- 
hibited in  the  construction — in  forming  a 
secure  point  d'appui  at  the  hips — in  intro- 
ducing contrivances  to  hoist  up  the  col- 
umn, or  to  unbend  it — inserting  props  for 
strength,  or  compresses  to  push  the  gib- 
bous ribs  inward — it  is  liable  to  fail ;  be- 
cause, while  the  metallic  instrument  re- 
tains one  unchangeable  form,  •  the  com- 
pressible, flexuous  body,  encased  within, 
is  incessantly  varying  its  position  and 
shape.  The  remark  applies  particularly 
to  cases  of  incipient  distortion,  when  the 
patients  are  about  fourteen  years  of  age. 
Later  in  life,  when  the  vertebra?  and  ribs 
are  more  consolidated,  a  better  purchase 
can  be  obtained  for  the  centres  of  bearing. 
But  when  that  time  has  arrived,  the  curva- 
tures have  become  too  stiff  and  unyielding 
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for  treatment  of  any  kind  to  be  service- 
able. 

[The  application  of  an  encasing  splint 
while  the  child  is  suspended,  as  proposed 
by  Sayre,  has  in  great  measure  revolu- 
tionized the  treatment  of  these  cases,  and 
has  made  it  possible  to  accomplish  much 
more  for  them  than  could  be  done  at  the 
time  Mr.  Shaw  wrote  his  exhaustive  arti- 
cle. 

A  plaster  bandage,  or,  better,  a  sole- 
leather  jacket,  fitted  upon  a  cast  of  the 
extended  trunk,  will  be  found  a  most  im- 
portant aid  in  the  treatment  of  these 
cases.  A  full  description  of  this  apparatus 
will  be  found  in  its  appropriate  place  in 
the  articles  on  Diseases  of  the  Spine, 
and  on  Minor  Surgery.] 

Physical  exercises  are  essential  adjuncts 
of  the  treatment.  They  accomplish  vari- 
ous beneficial  objects  ;  besides  their  com- 
mon use  in  strengthening  the  muscles, 
and  preserving  the  health,  they  have  the 
indirect  effect  (see  p.  884)  of  increasing 
the  density  and  solidity  of  the  bones,  and 
adding  to  the  tenacity  and  power  of  re- 
sistance of  the  ligaments  of  the  joints. 
Moreover,  they  may  be  made  available 
for  stretching  the  contracted  parts  in  the 
concavities  of  the  curves  ;  and  by  loosen- 
ing the  connections  of  the  vertebrae,  they 
will  give  greater  facility  to  straightening 
the  column  by  extension.  But  it  would 
be  vain  to  suppose  that  exercises  by  them- 
selves could  effect  a  cure.  They  can  only 
be  serviceable  as  auxiliaries. 

It  appears  that,  in  order  to  do  most 
justice  in  the  treatment  of  cases  of  la- 
teral curvature,  the  best  course  is  to  com- 
bine in  various  proportions,  accoi'ding  to 
the  nature  of  the  deformity,  and  in  the 
age  of  the  patient,  parts  of  the  three 
different  plans  briefly  described.  In  a 
certain  set  of  patients,  remarkable  for 
the  weakness  and  suppleness  of  their 
frames,  it  is  o"bvious  that  stiff  and  heavy 
spinal  supports  would  not  be  applicable, 
and  a  preference  would  be  given  to  em- 
ploying the  method  of  reclining  on  the 
inclined  plane — looking  forward  to  the 
patient  becoming,  ere  long,  stronger,  and 
capable  of  wearing  corsets  of  simple  con- 
struction, to  diminish  the  period  of  con- 
finement on  the  board.  Again,  in  every 
case,  it  ought  to  be  considered  a  neces- 
saiw  addition  to  have  proper  systematic 
exercises,  of  the  nature  of  calisthenic  or 
others,  regularly  performed  daily.  Ex- 
perience shows  that,  when  the  time  of 
reclining  on  the  plane  is  broken  into  at 
due  intervals,  by  active  exercises,  indoors 
and  out  of  doors,  the  health,  instead  of 
being  impaired,  decidedly  improves  under 
the  conjoint  treatment. 

It  might,  perhaps,  be  thought  that 
some  detailed  description  should  be  given 
here  of  various  kinds  of  extending-beds, 


apparatuses  for  exercises,  corsets,  and 
sundry  other  equipments  used  in  the 
treatment  of  lateral  distortion.  But  an 
account  of  them  would  occupy  much 
room  ;  and  without  numerous  diagrams, 
inconsistent  with  the  scheme  of  the  pre- 
sent work,  it  would  scarcely  be  intelli- 
gible. Information  concerning  them  must 
be  sought  in  books  which  treat  specially 
on  the  subject. 


Pigeon-breast  Deformity. 

This  distortion  consists  in  a  protuber- 
ance of  the  sternum  and  cartilages,  by 
which  the  antero-posterior  diameter  of 
the  chest  is  disproportionately  enlarged, 
and  a  gibbosity  produced.  Correspond- 
ing to  the  line  of  junction  of  the  cartil- 
ages to  the  ribs,  a  sulcus  on  each  side 
forms  a  boundary  to  the  projection.  The 
deformity  is  not  inconsistent  with  sym- 
metry in  other  parts  of  the  chest,  and 
the  frame  generally.  It  is  equally  com- 
mon in  both  sexes.  When  confirmed,  the 
heart  and  lungs  are  somewhat  altered  in 
relative  position  in  adaptation  to  the 
figure ;  but  their  actions  are  not  percep- 
tibly deranged.  The  deformity  is  more 
frequently  observed  in  the  young,  from 
six  to  twelve  years  of  age,  than  in  adults, 
which  leads  to  the  inference  that  patients 
commonly  outgrow  it. 

Causes. — The  writer  has  not  found,  in 
any  work  treating  on  the  subject,  a  satis- 
factory explanation  of  the  mode  in  which 
pigeon-breast  deformity  is  produced.  A 
view  that  appears  to  solve  the  problem 
was  suggested  to  his  mind  when  observ- 
ing the  movements  of  the  chest  in  a  child 
laboring  under  dyspnoea  with  impending 
suffocation,  and  for  which  tracheotomy 
had  to  be  performed.  The  patient  had 
previously  a  flat  chest,  of  ordinary  shape. 
By  the  stethoscope  it  was  ascertained  that 
scarcely  any  air  entered  the  lungs.  What 
chiefly  attracted  notice  was  the  imperfect 
manner  in  which  the  thorax  underwent 
expansion  at  each  act  of  difficult  inspira- 
tion. The  clavicular  and  upper  sternal 
regions  were  protuberant  and  fixed  ;  the 
respiratory  movements  were  confined  to, 
the  lower  three-fourths  of  the  thorax. 
But  instead  of  the  ribs  which  moved  di- 
lating to  their  full  extent  when  inspiring, 
their  sternal  ends  were  drawn  inward. 
And  as  that  sinking  took  place  along  the 
line  of  junction  of  the  costal  cartilages 
with  the  ribs,  from  the  third  or  fourth 
downward,  and  chiefly  near  the  lower 
margins  of  the  chest,  a  depression  of  the 
antero-lateral  regions  was  the  result. 
Now,  the  appearance  thus  presented  re- 
sembled so  greatly  the  falling-in  of  the 
ribs,  and  protrusion  of  the  sternum  seen 
in  pigeon-breast  deformity,  that  the  con- 
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ditions  seemed  identical.  The  constric- 
tion disappeared  at  each  act  of  expira- 
tion. Thus,  contrary  to  normal  breath- 
ing, a  partial  contraction  of  the  thorax 
occurred  at  every  inspiration  and  a  par- 
tial expansion  at  every  expiration.  Simi- 
lar phenomena  have  been  frequently  ob- 
served since. 

Taking  into  view  the  great  flexibility 
of  the  walls  of  the  chest  in  childhood,  it 
may  be  understood  how  they  shonld  be 
subject  to  imperfect  expansion,  in  the 
manner  described  above,  when  the  air, 
through  any  cause,  is  prevented  from 
fully  distending  the  lungs.  In  the  act  of 
inspiration  two  distinct  operations  are 
performed  :  first,  to  create  a  tendency  for 
a  vacuum,  the  thorax  is  expanded  ;  next, 
the  weight  of  the  atmosphere  causes  air 
to  enter  the  lungs.  By  the  free  admis- 
sion of  that  air  into  the  interior,  a  bal- 
ance is  established  between  the  pressure 
of  the  atmosphere  on  the  outside,  and 
that  on  the  inside,  of  the  chest ;  conse- 
quently, although  the  parietes  may  be 
thin  and  pliant,  their  movements  can  be 
performed  with  perfect  facility.  But 
quite  a  different  state  may  be  expected 
when  the  expansion  of  the  chest  is  unac- 
companied with  a  corresponding  dilata- 
tion of  the  lungs.  For  example,  in  the 
case  of  a  child  whose  larynx  is  closed  so 
as  to  impede  the  entrance  of  air,  it  is  ob- 
vious that,  if  the  thoracic  walls  could  be 
expanded,  there  would  be  nothing  to 
counterbalance  the  weight  of  the  atmo- 
sphere without.  In  such  cases  the  chest 
is  incapable  of  being  expanded,  or  it  is 
expanded  imperfectly.  To  the  best  of 
their  ability  the  intercostal  and  external 
accessory  layer  of  respiratory  muscles 
elevate  and  widen  the  area  included 
within  the  sphere  of  the  ribs ;  the  dia- 
phragm also  acts  on  the  free  margin  of 
the  chest,  downward  and  concentrically, 
to  increase  the  vertical  diameter ;  but 
the  pressure  of  the  atmosphere  interferes 
with  their  effect.  And  that  pressure 
from  without  tells  mostly  on  the  weakest 
parts  of  the  compages.  These  are,  un- 
questionably, situated  in  the  line  of  junc- 
tion of  the  costal  cartilages  with  the  ends 
of  the  ribs.  Accordingly,  it  is  there  that 
the  chest  is  principally  indented  ;  and 
this  indentation  leads  to  the  sternum 
being  abnormally  protuberant. 

Taking  these  observations  into  view, 
they  show  that,  when  the  chest,  as  in 
childhood,  is  highly  flexible,  any  cause 
that  obstructs  the  entrance  of  the  air  into 
the  lungs  may  lead  to  changes  in  its 
figure  resembling  pigeon-breast  defor- 
mity. In  the  example  which  has  been 
given,  the  source  of  the  difficult  breath- 


ing was  of  a  kind  to  threaten  life.  But  it 
can  be  conceived  that  a  cause  acting  in  a 
similar  manner,  yet  of  relatively  slight 
importance  as  regards  health,  might  im- 
perceptibly, and  alter  a  considerable  lapse 
of  time,  bring  about  an  identical  condi- 
tion of  the  chest.  If  a  child  suffer  from 
chronic  enlargement  of  the  tonsils,  the 
encroachment  of  the  glands  on  the  glottis 
may  diminish  the  calibre  of  the  tube  to 
such  a  degree  that  the  air  will  enter  with 
difficulty,  so  as  to  fill  the  lungs  incom- 
pletely ;  and  the  long  continuance  of  the 
dyspnoea  thus  produced  may  lead  even- 
tually to  the  chest  becoming  of  the  pigeon- 
breast  shape.  This  idea  is  supported  by 
a  remark  of  Dupuytren's,  that  patients 
with  this  deformity  are  frequently  found 
to  have  suffered  at  one  time  from  enlarged 
tonsils.'  The  writer  had  under  his  care 
a  boy,  three  and  a  half  years  old,  in  whom 
both  tonsils  were  so  large  that  they  gave 
rise  to  dyspnoea,  aggravated  at  nights  so 
as  to  threaten  suffocation.  The  air  en- 
tered the  lungs  imperfectly,  and  it  was 
remarked  that  the  front  of  the  chest  was 
gibbous.  The  glands  were  almost  beyond 
sight,  having  been  propelled  downward, 
as  it  appeared,  from  getting  within  the 
grasp  of  the  constrictors  of  the  fauces. 
Some  days  after  a  partial  excision,  the 
patient  nearly  expired  in  a  fit  of  suffoca- 
tion, and  was  restored  by  tracheotomy. 
Subsequently  the  tonsils  were  effectually 
removed,  and  the  patient  perfectly  re- 
covered. It  was  then  particularly  noticed 
that  the  front  of  the  chest  subsided  tq  its 
natural  level,  and  that  all  appearance  of 
deformity  was  effaced.  Further  observa- 
tions ma3r,  perhaps,  show  that  other  mor- 
bid changes,  capable  of  interrupting  the 
enti'ance  of  air  into  the  lungs,  have  the 
effect  of  producing  the  gibbosity.2 

Treatment. — Having  stated  that  pigeon- 
breast  deformity  exhibits  a  tendency  to 
spontaneous  cure,  it  may  suffice  to  refer 
briefly  to  certain  measures  which  will, 
perhaps,  assist  Nature  in  her  work.  A 
truss,  like  that  worn  for  umbilical  hernia, 
has  been  found  of  service,  or  the  patient, 
in  addition  to  wearing  the  truss,  may  be 
directed  to  lie  for  several  hours  daily,  at 
divided  times,  flat  on  his  back,  having  a 
bag  of  shot,  of  suitable  weight,  laid  on 
his  breast.  Most  benefit,  however,  is  to 
be  anticipated  from  athletic  games  ;  and 
rowing  may  be  specially  mentioned. 

1  Repertoire  d'Anatomie  et  de  la  Physio- 
logie,  tome  v.,  p.  112. 

2  See  a  paper  on  "  Deformity  of  the  Chest 
from  Dyspnoea,"  by  the  writer,  in  London 
Med.  Gaz.,  Oct.,  1841. 
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SURGICAL  DIAGNOSIS  AND  REGIONAL  SURGERY. 

By  T.  Holmes,  Esq. 
Revised  by  John  H.  Packard,  M.D. 


Surgical  Diagnosis. 

Diagnosis  is  the  term  used  by  physi- 
cians and  surgeons  to  express  the  scien- 
tific opinion,  or  theory,  which  they  form 
of  each  case  presented  to  them  in  prac- 
tice. The  art  of  diagnosis  may  justly  be 
said  to  be  the  main  object  of  the  study  of 
medicine  ;  as  being  the  end  to  which  all 
its  theoretical  parts  converge,  amj.  the 
source  from  which  all  its  practical  rules 
proceed.  The  substances  comprised  in 
the  materia  medica  are  indeed  innumera- 
ble, the  varieties  of  surgical  appliances 
and  operations  are  infinite;  and  a  compe- 
tent knowledge  of  them  is  of  course  one 
of  the  fundamental  requisites  for  a  good 
practitioner.  Still  it  is  none  the  less 
true  that  the  successful  application  of 
every  one  of  those  means  depends  upon  a 
correct  diagnosis  of  the  morbid  action 
which  it  is  intended  to  subdue.  Hence, 
a  complete  treatise  on  diagnosis  is  almost 
equivalent  to  a  complete  treatise  on  med- 
icine ;  and  to  endeavor  to  write  fully  on 
surgical  diagnosis  in  this  place  would  be 
little  less  than  to  re-write  the  whole  of 
the  preceding  work.  But  the  student  of 
the  foregoing  pages  will,  it  is  hoped,  find 
there  all  that  is  necessary  to  guide  him 
in  the  emergencies  of  practice,  as  far  as  a 
book  can  assist  him.  The  object  of  what 
follows  is  rather  to  point  out  the  general 
principles  on  which  .surgical  diagnosis  is 
founded,  and  to  endeavor  to  impress  on 
the  student  the  great  importance  of  a 
full,  and  above  all  a  methodical,  plan  of 
taking  notes  of  cases.  To  no  part  of  a 
surgeon's  duties  is  less  attention  given 
than  to  "  taking  cases  ;"  .and  yet  it  is  of 
great  importance  towards  acquiring  the 
power  of  correct  diagnosis,  a  power  which 
is  the  chief  requisite  for  successful  prac- 
tice. Without  in  any  respect  undervalu- 
ing the  triumphs  of  operative  surgery — 
in  fact,  while  confessing  that  the  success- 
ful performance  of  a  great  operation  is 
the  highest  pleasure  which  the  pursuit  of 
surgery  affords — we  may  yet  admit  that 
many  men  of  inferior  powers  have  been 
bold,  handy,  and  successful  operators. 
But  the  attainment  of  great  skill  in  diag- 
nosis requires  a  combination  of  natural 


and  acquired  gifts,  which  are  not  within 
every  one's  reach  ;  an  amplitude  of  infor- 
mation not  to  be  afforded  by  any  single 
experience,  and  which,  therefore,  can 
only  be  got  by  extensive  study  of  surgical 
literature ;  a  familiarity  with  morbid 
symptoms  and  appearances,  and  a  readi- 
ness in  combining  and  in  interpreting 
them,  which  book-learning  is  quite  unable 
to  give,  and  which  can  be  acquired  only 
by  long  and  careful  study  of  disease  at  the 
bedside ;  and  finally,  and  above  all,  a 
logical  power  of  mind,  which  neither 
study  nor  experience  can  confer,  but 
which  must  be  born  with  its  possessor. 

In  the  few  pages  which  are  here  at  my 
disposal  I  can  only  hope  to  give  a  short 
exposition  of  the  most  elementary  and 
universal  principles  of  surgical  diagnosis, 
with  a  few  familiar  illustrations  of  each 
topic,  chiefly  selected  from  the  foregoing 
essays.  I  shall  then  proceed  to  illustrate 
the  most  important  element  of  surgical 
diagnosis,  viz.,  the  anatomical  examina- 
tion of  the  diseased  part,  by  some  account 
of  the  more  familiar  surgical  affections  as 
they  appear  in  the  various  main  regions 
of  the  body. 

All  diagnosis,  both  medical  and  sui'gi- 
cal,  rests  on  three  chief  elements,  viz., 
1st,  the  history  of  the  patient  and  of  the 
disease  previous  to  the  time  of  examina- 
tion ;  2d,  the  symptoms  of  the  disease  at 
that  time — i.  e.,  the  functional  disturb- 
ances which  it  has  produced ;  3d,  the 
physical  examination  of  the  diseased 
part.  These  elements  are  common  both 
to  medicine  and  surgery  ;  but  while  med- 
ical diagnosis  relies  mainly  on  the  two 
former,  and  chiefly  on  the  second  (except 
in  diseases  where  auscultation  plays  the 
chief  part),  surgical  diagnosis,  on  the 
contrary,  is  mainly  concerned  with  the 
third  ;  and  hence  its  greater  ease  and 
greater  certainty,  since  it  deals  more  with 
matters  cognizable  by  the  senses.  This, 
too,  explains  in  some  measure  the  great 
part  which  anatomy  plays  in  scientific 
surgical  education. 

In  order,  therefore,  to  cultivate  the  art 
of  diagnosis  with  success,  the  surgeon 
must  be  accustomed  to  investigate  the 
previous  history  of  the  patient  and  of  his 
disease  both  fully  and  accurately;  he  must 
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then  collect  together  the  symptoms,  and 
compare  them  with  those  of  the  various 
known  diseases  to  which  they  point ;  he 
must  be  thoroughly  conversant  with  every 
kind  of  physical  examination,  and  espe- 
cially by  the  sense  of  touch ;  nor,  after 
all,  will  he  be  a  master  of  diagnosis  unless 
he  has  sufficient  reasoning  powers  to  see 
all  these  particulars  in  their  proper  rela- 
tive proportion,  and  sufficient  caution  and 
deliberation  to  weigh  them  sedulously 
against  each  other.  We  see  mistakes  in 
diagnosis  committed  daily— there  are  few 
of  us  who  have  not  to  look  back  with 
mortification  on  many  of  our  own  :  but 
most  men's  experience  will  bear  out  the 
statement,  that  the  great  majority  of  them 
have  been  errors  of  haste,  clue  in  great 
measure  to  a  pernicious  habit,  which  the 
practice  of  our  public  institutions  tends 
to  create.  There  a  great  number  of  pa- 
tients are  to  be  attended  to  in  so  short  a 
space  of  time  that  it  is  physically  impos- 
sible to  go  through  the  successive  steps 
mentioned  above,  of  inquiring  into  the 
history,  the  symptoms,  and  the  appear- 
ances of  each  one 'as  he  presents  himself; 
and  the  mind  is  too  fatigued  by  the  con- 
stant succession  of  varying  phenomena  to 
be  able  to  follow  out  the  reasoning  process 
which  is  essential  at  the  end  of  those  suc- 
cessive steps.  Hence  we  acquire  the  habit 
of  leaping  to  a  conclusion  in  the  diagnosis 
of  our  own  cases,  and  of  acquiescing  in  the 
opinions  of  our  colleagues  on  theirs,  with- 
out submitting  to  the  labor  of  examining 
them  methodically  for  ourselves.  Such 
a  habit  is,  I  am  persuaded,  one  of  the 
worst  results  of  our  hospital  system,  and 
particularly  of  the  out-patient  department 
of  it,  through  which  all  the  officers  of 
hospitals  now  pass  at  the  beginning  of 
their  career.  A  man  who  is  compelled 
to  see  a  hundred  patients  in  a  couple  of 
hours  (and  this  is  hardly  an  exaggeration 
of  the  pace  at  which  the  machine  is 
driven)  acquires  the  habit  of  judging  of 
the  case  from  the  first  glance,  and  judges 
usually  with  correctness.  ]STo  doubt  much 
rapidity  and  decision  is  obtained  by  this 
practice,  and  there  are  cases  in  surgery 
where  these  are  the  qualities  chiefly  re- 
quired ;  but  there  are  many  others  in 
which  errors  can  only  be  avoided  by  great 
patience,  and  habits  of  this  kind  produce 
a  character  of  mind  to  which  patience  is  a 
stranger.  Hence  it  is  very  desirable  for 
students  and  young  practitioners  to  prac- 
tise the  investigation  of  cases,  whenever 
it  is  possible,  upon  a  methodical  plan, 
and  to  commit  their  notes  of  the  cases  to 
writing.  This  is  of  course  unnecessary  in 
many  of  the  simpler  surgical  cases,  but  is 
almost  indispensable  in  some  of  the  ob- 
scurer ones,  and  is  a  useful  corrective  of 
the  hasty  practice  which  I  have  thought 
it  my  duty  to  reprehend.     It  would,  how- 


ever, be  a  grievous  mistake  to  suppose 
that  haste  is  the  only  danger  to  diagnosis  ; 
and  accordingly,  in  dwelling  on  the  main 
considerations  relative  to  each  of  the 
three  elements  of  surgical  diagnosis,  the 
main  sources  of  error  connected  with 
them  will  also  be  touched  upon. 


I.  History. 

The  first  main  source  of  diagnosis,  viz., 
the  history,  comprises  all  the  facts  re- 
lating to  the  patient's  ordinary  circum- 
stances, such  as  age,  sex,  and  occupation, 
which  are  likely  to  throw  light  on  the 
disease  to  be  diagnosed ;  the  circum- 
stances under  which  the  disease  first 
showed  itself,  its  alleged  cause,  the  par- 
ticulars of  the  first  departure  from  health, 
the  date  at  which  the  patient  first  sought 
medical  advice,  the  nature  and  effect"  of 
the  treatment  adopted,  and  the  progress 
of  the  malady  up  to  the  time  of  examina- 
tion. These  particulars  are  furnished  by 
the  patient  himself ;  but  they  can  in  many 
cases  be  checked  or  corroborated  by  the 
records  which  the  disease  has  left  on  the 
body,  in  the  shape  of  the  marks  of  old 
abscesses,  the  distortions  produced  by 
inflammation  of  muscles,  the  atrophy  of 
disuse,  the  results  of  old  disease  of 
joints,  etc. 

Let  us  consider  these  particulars  some- 
what more  in  detail. 

Age. — The  patient's  age  is  one  of  the 
most  essential  particulars  in  forming  a 
diagnosis  of  the  affection.  That  this  is 
so  at  the  extremes  of  life  every  one  is 
aware.  Thus,  for  instance,  in  the  affec- 
tions of  the  hip-joint.  If  it  be  an  injury 
of  the  hip  that  is  under  examination,  we 
know  that  intra-capsular  fracture  rarely 
occurs  except  at  an  advanced  period  of 
life,  and  never  in  youth  ;  that  dislocation 
is  very  rare  in  childhood  ;  and  that  frac- 
ture of  the  cervix  femoris  within  the  cap- 
sule is  a  comparatively  common  effect  of 
slight  violence  in  old  people  of  relaxed 
fibre.  If  it  be  a  disease  of  the  hip  which 
is  presented  to  us,  we  at  onee  consider 
that  in  childhood  the  so-called  strumous 
disease  tending  to,  or  depending  on, 
chronic  caries  of  the  bones  is  exceedingly 
common,  while  acute  abscess  is  rare ; 
that  in  middle  life  the  inflammatory 
affections  which  are  excited  by  injury 
become  more  common  ;  while  at  a  more 
advanced  period  the  main  affection  of  the 
hip  is  that  disease  which  was  erroneously 
supposed  to  be  peculiar  to  old  age — chronic 
arthritis— the  ''malum  coxse  senile"  of  our 
older  authors. 

Amongst  the  numerous  instances  of  the 
importance  of  paying  attention  to  the  age 
of  the  patient  in  forming  the  diagnosis, 
we  may  refer  to  the  following  examples 
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taken  from  the  previous  pages  of  this 
work.  Iu  inflammatory  affection  of  the 
cheek  occurring  in  childhood,  the  presence 
or  the  imminence  of  that  formidable  affec- 
tion called  cancrum  oris  would  be  sus- 
pected, since  this  disease  rarely  occurs 
after  ten  or  before  one  year  of  age  (Vol. 
I.,  p.  356) ;  while  in  later  life,  rodent 
ulcer,  lupus,  and  epithelioma  are  the  pre- 
vailing affections.  In  the  examination  of 
these  latter  forms  of  destructive  ulcera- 
tion, it  must  be  an  important  element  in 
the  diagnosis  that  rodent  ulcers  generally 
occur  in  the  later  half  of  life,  and  lupous 
in  the  earlier  (Vol.  L,  p.  375). 

In  affections  suspected  to  be  hysterical 
the  period  of  life  is  of  course  of  the 
utmost  importance  in  diagnosis,  since, 
though  such  affections  occur  to  women 
at  advanced  periods  of  life,  they  are  far 
more  common  in  youth  (Vol.  I.,  p.  590). 

In  injuries,  if  a  distinction  is  to  be 
drawn  between  dislocation  and  separation 
of  the  epiphysis,  the  period  at  which  the 
latter  point  of  bone  is  developed,  an'd  is 
joined  to  the  shaft,  must  be  steadily  borne 
in  mind  (Vol.  I.,  p.  482) ;  and  in  disease 
of  the  bones  in  childhood  the  same  par- 
ticular is  of  very  great  importance  (Vol. 
III.,  p.  197). 

These  are  a  few  of  the  many  examples 
which  might  be  cited  of  the  importance 
of  paying  attention  to  the  age  of  the 
patient  in  forming  the  diagnosis.  But 
errors  may  easily  be  committed  if  more 
stress  be  laid  on  this  particular  than  it 
deserves.  Thus  Sir  A.  Cooper  first  taught 
the  now  admitted  fact  that  intra-capsular 
fracture  of  the  femur  is  an  injury  peculiar 
to  advanced  age  ;  and  he  ver}r  justly  dwelt 
on  this  fact,  and  on  the  indisposition  of 
the  fracture  to  bony,  union,  and  conse- 
quently the  impropriety  of  treatment 
directed  to  promote  union  by  enforced 
rest  in  bed  and  confinement  in  splints. 
But  in  proceeding  so  far  as  to  teach  that 
nearly  all  fractures  of  the  neck  of  the 
femur  in  old  people  are  of  this  class,  and 
therefore  insusceptible  of  union,  there  is 
no  doubt  that  he  exaggerated  the  influence 
of  age  ;  since  it  is  now  demonstrated  that 
most  fractures  of  the  neck  of  the  bone, 
even  at  an  advanced  period  of  life,  are 
partly  extra-capsular  (Vol.  I.,  p.  939). 

Sex. — The  importance  of  sex  in  the 
diagnosis  of  surgical  affections  is  not 
limited  to  those  of  the  genital  organs  and 
mamma.  Other  organs,  such  as  the  thy- 
roid body,  are  notably  modified  in  their 
affections  by  the  influence  of  sex  (Vol. 
III.,  p.  79)  ;  but  besides  this,  the  course 
and  the  character  of  all  manner  of  dis- 
eases is  different  in  males  and  females  ; 
and  in  the  latter  the  strange  sensibilities 
of  the  uterus  lead  to  a  train  of  symptoms 
most  vaguely  indicated  by  the  term  "hys- 


terical ;"  a  term  which  is  the  only  one  we 
can  use,  though  it  frequently  conveys  a 
false  impression  of  fiction  or  exaggeration 
in  cases  where  the  symptoms  are  as  real 
as  those  which  depend  on  organic  disease, 
though  they  are  not  dangerous  to  life. 
Unless  such  sexual  peculiarities  were  kept 
constantly  in  view,  the  daily-recurring, 
and  quite  innocent,  painful  affections  of 
the  limbs,  the  chest,  the  head,  etc.,  would 
be  constant  sources  of  needless  anxiety. 

Errors  in  diagnosis,  however,  proceed- 
ing from  too  readily  attributing  the  dis- 
eases of  females  to  hysterical  causes,  are 
so  very  common,  that  the  surgeon  must 
be  constantly  on  his  guard  against  them. 
This  is  so  ordinary  a  matter  of  experience 
that  it  is  needless  to  cite  many  instances. 
The  mistake  occurs  chiefly  in  the  early 
stages  of  deep-seated  diseases  of  the 
bones  ;  as  in  the  case  of  a  young  woman, 
of  hysterical  temperament,  admitted  into 
St.  George's  Hospital  for  deep-seated  pain 
about  the  pelvis.  The  disease,  which  was 
long  treated  as  hysterical,  then  revealed 
its  true  nature  by  the  formation  of  ab- 
scess ;  and  death  from  caries  of  the  sacro- 
iliac articulation  ultimately  ensued. 

Occupation. — The  patient's  occupation 
is  sometimes,  although  not  very  often,  a 
matter  of  primary  importance.  Thus  in 
disease  of  the  jaw,  the  fact  of  the  patient 
being  a  worker  in  phosphorus  would  go  a 
great  way  towards  the  establishment  of 
the  diagnosis.  In  diseases  of  the  bursa? 
again,  the  patient  being  a  tailor,  a  miner, 
a  housemaid,  would  render  the  diagnosis 
more  secure  in  case  of  a  tumor  situated 
over  the  fibula,  the  olecranon,  the  patella. 
Still  more  frequently  the  occupations  con- 
nected with  beer  or  spirit-drinking  (pot- 
men, butlers,  draymen,  etc.),  and  those 
very  laborious  trades  in  which  the  habitual 
drinking  of  great  quantities  of  beer  is  re- 
garded as  almost  a  matter  of  course  (navi- 
gators, coahvhippers,  etc.),  furnish  a  very 
valuable  indication  for  the  diagnosis  and 
prompt  treatment  of  the  early  symptoms 
of  delirium  tremens,  so  apt  to  follow  in- 
juries in  such  persons  (Vol.  I.,  p.  581).  In 
some  rarer  cases  the  patient  has  been  ex- 
posed to  the  usual  influences  of  particular 
trades,  though  his  occupation  is  different ; 
so  in  Earle's  case  of  the  gardener  who 
contracted  soot-cancer  on  his  arm  from 
his  habit  of  carrying  a  bag  of  soot  to  use 
in  his  garden. 

Social  condition. — The  married  or  single 
condition  should  be  noted  both  in  men 
and  women  ;  and  in  the  latter  the  number 
of  pregnancies  and  of  children,  together 
with  the  causes,  if  known,  of  abortion. 
In  the  case  of  single  persons  it  is  often 
useful  to  know  whether  they  are  in  the 
habit  of  illicit  intercourse,  and  if  so, 
whether  such  intercourse  is  promiscuous 
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or  not ;  and  in  all  cases  it  is  very  desir- 
able to  be  informed  of  any  attacks  of 
venereal  disease,  and  its  sequela?. 

Habits.  —  This  brings  us  to  two  still 
more  important  matters  in  the  patient's 
history,  viz.,  his  habits  and  his  previous 
diseases.  The  previous  habits  of  the 
patient  very  often  account  in  a  great  mea- 
sure for  the  symptoms  which  he  presents, 
being  the  indirect,  even  if  they  are  not 
the  direct,  exciting  cause  of  his  disease. 
It  is  hardly  necessary  to  do  more  than 
allude  to  the  importance  which  known 
habits  of  prostitution  would  have  on  the 
diagnosis  of  disease  (such  as  a  skin-erup- 
tion) suspected  to  be  syphilitic  ;  of  drunk- 
enness, on  that  of  restlessness,  nervous- 
ness, and  tendency  to  delusion ;  of  mas- 
turbation, on  that  of  peculiar  nervous 
symptoms.1  But  besides  these  extreme 
and  familiar  instances,  there  are  many 
others  in  which  a  candid  confession  on 
the  part  of  the  patient  might  assist  the 
surgeon's  diagnosis  most  materially. 

Closely  connected  also  with  the  patient's 
habits  of  life  is  the  character  of  his  mind 
and  his  habit  of  body,  both  of  which 
particulars  often  form  important  elements 
in  the  diagnosis,  and  materially  assist  the 
surgeon  in  determining  on  the  reality  of 
pain,  the  exaggeration  of  accounts  ofpre- 
vious'disease,  etc. 

Previous  diseases. — The  previous  dis- 
eases must  be  carefully  noted,  since  they 
often  tend  to  throw  light  on  the  constitu- 
tional predisposition,  and  in  the  practice 
of  surgery  are  perhaps  of  equal  import- 
ance in  accounting  for  local  weakness  and 
predisposition  to  disease.  For  an  illus- 
tration of  this  we  may  refer  to  the  diag- 
nosis of  cutaneous  eruptions,  or  of  affec- 
tions of  the  bones,  in  which  the  history 
of  a  previous  syphilitic  affection,  or  of  a 
strumous  disease  in  childhood,  will  often 
be  a  main  point  in  the  diagnosis.  This 
head  will  include  of  course  the  constitu- 
tional peculiarities  which  the  patient  may 
manifest. 

But  in  these  three  preceding  particulars, 
perhaps  more  than  all  others,  great  care 
must  be  taken  not  to  exalt  what  is,  after 
all,  a  mere  presumption  into  an  absolute 
indication.  Very  many  cases  are  wrongly 
diagnosed  and  treated,  in  consequence  of 
forgetting  the  obvious  truth  that  every 
disease  occurring  in  an  hysterical  woman 
is  not  hysterical,  nor  every  affection  in  a 
syphilitic  patient  syphilitic.  Strumous 
children  are  not  insusceptible  of  acute  in- 
flammatory affections,  and  these  are  often 
signally  benefited  by  active  treatment. 
Even  in  a  cancerous  patient  we  may  meet 
with  an  innocent  tumor,  as  is  proved  by 

1  See  a  case  by  Mr.  Hilton,  in  his  Lectures 
■    on  Rest  and  Pain,  p.  268. 
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the  frequent  occurrence  in  such  persons  of 
fibrous  tumors  of  the  uterus. 

Hereditary  tendencies. — Closely  allied  to 
the  previous  diseases  which  the  patient 
has  himself  suffered  is  the  tendency  to 
disease  which  he  has  inherited  from  his 
parents.  In  some  cases  this  branch  of  the 
investigation  is  easy.  Many  families 
labor  under  hereditary  tendencies  to 
phthisis,  cancer,  or  insanity,  which  are 
notorious,  and  are  known  to  their  friends 
as  well  as  to  themselves  ;  but  in  many 
cases,  and  in  diseases  which  are  not  so 
open  to  observation,  it  is  otherwise.  The 
most  striking  instance  is  congenital  syph- 
ilis, in  which  not  only  is  it  extremely  diffi- 
cult to  obtain  evidence  from  the  person 
who  is  really  in  fault,  but  also  the  con- 
tagion may  even  proceed  from  an  innocent 
person  ;  as,  for  instance,  a  perfectly  chaste 
woman  who  has  borne  children  to  a  syph- 
ilitic husband,  and  thus  has  contracted 
the  constitutional  disease,  may  bear  syph- 
ilitic children  to  a  second  (sound)  hus- 
band; or  to  take  a  less  extreme  case,  a 
healthy  wet-nurse  may  be  infected  by  her 
nursling  and  carry  the  disease  into  her 
own  family,  though  both  she  and  her  hus- 
band may  have  been  perfectly  free  from 
any  known  exposure  to  syphilis. 

Of  the  great  importance  in  diagnosis  of 
the  knowledge  of  the  patient's  constitu- 
tional tendencies,  one  of  the  most  strik- 
ing examples  may  be  drawn  from  the 
essay  on  Ulcers,  Vol.  L,  throughout  the 
whole  of  which  this  point  is  strongly 
dwelt  on. 

When  all  these  preliminary  subjects 
(which  constitute  the  history  of  the 
patient)  have  been  investigated,  and  duly 
noted,  the  examiner  arrives  at  the  history 
of  the  disease  properly  so  called.  This 
embraces  the  following  main  particulars  : 
the  alleged  cause,  the  duration  and  onset 
of  the  disease,  its  course  up  to  the  time  of 
examination,  the  nature  and  effect  of  the 
treatment  which  has  been  adopted,  and 
some  other  miscellaneous  circumstances. 

The  alleged  cause. — The  knowledge  of 
the  cause  of  a  disease  is  of  primary  im- 
portance for  its  diagnosis.  Often,  indeed, 
it  is  in  itself  sufficient  to  establish  the 
diagnosis,  as  in  the  instance  above  cited 
of  the  phosphorus-disease,  where  the 
cause  is  the  patient's  occupation  combined 
with  caries  of  the  teeth.  But  it  is  often 
one  of  the  most  difficult  circumstances  in 
the  whole  investigation  to  decide  accu- 
rately. There  is  an  almost  invincible 
tendency  to  ascribe  the  disease  to  some 
accidental  injury  which  the  patient  may 
have  suffered,  especially  if  that  injury 
have  acted  only,  or  mainly,  on  the  part 
affected  ;  and  it  is  often  impossible  to  say 
whether  this  causal  connection  is  real  or 
imaginary.     Thus,  to  take  a  familiar  in- 
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stance,  morbus  coxarius  in  children  is  i 
almost  universally  attributed  by  the 
mothers  of  the  children  to  a  blow,  fall,  or 
sprain,  and  by  their  medical  attendants 
to  the  strumous  diathesis,  without  which 
it  is  said  that  the  local  violence  would 
have  been  harmless.  Which  party  is 
most  in  the  right  V  It  is  very  difficult  to 
say  ;  yet  the  point  is  very  important  to 
the  diagnosis.  If  the  disease  be  due  to 
local  violence  in  a  child  otherwise  healthy, 
its  character  may  be  diagnosed  as  inflam- 
matory, and  local  treatment  may  be  ex- 
pected to  cure  it ;  and  so  in  the  last  re- 
sort, provided  that  so  severe  a  measure 
be  necessary,  the  excision  of  the  whole  of 
the  diseased  parts  may  often  be  expected 
to  succeed  ;  while  if  the  affection  be  diag- 
nosed as  a  constitutional  one,  the  surgeon 
co aid  hope  little  from  local  measures.  I 
have  selected  this  instance  in  order  to 
afford  myself  an  opportunity  to  put  on 
record  my  conviction  that  the  diseased 
joints  of  children  are  too  often  set  down 
hastily  as  ''strumous,"  when  in  Teality 
the  affection  is  in  no  manner  connected 
with  the  strumous  constitutional  taint.1 
It  is  very  well  known  how  frequently  dis- 
ease comes  on,  even  after  the  lapse  of  a 
considerable  time,  in  parts  which  have 
been  the  seat  of  injury  (Vol.  I.,  p.  386)  ; 
but  it  is  extremely  difficult  to  decide 
whether  this  is  due  to  a,  real  connection, 
or  is  a  mere  coincidence.2  But  the  diffi- 
culty of  deciding  as  to  the  action  of  an 
injury  is  not  unfrequently  complicated  by 
the  doubt  whether  the  injury  has  really 
occurred  or  no.  For  instance,  how  very 
often  3"oung  female  children  are  said  by 
their  parents  to  have  contracted  gonor- 
rhoea from  illegal  intercourse,  and  how 
seldom  is  anything  of  the  sort  proved. 
If  every  such  story  was  credited  by  those 
who  see  much  of  infantile  leucorrhoea, 
they  would  get  into  constant  trouble  and 
disgrace.  (See  the  essay  on  Surgical 
Diseases  of  Childhood.  )  Besides  such 
sources  of  deception,  which  rest  upon 
honest  mistakes  (for  the  parents  usually 
believe  the  disease  to  be  so  caused),  the 
occasions  for  wilful  deception  are  numer- 
ous.    Many  surgical  diseases  and  injuries 

1  Mr.  Bryant  would  repudiate  the  term 
"strumous  disease"  of  a  joint  altogether 
(Surg.  Dis.  of  Children,  p.  123).  This  may 
be  going  a  little  too  far  ;  but  the  term  has  no 
doubt  been  much  abused. 

2  It  is  well  known  that  Sir  B.  Brodie's 
death  was  caused  by  malignant  disease  of 
the  shoulder,  and  that  the  same  shoulder 
had  been  the  seat  of  dislocation  some  years 
before  ;  but  considering  how  often  shoulders 
are  dislocated,  and  how  rarely  any  such  dis- 
ease follows,  it  is  very  difficult  to  believe  that 
we  have  more  in  this  instance  than  a  casual 
coincidence. 


are  caused  by  illegal  or  disgraceful  acts, 
which  the  patient  will  not  disclose,  what- 
ever may  be  the  hazard  of  concealing 
from  the  surgeon  the  cause  of  his  ailment 
(see  the  article  on  Apncea,  p.  88).  In- 
stances of  such  purposed  concealment 
come  too  often  under  the  notice  of  every 
surgeon  of  experience,  not  to  make  them 
veiy  cautious  in  receiviug  their  patient's 
statements  as  to  the  alleged  causes  of 
disease  ;and  therefore  it  is  hardly  neces- 
sary to  quote  instances  of  errors  proceed- 
ing from  a  too  ready  acceptance  of  this 
part  of  the  history.  Perhaps  one  of  the 
most  fertile  sources  of  these  errors  is  the 
diagnosis  of  affections  of  the  larynx  in 
children,  as  to  the  presence  or  absence  of 
a  foreign  body  (Vol.  I.,  pp.  707  and  708). 

Still,  the  cause  of  the  affection  plays  a 
great  part  in  surgical  diagnosis  ;  in  fact, 
it  sometimes  forms  the  basis  of  our  classi- 
fication of  disease.  An  instance  of  this 
is  afforded  b}'  delirium  tremens.  There 
are  other  conditions  of  delirium  which  it 
is  otherwise  difficult  to  distinguish  from 
the  "delirium  e  potu,"  but  which  occur 
in  persons  known  to  be  temperate.  Never- 
theless it  is  justly  held  advisable  to  clas- 
sify these  apart  (that  is  to  say,  to  diag- 
nose them  as  independent  diseases),  and 
to  restrict  the  term  delirium  tremens  to 
the  delirium  of  drunkards  (Vol.  I.,  p. 
581).  The  nature  of  many  diseases  was 
unknown  till  their  exciting  cause  was  dis- 
covered—  a  striking  instance  of  which  is 
afforded  by  glanders  (Vol.  I.,  p.  441)  ;  in 
hydrophobia  also  the  knowledge  of  the 
cause  would  materially  facilitate  the  diag- 
nosis of  the  early  stage  of  the  disease 
(Vol.  I.,  p.  434). 

Inflammatory  and  other  affections  are 
often  found  to  depend  upon  causes  very 
far  removed  at  first  sight  from  their  visi- 
ble effects,  but  connected  with  them  by 
nervous  sympathies,  which  a  knowledge 
of  the  anatomy  and  physiology  of 
the  nervous  system  can  alone  explain. 
In  such  cases  the  diagnosis  is  the  more 
important,  since  on  it  depends  the  cure 
of  the  effect  by  the  removal  of  the  cause. 
The  subject  is  illustrated  by  what  is  said 
at  Vol.  I.,  p.  88,  as  to  local  inflammation 
excited  by  reflex  or  direct  impressions  on 
the  nerves  of  the  part  in  darned,  and  by 
the  instances  quoted  at  Vol.  I.,  p.  352, 
of  the  effects  of  deprivation  of  nervous 
power  in  exposing  the  part  to  gangrene. 

Duration. — The  duration  of  the  disease 
is  another  point  of  the  greatest  import- 
ance in  diagnosis,  particularly  with  re- 
spect to  the  malignancy  or  innocence  of 
tumors,  to  the  inflammatory  or  chronic 
nature  of  diseases,  and  to  a  thousand  such 
questions  of  everyday  practice.  In  the 
diagnosis  of  the  various  forms  of  tumor 
in  the  groin  and  scrotum,  the  duration  of 
the  complaint  up  to  the  time  when  the 
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tumor  attained  considerable  dimensions 
is  a  point  of  extreme  importance.  The 
sudden  formation  of  hernia,  the  gradual 
descent  of  psoas  abscess,  the  slow  growth 
of  hydrocele,  the  rapid  formation  but 
slow  increase  of  hematocele,  the  steady 
and  rapid  growth  of  malignant  tumor  of 
the  testis,  the  slow  increase  and  frequent- 
ly the  complete  suspension  in  growth  of 
varicocele— are  among  the  points  connect- 
ed with  this  part  of  the  subject  which 
have  been  dwelt  on  in  the  preceding 
pages. 

Yet  here  again  errors  may  easily  be 
made.  Thus  some  innocent  tumors  grow 
more  rapidly  than  some  cancers  do  ;  and 
in  all  tumors  we  must  remember  that  the 
growth  may  have  attained  a  large  size 
before  it  has  been  noticed.  Sometimes 
the  growth  of  cancer  is  suspended  during 
even  a  very  considerable  time  ("Vol.  I.,  p. 
282).  Again,  in  the  course  of  a  chronic 
affection, "acute  inflammation  may  occur ; 
and  the  duration  of  the  disease  may  be 
greatly  influenced  by  the  patient's  time  of 
life. 

Course  of  disease.— The  course  of  the 
disease,  from  its  onset  up  to  the  first  visit 
of  the  patient,  is  of  great  importance, 
when  it  can  be  clearly  traced  ;  and  so  to 
a  still  greater  degree  is  its  course  after 
the  patient  has  come  under  treatment. 
There  are  not  a  few  diseases  of  which  no 
skill  can  enable  the  surgeon  to  give  a  con- 
fident diagnosis  without  a  knowledge  of 
their  course.  Examples  of  this  fact  might 
be  drawn  from  every  part  of  surgery  ; 
perhaps  one  of  the  best  is  the  one  which 
long  prevailed  with  respect  to  cases  of 
partial  displacement  of  the  head  of  the 
humerus  with  adhesion  of  the  remains  of 
the  long  head  of  biceps  to  the  bicipital 
groove.  These  cases  are  now  known  to 
be  due  almost,  if  not  quite,  always  to 
chronic  rheumatic  arthritis,  and  not  to 
rupture  of  the  long  tendon  of  the  biceps 
from  injury ;  the  diagnosis  having  been 
established  mainly  by  the  course  of  the 
disease  (Vol.  I.,  p.  118). 

Effects  of  treatment. — When  the  nature 
and  effect  of  previous  treatment  can  be 
accurately  ascertained,  a  great  auxiliary 
to  diagnosis  is  often  acquired  ;  in  fact,  in 
many  cases  the  diagnosis  can  hardly  be 
established  without  some  such  auxiliary. 
This  is  particularly  the  case  in  tumors  of 
the  testis,  in  which  it  is  often  impossible 
to  tell  whether  the  disease  is  malignant 
or  simple  chronic  orchitis  until  the  effect 
of  a  mercurial  course  has  been  noted  (Vol. 
II.,  p.  935).  So  in  tumors  connected  with 
bone.  It  is  often  impossible  to  say  whether 
the  swelling  be  a  strumous,  syphilitic,  or 
rheumatic  "node,  or  a  new  growth,  until 
the  effect  of  appropriate  local  and  con- 
stitutional treatment  has  been  patiently 
watched.     But  here  especial  care   must 


be  taken  to  guard  against  errors  which 
are  very  liable  to  occur  if  the  effect  of 
treatment  be  judged  of  from  the  state- 
ments of  the  patient  ;  so  that  little  im- 
portance can  be  attached  to  this  particu- 
lar in  forming  the  diagnosis,  unless  the 
treatment  has  been  watched  by  the  sur- 
geon himself,  or  has  been  noted  by  another 
medical  observer.  Even  then  the  tempo- 
rary fluctuations  occurring  in  all  diseases 
are  a  fruitful  source  of  error  ;  as  in  the 
instance  cited  above  of  a  tumor  of  the 
testis,  in  which  the  diagnosis  between 
cancer  and  chronic  inflammation  is  to  de- 
pend on  the  effects  of  a  mercurial  course. 
In  malignant  disease,  temporary  improve- 
ment of  the  patient's  condition,  and  even 
some  apparent  diminution  of  the  tumor, 
often  follow  on  the  rest  in  bed  and  other 
measures  which  are  then  for  the  first  time 
adopted  ;  and  thus  the  surgeon  is  liable 
to  be  deceived  into  the  belief  that  his 
treatment  is  acting  upon  an  inflamma- 
tory disorder. 


II.  Symptoms. 

The  second  of  our  general  heads  is 
that  which  comprises  the  symptoms  pre- 
sented by  the  patient  at  the  time  of 
examination.  These  symptoms  are  either 
those  which  the  patient  describes  or 
those  which  he  exhibits.  Here  the 
second  of  our  general  heads  touches 
closely  on  the  third  ;  for  the  examination 
of  the  patient's  body  discloses  changes 
from  the  healthy  condition  which  are 
in  reality  nothing  but  symptoms.  In 
this  place,  however,  it  is  intended  to 
describe  not  the  local  lesions,  but  the 
general  alterations  from  the  natural  state 
— the  general  physiognomy,  as  it  were, 
of  the  disease.  It  is  in  the  applica- 
tion of  these  general  symptoms  to  the 
diagnosis  of  disease  that  the  surgeon  lias 
most  need  of  an  intimate  acquaintance 
with  physiology,  since  he  has  to  connect 
all  the  functional  disturbances  which  he 
discovers  with  the  appropriate  lesions  of 
the  organs  presiding  over  those  functions, 
and  those  again  with  their  possible  causes. 
It  is  difficult  to  arrange  these  symptoms 
in  regular  order,  as  we  have  done  the  par- 
ticulars embraced  under  the  title  of 
"  History."  Unlike  what  occurs  in  med- 
icine, almost  every  surgical  disease  has 
its  local  seat,  and  the  few  diseases  which 
affect  the  whole  body,  as  struma,  consti- 
tutional syphilis,  multiple  or  constitution- 
al cancer,  and  erysipelas,  are  generally 
obvious.  Thus  surgical  diagnosis,  as  far 
as  it  deals  with  the  symptoms  of  disease, 
is  chiefly  concerned  in  obtaining  a  minute 
knowledge  of  the  signs  of  each  particular 
local  ailment,  and  in  separating  them 
from  each  other.     When  the  surgeon  has 
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thus  become  accustomed  to  connect  each 
disease  with  its  own  group  of  symptoms, 
he  has  to  compare  each  group  in  his  own 
mind  with  the  account  which  the  patient 
has  given  of  his  sufferings  from  the  dis- 
ease under  examination.  Here  the  diffi- 
culty is  twofold.  In  the  first  place,  as 
regards  the  group  of  symptoms  which  we 
have  been  taught  to  associate  with  the 
name  of  each  disease.  These  groups 
have  been  laid  down  in  our  books,  as  is 
done  in  the  previous  part  of  this  work, 
with  all  the  conscientious  exactness  which 
the  subject  demands.  But  we  must  re- 
member that  the  names  of  diseases  fre- 
quently do  not  represent  natural  objects 
created  different  from  each  other ;  but 
are  merely  designations  which  have  been 
affixed  to  sets  of  symptoms  grouped  to- 
gether by  nosologists.  Now  the  infinite 
variety  of  nature  easily  eludes  the  bounds 
of  our  formal  classification ;  and  we  are 
constantly  meeting  with  groups  of  symp- 
toms which  can  only  be  brought  under 
one  of  these  designations  insteacTof  an- 
other by  a  certain  amount  of  violence, 
and  which  do  in  fact  partake  of  the  na- 
ture of  both.  Thus,  to  take  an  instance 
lying  at  the  very  threshold  of  our  patho- 
logy— ulceration  and  gangrene  in  soft 
parts,  or  their  equivalents  caries  and  ne- 
crosis in  bone,  are  names  given  to  what 
are  really  parts  of  the  same  process,  viz., 
the  termination  of  inflammation  in  local 
death.  The  things  are  easy  enough  to 
distinguish  from  each  other  in  extreme 
cases.  "When  the  bodies  of  several  ver- 
tebrse  have,  as  it  were,  melted  away, 
without  any  visible  portion  of  dead  bone 
having  ever  been  known  to  have  exfoli- 
ated, there  can  be  no  hesitation  in  saying 
that  here  we  have  caries,  not  necrosis  ; 
when  a  limb  drops  off"  from  the  trunk 
black  and  rotten  a  few  daj's  after  an  in- 
jury, that  this  is  gangrene,  not  ulceration. 
But  in  many  cases  the  two  processes  are 
mixed  ;  and  may  receive  different  names 
from  equally  competent  observers.  Per- 
sons not  in  the  medical  profession,  with 
whom  the  names  of  diseases  are  natur- 
ally held  to  represent  real  entities,  are  of 
course  scandalized  at  such  differences, 
and  believe  that  they  show  either  igno- 
rance in  the  persons  or  imperfection  in 
the  art.  They  really  show  nothing  except 
that  scientific  language  cannot  acquire 
the  copiousness  and  variety  of  the  natu- 
ral processes.  This  difficulty,  however, 
though  it  may  lead  to  some  confusion  and 
some  apparent  difference  of  opinion  in 
the  intercourse  of  practitioners  with  each 
other,  is  not  otherwise  of  much  practical 
moment,  since  the  indications  of  treat- 
ment depend  less  on  accuracy  in  naming 
the  disease  than  on  sagacity  in  weighing 
its  chief  symptoms.  The  second  is  the 
more  important  of  the  two  difficulties, 
viz.,  the   difficulty  in   ascertaining  from 


the  patient  what  the  symptoms  really  are. 
Patients  who  have  acquired,  as  so  very 
many  have,  a  superficial  knowledge  of 
medical  books,  can  easily  describe  the 
leading  symptoms  of  cancer,  uterine  dis- 
ease, stone,  etc.,  which  they  either  feel 
or  imagine  they  feel.  Besides,  without 
the  exercise  of  unusual  caution  it  is  very 
difficult  for  the  surgeon  to  avoid  putting 
leading  questions  on  a  hypothesis  hastily 
formed  ;  and  such  questions  are  pretty 
sure  to  be  answered  in  the  way  he  de- 
sires. Thus  great  caution  in  weighing 
the  patient's  assertions,  and  comparing 
them  with  the  indications  to  be  drawn 
from  his  general  condition  and  from  the 
local  appearances,  is  required  in  one  who 
is  to  be  a  good  investigator  of  symptoms  ; 
and  with  this  should  be  conjoined  much 
deliberation  in  forming  any  guess  at  the 
diagnosis  before  the  evidence  is  complete, 
and  much  dexterity  so  to  phrase  the  ques- 
tions addressed  to  the  patient  as  not  to 
suggest  to  him  in  what  way  to  answer 
them. 

The  least  unsatisfactory  way  of  ar- 
ranging the  symptoms  appears  to  be  in 
the  order  of  the  various  organs  whose 
functions  such  symptoms  showT  to  be  dis- 
turbed. The  table  printed  below  (p.  917) 
will  prove  one  of  the  most  convenient 
methods  of  arrangement ;  and  we  shall 
devote  in  the  sequel  a  few  lines  of  some 
illustrations  of  the  groups  of  symptoms 
which  are  comprised  in  each  of  its  head- 
ings, and  of  their  practical  importance  in 
surgical  diagnosis. 

Nervous  system.  —  The  first  class  of 
symptoms  are  those  referred  to  the  ner- 
vous system — the  brain,  spinal  cord,  and 
nerves.  In  our  table  these  several  parts 
of  the  nervous  system  have  been  separated 
from  each  other ;  and  it  is  one  of  the 
main  objects  of  the  diagnostician  to  ef- 
fect this  separation  ;  that  is  to  say,  to  de- 
termine what  symptoms  point  to  the 
brain,  what  to  the  spinal  cord,  what  to 
the  nerves.  To  illustrate  from  one  of  the 
most  common  surgical  symptoms,  loss  of 
motion  following  on  injury.  If  the  loss 
of  motion  affects  one  side  of  the  body 
only,  and  is  complicated  with  loss  of  con- 
sciousness, it  is  a  clear  indication  of  lim- 
ited pressure  of  the  brain.  If  no  loss  of 
consciousness  is  observed,  it  is  only  after 
the  most  searching  investigation  that  we 
can  admit  that  the  loss  of  motion  depends 
on  lesion  on  the  brain  ;  yet  if  the  palsy  is 
strictly  limited  to  one  side  of  the  body  or 
to  one  set  of  nerves,  this  is  the  more 
likely  hypothesis.  If  it  affects  both  sides 
of  the  body,  but  not  the  intellect,  or  the 
facial  muscles,  or  the  functions  of  the 
nerves  of  special  senses,  the  lesion  must 
be  in  the  spinal  cord,  at  a  level  deter- 
mined by  the  origin  of  the  nerves  of  the 
highest  part  to  which  the  palsy  extends. 
And  we  may  observe  that  the  more  com- 
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plete  the  palsy  both  of  motion  and  sensa- 
tion, the  more  extensive  must  be  tbe  pres- 
sure on,  or  disorganization  of,  the  cord. 
If,  on  the  contrary,  paralysis  of  the  whole 
body  is  present  with  coma,  the  lesion 
must  affect  tbe  brain,  and  that  to  a  very 
great  extent.  If  tbe  loss  of  motion  af- 
fects only  a  small  part  of  the  body,  as  a 
single  limb,  or  a  segment  of  a  limb,  or  a 
still  smaller  part,  it  is  clear  that  the  ner- 
vous centres  themselves  are  untouched  ; 
the  lesion  has  either  implicated  one  or 
more  of  the  nerves ;  or  else  the  loss  of 
motion  depends  on  injury  to  bones,  joints, 
or  muscles.  The  diagnosis  depends  in  a 
great  measure  on  whether  the  extent  of 
the  paralysis  does  or  does  not  coincide 
with  the  anatomical  distribution  of  the 
nerves. 

Pain. — In  the  table  already  referred  to, 
pain,  which  is  of  all  symptoms  the  most 
universal,  has  been  placed  under  the 
head  of  u nerves;"  but  this  is  only  an 
arrangement  dictated  by  convenience. 
The  sense  of  pain,  though  always  con- 
veyed b3r  the  nerves,  yet,  as  a  diagnostic 
indication,  comparatively  very  seldom 
points  to  the  nervous  system  itself,  but  is 
usually  indicative  of  a  morbid  state  of  the 
organs  from  which  the  nerves  are  derived. 
Want  of  space  alone  is  a  sufficient  ob- 
stacle to  our  discussing  the  wide  question 
of  the  value  of  pain  as  a  symptom  of  dis- 
ease.1 Study  of  any  section  in  the  pre- 
vious part  of  this  work  will  show  that  al- 
most every  single  affection  has  its  pecu- 
liar kind  and  degree  of  pain.  Such  a 
study  will  also  prove  how  much  caution 
is  required  in  estimating  this  complex 
and  universal  symptom ;  how  easily  in- 
flammatory pain  may  be  confounded  with 
neuralgic  or  hysterical,  and  vice  versa. 
Again,  the  affections  of  many  organs  are 
signalized  by  pain  in  remote  parts .;  as  the 
pain  in  the  knee,  which  is  symptomatic 
of  disease  of  the  hip ;  the  pain  in  the 
meatus  urethras,  symptomatic  of  stone  or 
ulceration  of  the  bladder,  or  sometimes 
of  disease  of  the  kidneys  ;  and  generally 
'  the  great  number  of  instances  in  which 
pain  referred  to  the  extremity  of  a  nerve 
is  symptomatic  of  irritation  at  a  higher 
part  of  its  course. 

Organs  of  sense. — The  symptoms  refer- 
red to  the  organs  of  sense  are  those  de- 
fects of  sight,  taste,   smell,  hearing,  and 
i   touch,  which  are  almost  always  present 
i   in  all  diseases,  and  which  point  either  to 

<  organic  lesions,  functional  disturbances, 
i  or  affections  of  the  nervous  system,  as  the 
i  case  may  be.  It  would  be  endless  to  enii- 
i  merate  them.  Let  us  take  a  prominent 
i   instance.     If  the  student  will  turn  to  the 

<  essay  on  Diseases  of  the  Eye  (Vol  II., 

1  The  reader  may  be  referred  to  Mr.  Hilton's 
I   Lectures  on  Rest  and  Pain. 


p.  101),  he  will  find  an  account  of  the  nu- 
merous organic  lesions  of  the  deeper 
parts  of  the  eye  upon  which  loss  of  sight 
may  depend  ;  but  loss  of  sight,  even  total 
loss,  may  be  symptomatic  merely  of  some 
affection  of  parts  remote  from  the  eye,  as 
abscess  of  the  antrum  (Vol.  II.,  p.  569)  ; 
or  may  depend  on  some  disease  of  the 
brain  or  the  optic  nerve  (Vol.  II.,  p  100); 
or  may  be  merely  an  effect  of  hemorrhage, 
or  of  some  depressing  habit  producing 
anaemia  of  the  choroid  or  retina  (Vol.  II., 
pp.  103,  104).  Most  of  these  .symptoms 
are  obviously  local,  and  their  interpreta- 
tion depends  in  a  great  measure  upon 
the  results  of  a  physical  examination  of 
the  organ. 

Organs  of  respiration. — The  symptoms 
referred  to  the  respiratory  organs,  though 
of  less  vital  importance  in  surgical  than 
in  medical  diagnosis,  are  yet  numerous 
and  highly  important.  We  must  be  con- 
tent here  with  one  or  two  illustrations  of 
the  truth,  that  the  broad  facts,  at  any 
rate,  if  not  the  minutest  phenomena,  in 
this  group  of  symptoms  must  be  as  pre- 
sent to  the  mind  of  the  surgeon,  if  he 
would  succeed  in  diagnosis,  as  to  that  of 
the  physician ;  and  it  must  not  be  for- 
gotten that  the  diagnosis  of  surgical  af- 
fections of  the  respiratory  organs  involves 
often  that  prompt  action  on  which  the 
instant  saving  or  loss  of  life  depends. 
Thus,  in  injuries  of  the  neck,  the  import- 
ance of  recognizing  the  dyspnoea  which 
may  arise  from  fracture  with  displace- 
ment of  the  hyoid  bone,  and  distinguish- 
ing it  from  the  numerous  other  causes 
which  may  produce  the  same  effect,  is 
well  illustrated  by  the  case  related  at  p. 
112.  Again,  in  the  same  class  of  cases, 
it  is  of  the  utmost  importance  to  have 
studied  minutely  the  symptoms  produced 
by  the  impaction  of  a  foreign  body  ;  to 
distinguish,  for  example,  between  the 
usually  paroxysmal  dyspnoea,  with  pain 
about  the  thyroid  cartilage,  but  without 
fever  or  effusion  in  the  air  passages,  which 
are  the  leading  symptoms  of  a  foreign 
body  impacted  near  the  glottis,  and  the 
dyspnoea  of  croup  (Vol.  I.,  p.  708).  It  is 
true  that  the  history,  if  it  could  be  relied 
on,  would  make  the  diagnosis  certain  ; 
but  frequently  in  these  cases  the  history 
is  unknown  or  fallacious.  To  proceed 
with  the  same  illustration,  the  reader 
may  consult  (Vol.  I.,  p.  706)  what  has 
been  said  about  the  diagnosis  between 
pneumonic  consolidation  causing  absence 
of  respiratory  murmur,  and  the  same 
phenomenon  as  the  consequence  of  im- 
paction of  a  foreign  body  in  one  of  the 
main  bronchial  tubes.  So  too  of  the  di- 
agnosis between  the  various  sources  and 
kinds  of  effusion  into  the  pleura  after  ac- 
cident (Vol.  II.,  p.  769  et  seq.). 

Organs  of  circulation. — The  condition  of 
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the  organs  of  circulation  is  of  very  great 
importance  in  surgical  diagnosis  ;  not 
merely  the  general  state  of  the  pulse, 
which  is  always  noted  as  a  matter  of 
course  in  all  diseases,  medical  and  surgi- 
cal, but  also  the  irregularities  in  the  or- 
gans of  local  circulation,  arterial,  venous, 
and  lymphatic.  The  various  alterations 
in  the  arterial  circulation  caused  by  an 
aneurism  furnish  the  most  familiar  ex- 
ample of  the  diagnostic  signs  drawn  from 
the  arteries  ;  but  there  are  innumerable 
others ;  among  which  we  may  instance 
the  sudden  loss  of  pulse  in  the  lower  part 
of  a  limb,  traceable  up  to  a  definite  point, 
after  an  injury,  without  great  ecchymosis, 
diagnostic  of  rupture  of  the  inner  coats  of 
an  artery  (Vol.  I.,  p.  462)  ;  the  extraor- 
dinary enlargement  of  arteries  naturally 
imperceptible,  which  is  observed  in  aneu- 
rism by  anastomosis  (Vol.  II. ,  p.  392)  ; 
and  the  peculiar  thrill  noticed  in  the  pul- 
sation of  the  larger  arteries  in  anaemic 
persons.  In  the  venous  circulation,  some 
of  the  most  common  diagnostic  phenom- 
ena are  the  passive  enlargement  of  the 
veins  of  a  part,  with  or  without  oedema, 
which  marks  simple  obstruction  at  a 
higher  point  of  the  vessel,  whether  from 
coagulation  of  the  blood,  or  pressure  of-  a 
tumor  ;  the  hardness,  redness,  and  ten- 
derness along  the  vein,  with  oedema, 
which  characterize  phlebitis  (Vol.  II.,  p. 
293) ;  the  purring  thrill  which  is  felt  in 
large  veins  from  pressure  not  completely 
interrupting  the  current.     In  the  absorb- 


ent system,  besides  the  direct  evidences 
of  inflammation  (Vol.  II.,  p.  487),  and 
the  rare  examples  of  lymphatic  fistula? 
(Vol.  II.,  p.  473),  the  chief  phenomena  to 
which  attention  is  called  in  diagnosis  are 
those  of  simple  inflammatory  or  specific 
enlargement  of  the  glands. 

The  errors  which  may  be  committed  in 
the  interpretation  of  these  symptoms  are 
very  numerous.  Thus  the  sudden  stop- 
page of  the  arterial  circulation  may  be 
due  to  embolism  and  not  to  accident  ;  the 
enlarged  vessels  around  a  vascular  tu- 
mor, though  they  pulsate,  may  be  some 
of  them  veins ;'  the  thrill  referred  to 
anaemia  may  be  due  to  aneurism  ;  the 
venous  enlargement  and  oedema  may  be 
due  to  simple  retardation  of  the  circula- 
tion without  positive  obstruction ;  the 
glandular  enlargement  to  irritation,  and 
not  to  morbid  deposit. 

[It  may  not  be  amiss  to  refer  to  the 
sphygmograph,  as  a  valuable  instrument 
in  the  study  and  diagnosis  of  diseases 
affecting  the  circulation.  The  subject  is 
too  extensive  to  be  entered  upon  at  length 
here,  especially  as  it  is  not  yet  fully  de- 
veloped. But  the  reader  who  may  desire 
to  look  further  into  it,  will  find  much 
valuable  information  in  Dalton's  Treatise 
on  Human  Physiology,  7th  ed.,  p.  289 ; 
also  in  Flint's  Practice  of  Medicine,  5th 
ed.,  p.  101,  and  in  Hartshorne's  Essen- 
tials of  Practical  Medicine,  5th  ed.,  p. 
124.  Marey's  sphygmograph  is  shown 
in  fig.  970.     "It  consists  essentiallv  of  a 


Fie.  970. 


Marey's  sphygmograph  applied  to  the  arm. 


very  delicately  adjusted  lever,  one  end  of 
which  rests  upon  an  upright,  which  by  a 
rounded  surface,  presses  on  the  radial 
artery  at  the  wrist ;  while  its  free  end 
sustains  a  pen,  whose  point  is  placed  in 
contact  with  a  strip  of  paper,  kept  in 
steady  motion  by  clockwork.  Each  beat 
of  the  pulse,  therefore,  magnified  by  the 
lever,  is  registered  in  a  waving  line  upon 
the  paper.  Some  observers  prefer  a 
smooth  point  acting  upon  smoked  glass 
for  the  registration  "  (Ilartshorne).  Dr. 
E.  A.  Mahomed,  of  London,  has  given 
much  attention  to  this  subject,  and  has 
described  a  modification  of  Marey's  in- 
strument (Med.  Times  and  Gazette,  Jan. 


20,  1872).  Another  form  of  sphygmo- 
graph, known  as  Pond's,  has  met  with 
much  favor  in  this  country  (fig.  971). 
Fig.  972  represents  the  tracing  from  the 
pulse  of  a  person  in  vigorous  health, 
fig.  973  that  of  the  right  radial  pulse  in  a 
case  of  thoracic  aneurism,  and  fig.  974 
that  of  the  left  in  the  same  patient.] 

Digestive,  systems. — Besides  the  genera 
indications  which  are  to  be  drawn  from 
the   condition  of  the  tongue  and  of  the 

1  This  has  been  particularly  noted  in 
arteriovenous  aneurism,  as  in  Mr.  Moore's 
case,  quoted  at  Vol.  II., p.  380;  but  I  have  seen 
the  same  thins  in  cirsoid  aneurism. 
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bowels,  the  symptoms  which  refer  to  the 
various  portions  of  the  alimentary  canal 


rF^.  971. 


Pond's  sphyginograph.] 

occupy  a  high  place  in  the  diagnosis  of 
many  surgical  ailments.    The  importance 


of  studying  the  general  condition  in  cases 
of  constipation,  in  order  to  the  diagnosis 
between  mere  mechanical  obstruction, 
acute  strangulation,  inflammation,  and 
simple  inaction,  will  be  appreciated  by 
perusing  the  observations  on  that  subject 
(Vol.  II.,  p.  599  et  seq.).  Perhaps  we 
ought  also  to  illustrate  the  fact,  that 
symptoms  referable  at  first  sight  to  the 
digestive  system  may  be  only  reflex  phe- 
nomena excited  by  disease  or  injury  of 
remote  parts.  The  familiar  instances  are 
the  vomiting,  which  is  symptomatic  of 
early  disease  of  the  kidneys,  and  that 
which  almost  always  follows  on  superficial 
injuries  of  the  brain  (Vol.  I.,  p.  642). 

Urinary  organs.  —  The  general  symp- 
toms which  are  referred  to  the  urinary 
organs  are  less  important  in  surgery  than 
in  medicine,  these  symptoms  being  mainly 
confined  to  the  cases  of  local  disease  of  the 
organs,  but  not  entirely  so.  A  perusal 
of  the  essay  on  Diseases  of  the  Uri- 
naky  Organs  will  show  how  numerous 
and  complicated  are  the  general  phenom- 
ena which  the  surgeon  must  master  in 
order  to  the  successful  diagnosis  of  the 
affections  of  that  system.  With  reference 
to  the  bearing  of  urinary  phenomena  on 
the  general  condition  of  the  patient,  the 
most  practical  example  is  the  frequent 
disappointment  which  operating  surgeons 
experience  from  having  neglected  to  ex- 
amine the  urine  before  proceeding  to  ope- 
ration, and  having  accidentally  performed 
a  serious  but  avoidable  operation  on  a 


[Fig.  972. 


Firm  and  long  pulse  of  vigorous  health. 
Fig.  973. 


Eight  radial  pulse  in  a  case  of  thoracic  aneurism  (Finlayson). 
Fig.   974. 


Left  radial  pulse  in  same  (Finlayson).] 


patient  laboring  under  Bright's  disease.  I  rate  on  a  case  of  chronic  disease  of  a  joint, 
It  ought  to  be  a  fixed  rule  never  to  ope-  |  to  extirpate  a  large  tumor,  or  perform 
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any  other  operation  which  is  not  abso- 
lutely inevitable,  without  a  previous  care- 
ful examination  of  the  urine. 

Genital  organs. — The  functions  of  the 
genital  organs  are  disturbed  almost  ex- 
clusively by  local  diseases  ;.  but  in  the 
male  sex  a  few  general  diseases  react  on 
the  sexual  system  ;  an  example  of  which 
is  the  atrophy  of  the  testicles  which  fol- 
lows mumps  in  some  rare  cases  (Vol.  II., 
p.  915),  and  occasionally  succeeds  injuries 
of  the  head  (Vol.  II.,  p.  946).  In  the 
diagnosis  also  of  some  affections  of  the 
brain,  it  is  important  to  note  the  sexual 
symptoms  ;  an  instance  of  which  is  fur- 
nished by  the  perverted  sexual  appetites 
which  are  occasionally  symptomatic  of 
epilepsy,  and  are  sometimes  regarded  as 
its  exciting  cause  (Vol.  II.,  p.  9421. 

Locomotive  system. — The  locomotive  sys- 
tem also  furnishes  us  chiefly  with  indica- 
tions comprised  under  the  head  of  "Phy- 
sical Examination,"  unless  the  skin  'be 
included  under  this  term.  Every  symptom 
connected  with  this  great  eliminant  organ 
should  be  most  carefully  noted  in  the  first 
and  in  all  subsequent  examinations  of  the 
patient.  Its  heat,  dryness,  harshness, 
color,  state  of  circulation,  presence  of 
eruptions,  and  a  host  of  other  particulars 
too  numerous  to  mention,  furnish  diag- 
nostic indications  of  the  greatest  import- 
ance. 

Micellaneous. — Finally,  there  are  some 
miscellaneous  symptoms  which  cannot  be 
referred  to  any  of  the  organs  of  the  body, 
but  which  may  have  a  considerable  influ- 
ence on  the  diagnosis  of  the  disease.1 
Thus  the  condition  of  restlessness  and 
malaise  which  accompanies  inflammatory 
fever  (Vol.  I.,. p.  77)  ;  the  cachexia  which 
is  so  striking  in  some  cases  of  cancer 
(Vol.  I.,  p.  301)  ;  the  general  physiog- 
nomy which  is  to  a  certain  extent  charac- 
teristic respectively  of  hysteria  (Vol.  I., 
p.  587),  of  struma  (Vol.  I.,  p.  166),  and 
of  secondary  or  constitutional  syphilis 
,(Vol.  I.,  p.  213);  the  tendency  to  sym- 
metrical occurrence  in  certain  diseases 
{e.g.,  hypertrophy  of  the  bones  of  the  face, 
Vol.  I.,  p.  267),  are  particulars  not  to  be 
referred  to  any  distinct  system  of  organs, 
but  which  it  would  be  extremely  inaccu- 
rate to  overlook  in  forming;  a  diagnosis. 


III.  Physical  Examination. 

Our  third  elementary  division  refers  to 
the  physical  examination  of  the  diseased 
parts.     As  this  must  of  course  be  done  by 

1  A  few  of  these  miscellaneous  particulars 
would,  in  our  scheme  (pp.  917,  918),  be  re- 
ferred to  under  the  head  of  "  Remarks  ;" 
the  greater  number  wotdd.  niid  a  place  under 
the  heading  "  Aspect." 


the  surgeon's  senses,  it  is  convenient  to 
refer  to  the  main  particulars  under  the 
head  of  the  special  sense  by  which  they 
are  perceived :  as  those  which  are  discov- 
ered by  the  sight— alterations  in  form,  in 
color,  in  volume,  in  shape,  in  transpar- 
ency, and  here  we  must  speak  of  micro- 
scopical and  other  instrumental  obser- 
vations ;  by  the  touch  —  alterations  in 
consistence,  in  relation,  in  volume,  in 
pulsation,  in  mobility  ;  by  the  hearing ; 
and  by  the  smell. 

To  these  we  ought  to  add  chemical  ex- 
amination, in  which  all  the  above  senses 
are  employed.  This  method  of  examina- 
tion has  superseded  the  disgusting  appli- 
cations which  were  made  of  the  sense  of 
taste  by  the  medical  practitioners  of  a 
former  day,  so  that  this  sense  bears  no 
part  in  diagnosis. 

27ie  microscope.- — Let  us  commence  this 
long  list  of  particulars  by  the  visual  phe- 
nomena ;  and  first  of  the  artificial  aids  to 
vision.  There  are  a  great  many  cases 
in  which  the  surgeon  has  to  make  use  of 
the  lens  in  forming  his  diagnosis.  Eor 
persons  of  not  very  sharp  sight,  a  convex 
lens  is  necessary  in  examining  the  eye  for 
minute  foreign  bodies,  colorless  hairs,  crab 
lice,  and  on  other  such  occasions ;  and  its 
aid  is  invaluable  in  throwing  an  oblique 
light  into  the  eye,  to  examine  the  capsule 
of  the  lens  and  the  contents  of  the  poste- 
rior chamber.  In  skin-diseases  also  a 
lens  is  very  frequently  serviceable. 

The  use  of  the  microscope  in  surgical 
diagnosis  is  a  matter  on  which  practical 
men  differ  extremely.  Like  most  other 
things,  in  this  age  of  minute  research,  the 
microscope  has  become  a  specialty  in  prac- 
tice, and  is  therefore  decried  by  those  who 
know  little  of  its  use,  and  exaggerated  in 
importance  by  those  who  know  little  else. 
But  the  truth  lies,  in  all  these  cases,  be- 
tween the  extremes.  What  was  at  one 
time  believed  to  be  the  special  province  of 
the  microscope  in  surgical  diagnosis,  viz., 
to  distinguish  between  cancer  and  inno- 
cent tumors,  has  been  found  to  be  a  prob- 
lem beyond  the  unaided  powers  of  the 
microscope ;  and,  in  fact,  as  our  knowl- 
edge of  the  subject  has  advanced,  the 
sharp  line  which  was  formerly  thought 
to  separate  malignant  and  innocent  tu- 
mors has  become  less  distinct,  and  it  is 
generally  allowed  that  there  are  forms  of 
disease  which  partake  of  the  character  of 
both  (Vol.  I.,  pp.  274,  280);  yet  the  value 
of  a  good  microscopical  examination  of  a 
tumor  has  been  fully  established,  though 
it  is  now  considered  as,  in  many  cases, 
only  one  of  numerous  diagnostic  signs,  to 
be  used  along  with  the  histoi-y,  the  naked 
eye  characters,  and  the  relations  of  the 
tumor,  in  forming  a  judgment  as  to  its 
nature  ;  and  in  that  connection  of  very 
great  importance,   although    not    to    be 
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trusted  to  alone  in  complicated  cases. 
There  are  numerous  simpler  cases  of  tu- 
mor in  which  microscopical  examination 
alone  suffices  for  diagnosis  ;  but  in  many 
of  these  cases  the  diagnosis  can  also  be 
formed  without  its  aid.  All  this  refers  to 
tumors  after  their  removal  from  the  body; 
but  in  the  living  body  also  it  is  often  pos- 
sible to  remove  a  very  small  portion  of  the 
tumor  by  microscopical  examination  ;  and 
such  a  method  is  occasionally  made  use  of 
(Vol.  III.,  p.  386,  note). 

It  is,  however,  in  the  examination  of 
the  fluids  of  the  body,  and  of  substances 
discharged  or  said  to  be  discharged,  that 
the  microscope  has  its  most  undoubted 
and  most  important  use.  The  pathology 
of  urinary  affections  rests  almost  as  much 
upon  microscopical  indications  as  upon 
all  other  methods  of  examination  put  to- 
gether. The  presence  of  pus-globules,  of 
blood-globules,  of  epithelium,  of  animal- 
cules, of  fungi,  and  of  other  microscopical 
objects  too  numerous  to  mention,  in  mat- 
ters evacuated  naturally  or  artificially, 
often  materially  assists  or  even  alone 
establishes  the  diagnosis  of  a  case  ;  while 
innumerable  instances  of  delusion  and 
trickery,  in  which  foreign  substances  are 
alleged  to  have  been  passed  from  the 
mouth,  urethra,  vagina,  and  rectum,  can 
only  be  distinguished  from  those  which 
are  real  by  its  agency ;  and  in  the  latter 
case  the  microscope  alone  can  establish 
the  diagnosis,  and  thereby  perhaps  relieve 
the  patient  from  the  fear  of  an  internal 
tumor,  who  may  have  simply  passed  a 
shred  of  undigested  meat  from  his  bowels  ; 
or  announce  to  one  in.  whom  an  intussus- 
cepted  portion  of  intestine  has  been  passed 
the  possibility  of  recovery  of  health ;  or 
again  warn  the  friends  of  another  in 
whom  organized  and  apparently  malig- 
nant structures  may  be  passed,  from  the 
anus,  that  these  are  probably  the  frag- 
ments of  some  hidden  tumor  in  the  bowel ; 
or  in  whom  small  fragments  of  feces  may 
be  detected  in  the  urine,  that  these  prove 
the  existence  of  a  communication  between 
the  bowels  and  bladder  (Vol.  II.,  p.  762]. 

In  skin-diseases  again  the  microscope  is 
indispensable,  and  has  doubtless  rendered 
to  that  department  of  pathology  the  best 
service  which  it  has  received  of  late,  by 
clearly  marking  out  certain  diseases  as 
local,  depending  on  the  presence  of  a  para- 
sitic plant  or  animal,  and  therefore  in  all 
cases  curable  by  simple  local  measures 
directed  to  the  destruction  of  the  parasite 
(Vol.  III.,  p.  795  et  seq). 

The  above  is  not  meant  as  an  exhaus- 
tive enumeration  of  the  uses  of  the  micro- 
scope in  surgical  diagnosis,  but  merely  as 
a  specimen  of  its  chief  applications  ;  and 
it  justifies  us  in  saying,  that  though  a  man 
may  be  a  very  good  surgeon  without  being 
anything  of  a  microscopist,  yet  the  highest 


attainments  in  diagnosis  cannot  be  within 
the  reach  of  such  a  one. 

Ophthalmoscope,  etc. — Of  the  diagnostic 
value  of  the  inventions  for  examining 
special  organs  it  is  needless  to  say  any- 
thing here,  since  a  reference  to  the  essay 
on  Diseases  of  the  Eye  will  suffice  for 
the  ophthalmoscope  ;  to  Diseases  of  the 
Ear,  for  the  speculum  auris  and  otoscope  ; 
and  so  on.  One.  word  may  perhaps  be 
added  with  respect  to  one  of  these  instru- 
ments, the  use  of  which  has  excited  much 
contention — the  speculum  vaginae.  Al- 
though there  can  be  no  doubt  that  the  ex- 
amination of  women,  and  especially  un- 
married women,  by  this  means,  has  been 
carried  to  a  most  unnecessary,  indecent, 
and  reprehensible  extent,  both  in  this 
country  and  elsewhere,  its  use  cannot  on 
that  account  be  dispensed  with  in  appro- 
priate cases.  Those  which  fall  under  the 
care  of  obstetric  physicians  need  not  be 
spoken  of  here.  The  main  uses  of  the 
speculum  vaginae  in  surgery  are  to  exam- 
ine the  vagina  and  neck  of  the  uterus  for 
sores,  in  case  of  discharge  after  suspicious 
intercourse,  to  examine  and  expose  tu- 
mors situated  about  the  os  uteri  or  in  the 
wall  of  the  vagina,  and  in  plastic  opera- 
tions on  the  vagina. 

Alterations  inform. — The  surgeon  ought 
to  be  so  intimately  acquainted  with  the 
natural  form  of  every  part  of  the  body, 
that  any  variation,  be}rond  those  natural 
minute  differences  which  constitute  indi- 
viduality, should  arrest  his  attention  at 
once.  Striking  instances  of  the  import- 
ance of  recognizing  any  little  alteration  in 
form  due  to  disease  may  be  found  in  every 
part  of  surgery.  Thus  the  slight  fulness 
caused  by  a  strangulated  obturator  hernia 
was  noticed  by  Mr.  Obre  as  constituting 
a  difference  between  the  two  femoral  fossae, 
and  led  him  to  the  happy  idea  of  cutting 
down  upon  and  liberating  the  consti'icted 
knuckle  of  intestine  (Vol.  II.,  p.  738). 

Color.  —  The  natural  color  of  parts  is 
composed  of  the  color  of  the  blood  circu- 
lating in  them,  and  that  of  any  special 
pigment  they  may  contain,  seen  through 
varying  thicknesses  of  skin  or  through 
mucous  membrane.  Hence  variations  from 
the  natural  hue  may  be  caused  by  altera- 
tions in  the  mass  of  blood  (pallor  and  red- 
ness), or  from  detention  of  blood  in  the 
part  (lividity  and  ecchymosis),  or  from  ab- 
sence or  undue  deposit  of  pigment  (of  the 
former  of  which  albinism  may  be  taken  as 
an  example,  of  the  latter  melanosis,  the 
cutaneous  maculae,  Addison's  disease),  or 
from  undue  thickening  of  the  cuticle,  or 
cutification  of  the  mucous  membrane  (as 
in  prolapsus  vaginae). 

Volume. — -The  alterations  in  the  volume 
of  parts  depend  either  on  hypertrophy  of 
their  natural  elements,  or  on  fluid  or  air 
effused  into  their  interstices,  or  on  the  or- 
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ganization  of  inflammatory  products,  or 
on  the  pressure  of  a  new  formation.  In 
distinguishing  these  various  particulars 
from  each  other,  the  touch  must  often  come 
to  the  assistance  of  the  sight.  The  hyper- 
trophy of  the  skin  and  cellular  tissue  which 
constitutes  elephantiasis  can  indeed  be 
recognized  by  the  unaided  sight ;  but  in 
order  to  distinguish  between  the  thicken- 
ing of  hypertrophy  (so  called)  of  bone,  and 
that  of  periosteal  deposit,  the  part  must 
be  carefully  examined  with  the  hand  ;  so 
of  the  swelling  of  oedema  or  emphysema, 
of  dropsical  etfusions,  of  chronic  inflam- 
mation, and  of  tumors. 

Transparency. — The  familiar  instance  in 
which  transparency  is  used  as  the  test  of 
the  nature  of  a  disease  is  hydrocele ;  but 
in  a  few  other  cases  it  is  also  employed,  as 
in  cysts  in  the  popliteal  space,  occasion- 
ally. Opacity  also  is  a  phenomenon  which 
is  still  more  frequently  noted  by  the  sur- 
geon, and  more  especially  in  the  humors 
of  the  eye.  - 

Consistence. — Alterations  in  consistence 
are,  amongst  all  other  tactile  indications, 
those  from  which  diagnosis  derives  most 
frequent  assistance.  It  would  be  endless 
to  enumerate  all  of  them ;  the  softening 
or  hardening  of  different  stages  or  varieties 
of  inflammation,  the  flabbiness  of  atrophy, 
the  rounded  softness  of  fat,  the  boggy 
feeling  of  gangrene — are  among  the  most 
familiar  illustrations.  Some  among  these 
tactile  phenomena,  however,  deserve  spe- 
cial mention,  viz.,  emphysema,  crepitus, 
and  fluctuation.  The  first  is  the  peculiar 
crackling  which  denotes  the  presence  of 
air  in  the  cellular  tissue.  It  is  a  sensation 
which  is  often  to  be  met  with,  and  which, 
when  once  known,  can  hardly  afterwards 
fail  to  be  recognized,  since  there  is  nothing 
else  exactly  like  it.  It  is  a  kind  of  crepi- 
tus, but  cannot  be  confounded  with  that 
sensation.  Its  most  common  cause  is  the 
escape  of  air  from  the  respiratory  organs 
into  the  cellular  tissue  ;  and  it  becomes  a 
.sign  of  importance  in  wounds  or  contu- 
sions of  the  neck  and  injuries  of  the  chest, 
proving  the  existence  of  a  wound  of  the 
trachea,  a  fracture  or  rupture  of  the  larynx 
or  some  lower  part  of  the  tube,  an  injury 
of  the  lung  in  cases  of  fractured  ribs,  an 
opening  of  the  pleura  or  a  wound  of  the 
lung  in  penetrating  wounds  of  the  chest. 
But  there  are  many  other  causes  of  em- 
physema. It  occurs,  though  rarely  and 
only  to  a  limited  extent,  around  punctured 
wounds  in  any  part  of  the  body,  or  around 
the  opening  of  an  abscess ;  it  may  be 
caused  by  a  wound  of  any  part  of  the 
gastro-intestinal  tract,1  and  is  one  of  the 

1  After  a  wound  of  the  rectum  made  in 
puncture  of  the  bladder  per  rectum,  I  have 
seen  emphysema  occur  and  extend  up  to  the 
chest ;  so  that  the  feeling  of  the  parietes  of 


symptoms  of  the  decomposition  of  the 
tissues  in  gangrene. 

Crepitus  is  a  name  given  by  surgeons  to 
the  crackling  produced  by  the  rubbing  of 
two  rough  surfaces  together.  When  used 
in  a  surgical  description  without  any  qual- 
ifying adjective,  it  is  intended  to  signify 
the  rough  grating  which  is  produced  by 
the  friction  of  two  exposed  bony  surfaces 
on  each  other.  It  is,  therefore,  pathogno- 
monic of  fracture  in  a  case  of  recent  in- 
jury, and  of  erosion  of  the  cartilages  and 
ulceration  of  the  exposed  bony  surfaces 
in  a  case  of  joint-disease.  There  is  no 
sensation  which  can  be  confounded  with 
this  kind  of  crepitus,  nor  any  ambiguity 
in  the  indications  to  be  drawn  from  it. 
But  besides  this  fresh  rough  bony  crepitus 
there  are  other  kinds  of  crepitus,  indicat- 
ing different  conditions,  and  sometimes 
rather  difficult  to  make  out.  The  effusion 
which  follows  inflammation  of  the  sheath 
of  a  tendon  produces  a  kind  of  crepitus 
which,  in  its  simplest  form,  is  very  easy 
to  distinguish  from  bony  crepitus,  it  being 
more  of  a  creaking  than  a  crackling,  and 
obviously  produced  by  the  rubbing  of  soft 
though  somewhat  rough  surfaces  together 
(Vol.  III.,  p.  391).  As  the  lymph  which 
produces  the  sensation  becomes  drier  and 
harder,  the  crepitus  becomes  rougher,  but 
never  attains  the  crisp  decided  feeling  of 
the  crepitus  of  a  recent  fracture.  But  the 
crepitus  of  a  fracture  becomes  less  crisp 
and  decided  as  the  bony  ends  get  rounded 
off  and  coated  with  soft  matter.  Hence 
in  injuries  which  are  not  recent,  it  is  often 
difficult,  and  sometimes  impossible,  to  de- 
cide whether  the  crepitus  is  from  effusion 
in  sheaths  of  tendons  or  in  joints,  or  whe- 
ther it  is  from  fracture.  This  is  particu- 
larly the  case  in  the  examination  of  injuries 
of  the  shoulder-joint  some  time  after  their 
infliction. 

Again,  crepitus  is  produced  in  old  rheu- 
matic disease  of  the  joints;  but  it  is  usually 
easy  to  distinguish  this  from  the  crepitus 
of  caries  ;  for  this  crepitus,  being  due  to 
the  rubbing  of  the  "additamentary"  pieces 
of  bone  on  each  other,  is  far  freer  and 
more  decided,  and  is  obviously  caused  by 
portions  of  bone  far  more  movable  than 
the  carious  surfaces  of  a  joint  can  be.  I 
have  seen  a  case  in  which  the  sound  pro- 
duced was  so  loud  that  it  could  be  dis- 
tinctly heard  at  some  distance  (Vol.  III., 
p.  256). 

The  most  important  of  all  the  diagnostic 
signs  dependent  on  the  touch  is  fluctuation, 
or  the  sensation  of  fluid  enclosed  in  a  cav- 
ity. This  sensation  depends  on  the  well- 
known  properties  of  a  fluid,  viz.,  that  its 
particles  are  movable  on  each  other  by  the 
slightest  possible  force,  or,  in  other  words, 

the  thorax  was  just  what  is  perceived  in  cases 
of  fractured  ribs. 
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that  a  fluid  has  no  cohesion,  and  that  it  is 
incompressible.  The  most  perfect  example 
of  this  sensation  is  where  thin  serum  is 
enclosed  in.  a  moderately  tense  bag,  as  in 
the  case  of  a  large  ascites.  In  such  a  case, 
if  a  finger  be  firmly  laid  upon  any  part  of 
the  bag,  the  least  tap  given  to  any  other- 
part  of  the  bag  with  the  fingers  of  the 
other  hand  will  cause  a  distinct  wave  of 
fluid  to  strike  the  first  finger.  This  is. the 
most  usual  way  of  ascertaining  fluctuation, 
and  the  most  certain  ;  but  of  course  it  is 
not  available  for  limited  and  deep-seated 
collections.  Smaller  collections  are  more 
usually  tested  in  this  manner :  alternate 
pressure  is  made  with  the  fingers  of  the 
two  hands;  when  one  finger  is  pressed 
down  gradually  and  firmly  on  the  collec- 
tion of  fluid,  the  latter,  being  incompress- 
ible, transmits  the  pressure,  however  slight 
it  may  have  been,  to  the  other  finger;  and 
the  sensation  of  a  rounded  elastic  body  is 
communicated  to  that  finger.  This  sensa- 
tion is  usually  verified  by  repeating  the 
proceeding  with  the  two  hands  alternately. 
Care  must  be  taken  not  to  forget  that  the 
elastic  reaction  of  the  fluid  is  perceived, 
not  by  the  finger  which  is  making  active 
pressure  on  the  tumor,  but  by  that  Avhieh 
is  lying  still  on  its  surface,  and  therefore 
to  direct  the  attention  to  that  finger.  The 
perfection  of  the  sensation  depends  on  the 
fluid  being  enclosed  in  a  capsule,  and  on 
its  not  being  too  deep-seated.  When  the 
quantity  of  fluid  is  small  and  deep,  ano- 
ther method  is  often  used.  This  consists 
in  pressing  the  end  of  the  finger  sharply 
down  upon  the  supposed  fluid  and  sud- 
denly withdrawing  it  a  little,  when  the 
wave  of  fluid  which  was  driven  down  by 
the  push  of  the  finger  will  rise  up  and 
strike  against  it. 

It  is  m  his  accurate  perception  of  fluc- 
tuation that  the  surgeon  chiefly  shows  his 
tactile  accomplishment.  But  there  are 
many  cases  in  which  it  is  very  difficult  to 
decide  upon  the  presence  of.  fluctuation, 
and  many  in  which  it  is  impossible.  Nor 
need  this  appear  strange  if  the  cause  of 
the  sensation  be  considered.  It  depends 
mainly  on  the  fact  that  the  particles  of  a 
fluid  are  movable  on  each  other  by  the 
slightest  possible  force  ;  that  it  has  no  co- 
hesion. But  this,  though  true  of  the  pure 
fluid  with  which  physical  reasoning  is  con- 
versant, as  the  pure  serum  in  the  above 
instance,  is  by  no  means  true  of  the  mixed 
substances  sometimes  found  in  the  body, 
of  which  it  is  difficult  to  say  whether  they 
are  more  fluid  or  solid,  and  which  are  very 
soft  and  very  elastic,  but  still  can  hardly 
he  said  to  have  no  cohesion  or  to  be  in- 
compressible. Thus  in  some  very  soft 
tumors,  almost  of  creamy  consistence,  such 
as  the  most  rapidly -growing  of  the  cancer- 
ous tumors  of  the  liver,  it  is  impossible, 
even  after  they  have  been  removed  from 
the  body,  to  say  whether  they  fluctuate  or 


not ;  and  in  the  soft  mass  of  granulations 
into  which  the  synovial  membrane  of  the 
knee  is  converted  in  the  gelatiniform  de- 
generation, it  is  hardly  possible  to  say 
whether  the  soft  mass  does  or  does  not 
contain  one  of  those  limited  collections  of 
fluid,  so  often  found  there,  without  the  use 
of  the  grooved  needle. 

The  latter  instrument  should  always  be 
used  in  such  cases,  and  will  clear  up  any 
doubt  which  the  surgeon  may  feel. 

Fluctuation  may  always  be  prevented 
by  the  thickness  of  the  sac-  in  which  the 
fluid  is  contained,  as  in  some  old  hydro- 
celes ;  or  by  the  extreme  tension  of  the 
sac  preventing  the  slight  displacements 
which  are  essential  to  the  undulation  of 
the  fluid.  This,  also,  is  often  noticed  in 
hydrocele.  The  extreme  depth  of  the 
collection,  again,  and  the  mass  of  soft 
parts  covering  it,  may  so  obscure  the 
sensation  as  to  prevent  any  confident 
diagnosis.  In  order,  therefore,  to  avoid 
errors  as  far  as  possible,  and  to  avoid  the 
appearance  of  error  in  circumstances 
whei'e  an  accurate  diagnosis  has  been  un- 
attainable, the  surgeon  must  be  very  care- 
ful to  familiarize  himself  with  the  numerous 
circumstances  in  which  fluid  may  be  pre- 
sent without  fluctuation  being  felt,  and, 
on  the  other  hand,  where  a  deceptive  sen- 
sation of  fluctuation  may  be  elicited  from 
soft  and  elastic  solids.  [For  example,  if 
pressure  be  made  with  either  hand  alter- 
nately across  a  mass  of  muscle,  not  tense 
(any  one  can  try  it  upon  his  own  thigh), 
the  feeling  is  precisely  that  of  a  collection 
of  fluid.  But  if  the  hands  are  placed 
lenythwisevfith  the  muscular  fibres,  no  such 
sensation  is  communicated.  It  must  be 
obvious  that  ignorance  of  this  fact  might 
betray  the  surgeon  into  mortifying  error.] 

Relation. — Changes  in  the  natural  rela- 
tions of  parts  are  appreciated  chiefly  by 
the  touch,  though  this  is  often  assisted  by 
sight,  and  occasionally  by  hearing.  They 
chiefly  refer  to  those  alterations  in  the 
position  of  prominent  points  of  bone, 
which  are  produced  either  by  violence  in 
fracture  or  dislocation,  or  by  muscular  ac- 
tion in  diseases  of  joints,  and  in  some 
affections  of  bone.  In  the  exploration  of 
the  abdomen  for  tumor  or  to  diagnose  the 
seat  of  obstruction,  and  in  exploration  of 
the  chest  with  reference  to  the  diagnosis 
of  fluid  in  the  pleura,  the  ear  also  comes 
into  play.  Beside  the  actual  changes  in 
position,  changes  in  the  direction  of  bones 
become  sometimes  of  much  consequence, 
as  in  the  diagnosis  of  dislocations  of  the 
shoulder.  In  some  chronic  diseases  also 
the  relations  of  parts  undergo  changes 
which  it  is  of  the  utmost  importance  to 
anticipate  and  discover.  A  notable  in- 
stance of  this  is  the  displacement  which 
the  femoral  artery  sometimes  suffers  in 
chronic  abscess  of  the  thigh,  where  the 
vessel  has  been  wounded  by  the  very  care 
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which  has  been  taken  to  make  the  inci- 
sion away  from  its  normal  course. 

Mobility. — Alterations  in  mobility  de- 
pend on  the  solutions  of  continuity  of 
bones,  ligaments,  or  fascia?,  on  the  one 
hand,  whereby  parts  which  ought  to  be 
fixed  become  movable  ;  or,  on  the  other, 
on  chronic  inflammation,  leading  to  ad- 
hesion or  ankylosis,  by  which  movable 
parts  become  fixed.  The  most  common 
illustration  of  unnatural  mobility  is  that 
of  fracture ;  and  perhaps  the  most  per- 
fect instance  of  the  diagnostic  value  of  loss 
of  natural  mobility  is  in  early  disease  of 
the  hip.  When  other  symptoms  might 
be  doubtful,  the  contrast  in  mobility  of 
the  sound  and  diseased  joint  will  usually 
at  once  clear  up  the  case. 

Pulsation. — The  alterations  in  pulsa- 
tion have  been  already  spoken  of,  under 
the  symptoms  referable  to  the  orgaus  of 
circulation.  Every  opportunity  should 
be  taken  of  studying  the  various  kinds 
of  unnatural  pulsation  which  are  noticed 
in  diseased  vessels,  and  of  verifying  by 
post  -  mortem  examination  the  morbid 
conditions  on  which  they  depend  ;  such 
as  the  expansive  pulsation  of  ordinary 
aneurism,  the  obscure  thrill  of  extrava- 
sation depending  on  ruptured  artery, 
the  vibrating  and  purring  thrill  of  arterio- 
venous aneurism,  the  tremulous  move- 
ment often  perceived  in  the  large  arteries 
(chiefly  the  abdominal  aorta)  in  ansemia. 

Sound.  —The  faculty  of  hearing  is  to  be 
employed  in  many  parts  of  surgical  diag- 
nosis, although  it  may  be  less  important 
than  in  medical  diagnosis.  The  use  of 
the  stethoscope  ought  never  to  be  neg- 
lected ;  and  every  opportunity  should  be 
taken  for  becoming  familiar  with  the 
healthy  and  morbid  sounds,  and  for  trac- 
ing upon  the  dead  body  the  causes  upon 
which  the  latter  depend.  The  great  im- 
portance of  the  bruit  in  the  diagnosis  of 
aneurism  is  the  most  striking  instance  of 
the  employment  of  the  ear  in  surgery  ; 
but  it  must  not  be  forgotten  that  aneu- 
risms exist  without  bruit— in  fact  the 
most  numerous  class  of  aneurisms,  the 
thoracic,  are  very  frequently  devoid  of  all 
sound— and  that  also  (but  much  more 
rarely)  bruit  exists  without  aneurism,  as 
in  a  few  cases  of  pulsatile  malignant  tu- 
mor (Vol.  II.,  p.  340),  or  of  tumors  press- 
ing on  large  arteries  (Ibid.,  p.  338).  In 
cases  of  suspected  stone,  the  ear  gives  the 
most  definite  and  unmistakable  evidence 
of  the  presence  of  the  foreign  body.  In 
necrosis  the  ring  of  the  probe  against  the 
hard  exposed  bone  is  very  characteristic. 
In  cases  of  injury  to  the  thorax  ausculta- 
tion becomes  occasionally  indispensable  ; 
and  in  a  few  other  circumstances  the  sense 
of  hearing  furnishes  useful  data. 

Smell. — The  province  of  this  sense  in 
diagnosis  is  very  limited,  since,  though 
peculiar  odors  are  associated  with  many 


morbid  conditions,  their  other  symptoms 
are  quite  sufficient  to  distinguish  them, 
or  if  not,  the  diagnosis  could  not  be  es- 
tablished by  the  odor.  Perhaps  favus 
may  be  an  exception,  in  which  the  pecu- 
liar mouse-like  smell  is  considered  as  a  cha- 
racteristic of  great  value.  Some  surgeons 
attribute  much  importance  to  the  smell  of 
matter  discharged  from  a  sinus,  as  indicat- 
ing, by  a  peculiar  sanious  odor,  that  it  pro- 
ceeds from  a  carious  surface  of  bone  ;  but 
too  much  stress  should  not  be  laid  on  this. 

Chemical  examination. — The  province  of 
chemistry  in  establishing  the  diagnosis  of 
surgical  ailments  is  not  very  extensive, 
although  in  confirming  that  diagnosis,  and 
in  suggesting  a  rational  plan  of  treat- 
ment, it  is  frequently  useful.  In  urinary 
diseases,  indeed,  some  chemical  examina- 
tion of  the  secretion  is  necessary  ;  and  the 
same  may  be  said  in  cases  of  stone :  but 
there  are  few  other  instances  in  which 
chemical  analysis  is  necessary  in  the  ordi- 
nary exigencies  of  surgery.  In  medical  ju- 
risprudence, however,  chemical  examina- 
tion is  indispensable  in  almost  every  case. 

Such  are  the  chief  sources  of  surgical 
diagnosis ;  and  in  order  not  to  overlook 
any  of  them  in  examining  the  cases 
which  come  before  him,  it  is  useful  for 
the  student  at  the  commencement  of  his 
practice  to  be  prepared  with  a  form  which 
may  embrace  them  all,  and  suggest  them 
to  the  examiner.  Such  forms  are  still 
more  useful  in  the  registration  of  hos- 
pital cases,  where  reference  is  so  much 
facilitated  by  uniformity  of  system.  Ac- 
cordingly, 1  have  subjoined  a  form  for 
the  registration  of  cases,  which  Avas  de- 
vised by  Dr.  Bristowe,  to  whose  kindness 
I  am  indebted  for  its  insertion.  It  has 
been  in  use  for  some  years  at  St.  Thomas's 
Hospital,  and  is  adapted  to  both  medical 
and  surgical  cases.  An  example  of  a 
case  of  either  kind  is  inseited  on  the 
form.  These  forms  are  intended  also  to 
serve  as  indexes  to  the  detailed  notes  of 
the  most  important  cases,  which  would  of 
course  be  taken  at  considerable  length, 
and  numbered.  These  detailed  notes  are 
to  be  marked  with  the  same  number  as  is 
prefixed  to  the  column  appropriated  to 
the  tabulated  case.  Thus  a  reference  to 
the  symptoms  connected  with  any  of  the 
main  headings  in  the  table  would  at  once 
give  all  the  morbid  phenomena  connected 
during  life  with  each  organ  or  system  of 
organs.  The  post-mortem  register  is  to 
be  arranged  on  the  same  plan,  and  a 
second  reference  to  it  would  give  all  the 
morbid  appearances  with  which  these  phe- 
nomena are  associated.  Thus,  if  the 
lines  are  traced  horizontally,  they  give  a 
succinct  account  of  the  morbid  conditions 
of  the  various  organs,  and  references  to  a 
more  accurate  and  detailed  account  of 
those  conditions  when  necessary  ;  while, 
if  the  columns  be  read  vertically,  they 
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give  a  succinct  account  of  the  symptoms  I  and  (as  before)  a  reference  to  a  more  copi- 
connected  with  each  particular  disease,  |  ous  account  when  necessary. 

Table  for  Begistration  of  Medical  and  Surgical  Cases. 


Organs  of 

Digestion.                         Organs  of  Circulation.              Organs  of  Respiration.                 Nervous  System. 

1.    Disease  for  which  ad- 
mitted.         Duration. 

1st  attack. 
1.  Acute  rheumatism. 
3  weeks. 

Acute  necrosis  of  femur. 
12  hours. 

2.  Associated  disease. 

Duration. 

2.  Mitral-valve  disease. 

Pyaemia. 

3.  Result. 

(1)  Cured.             (2)  Nil. 

Dead. 

4.  Sex.                        Age. 
Occupation. 

F.                                     16. 

S.  Servant. 

M.                                     5±. 

Child. 

5.  Date  of             Date  of 
Admission.      Discharge. 
No.  of  days  in  Hospital. 

Dec.  9.                    Jan.  24. 
46  days. 

March  29.               April  9. 
11  days. 

Brain. 

Want   of  sleep  at   times 
from  pain. 

No  sleep  last  6  or  7  davs  : 

sensible  to  last. 

Spinal  cord. 

X 

Nerves. 

Pain  in  many  joints  (shift- 

Severe pain  in  right  thigh. 

and  left  side  of  face  ;  and 
for    short    time    in    left 

wrist. 

ing);  pain  in  chest. 

Organs  of  sense. 

X 

X 

Larynx  and  trachea. 

X 

X 

Lungs.                                 ( 
Pleurae.                                ( 

r 

Slight  cough  on  admis-    | 
sion.                    -j 

Severe     incessant    loose 

cough  last  3  days  with 
short  breath.     Chest  re- 
sonant. 

1 

Expectoration. 

X 

None. 

r 

Heart.                                   j 

Pericardium. 

1 

Increased  area  of  dulness 
(?    effusion).      No   fric- 
tion.    Systc.  m.  at  apex 



11    d.    after   admission, 
persistent. 



Arteries. 

P.  regular ;  quick. 

P.  about  160.     Impercep- 
tible last  day. 

Veins  and  capillaries. 

Blood. 

Lymphatic  system. 

Tongue,  mouth,  and  sali- 
vary glands. 

T.    furred    on    admission 
and  for  some  time  after. 

T.    moist,    but   furred. 
Last  2  or  3  days  dry. 

Fauces,    pharynx,    and 
oesophagus. 

Abscess   on   L.   side   in 

neighborhood  of  fauces  ; 

opened  day  before  death. 

Peritoneum. 

X 
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Sexual           Urinary 
Locomotive  Organs.                                     Organs.            Organs.                      Organs  of  Digestion. 

Liver. 

No  jaundice. 

Spleen,  thymus,  thyroid, 
and  S.  R.  capsules. 

Stomach.                             \ 

i 
I 

Thirst  and  had  appetite 
when  admitted  and  for 
some    time  after.     Gas- 
trodynia. 

Want  of  appetite.  No 
sickness. 

Vomitus. 

Intestines.                           ( 

X 

B.  not  loose. 

Dejections.                          ( 

Kidneys,  etc. 

Bladder  and  urethra. 

Urine. 

1 

Male  organs. 

Z^=^=^Z 

' 

Ovaries. 

^\^^^-^ 

Other  female  organs. 

•   - 

^-^"^\^ 

Muscular  system. 

Very  feeble. 

Osseous, 

■ 

Acute  necrosis  of  nearly 

whole    femur ;     opened 

7th  d.     Acute   necrosis 

near  ramus  of  jaw.  (Lt.) 

beginning     April     1st  ; 

opened  April  6th. 

Articular,  and 

Pain,  redness,  and  swell- 

ing of  many  joints. 

Fibrous  systems. 

Adipose  and  areolar  tis- 
sues. 

Integuments.                                      Perspiration. 

1 

Skin  dry  all  along.  A 
few  sudamina. 

Aspect. 

Face  much  flushed  at 
beginning.  Aspect  of 
typhus. 

Operations    and    date   of 
operations. 

r 

Remarks.                            -j 

{ 

Treated  with  lemon-juice 
then  with  potash,   anc 
occasional  hot-baths. 

Complained  of  illness  12 
hours  only  before  admis- 
sion. First  symptoms, 
pain  in  thigh,  coming  on 
without  obvious  cause. 

Name  of  patient. 
Medical  officer. 
Reference. 

M.  M.  Lack. 
Dr.   

J.  Scully. 

Mr.  
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1.  Duration,  in  the  first  two  lines,  is 
intended  to  be  duration  up  to  the  time  of 
entering  hospital. 

2.  Practically,  it  has  been  found  con- 
venient to  place  information  relating  to 
"pain"  (neuralgic,  or  of  other  kind)  un- 
der the  head  of  nerves. 

3.  Where  two  lines  are  bracketed,  the 
intention  is  that,  in  cases  where  it  is  im- 
possible conveniently  to  separate  the  de- 
scription of  the  two  or  three  organs  thus 
bracketed,  the  combined  description  shall 
either  extend  over  the  whole  space  or  be 
limited  to  the  central  part  of  the  space. 

4.  Where  more  than  one  organ  or  tissue 
is  involved  in  the  same  disease,  the  fact 
should  be  repeated  under  each  head;  thus, 
when  joint-disease  is  mentioned  under  its 
appropriate  heading,  it  will  be  often  pro- 
per to  mention  caries  under  the  head  of 
bones. 

5.  It  is  sometimes  desirable  to  give  the 
duration  of  a  symptom,  or  the  time  at 
which  it  commenced  or  ceased.  This  may 
be  conveniently  done  by  making  the  day 
of  admission  the  starting-point  of  reckon- 
ing, and  by  speaking  of  time  in  days;  thus, 
duration,  14  d.  to  lb'  d.,  indicating  a  dura- 
tion of  three  days  inclusive,  beginning 
from  the  14th  day  after  admission ;  or,  3 
d.  to  2  d.,  indicating  a  duration  of  five 
days  inclusive,  beginning  from  three  days 
before  admission. 

6.  A  line  placed  under  any  remark  indi- 
cates that  the  condition  to  which  it  refers 
is  important  or  grave.  And  the  degree  of 
gravity  may  further  be  roughly  indicated 
by  the  degree  of  thickness  of  the  line. 

7.  A  cross  placed  in  any  space  indicates 
that  the  organ  or  part  to  which  it  refers 
was  ascertained  to  be  healthy. 

8.  A  horizontal  line  similarly  placed 
indicates  that,  from  some  oversight,  the 
condition  of  the  part  to  which  it  refers 
was  not  ascertained. 

9.  A  D  or  an  M  placed  in  the  corner  of 
a  compartment  is  used  to  signify  that  the 
notes  of  the  case"  contain  a  detailed  de- 
scription or  a  detailed  microscopic  account 
relating  to  the  circumstances  contained  in 
the  compartment. 

[Since  this  article  appeared r  the  use  of 
the  clinical  thermometer  has  been  very 
widely  extended,  and  no  form  of  registra- 
tion, either  for  medical  or  for  surgical 
cases,  can  be  regarded  as  complete,  which 
does  not  include  records  of  the  tempera- 
tures as  observed  from  day  to  day,  or 
morning  and  evening.  "'Temperature- 
charts  "  are  generally  kept  separately, 
and  the  variations  of  the  pulse  may  be 
placed  on  the  same  paper,  so  as  to  enable 
the  observer  easily  to  note  the  relation  of 
these  two  important  phenomena.  (See 
Vol.  I.,  p.  131.) 

The  observations  are  much  more  relia- 
ble if  made  with  a  self-registering  instru- 


ment, such  as  is  shown  in  fig.  975.  The 
bulb  may  be  placed  under  the  tongue,  in 
the  axilla  (wiped  dry),  or  in  the  rectum. 
It  is  better  from  time  to  time  to  test  the 


Fig.  975. 


Clinical  thermometer. 

accuracy  of  the  instrument,  by  having  it 
compared  with  a  known  standard.  ISTor- 
mally,  the  temperature  is  98J5°  Fahr., 
with  a  very  slight  range  of  variation. 
Any  marked  departure  from  this  point  is 
indicative  of  disturbance,  grave  in  pro- 
portion to  the  degree  of  elevation  or  de- 
pression of  the  body-heat.] 


The  importance  of  anatomical  knowl- 
edge and  anatomical  examination  in  sur- 
gical diagnosis  is  greater  than  that  of  any 
other  of  the  sources  of  diagnosis.  This 
will  be  best  illustrated  by  the  following 
remarks  on  Regional  Surgery. 
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Eegional  Surgery. 

The  object  of  the  following  pages  is  to 
give,  in  as  few  words  as  possible,  the  main 
considerations  by  which  the  surgeons 
ought  to  he  guided  in  distinguishing  from 
each  other  the  affections  of  the  various 
regions  of  the  body,  so  far  as  those  con- 
siderations depend  on  the  structure  of 
each  region.  Such  a  treatise,  if  com- 
pletely executed,  would  embrace  all  the 
points  at  which  surgery  and  anatomy 
touch  each  other,  and  would  therefore 
extend  over  the  greater  part  of  the  theory 
of  surgery ;  hut,  as  most  of  these  points 
have  been  fully  treated  of  in  the  body  of 
this  work,  it  will  suffice  for  me  here  to 
give  a  general  view  of  the  leading  features 
of  the  anatomy  of  each  region,  and  to 
dwell  more  particularly  on  such  diseases1 
as  have  not  found  a  place  in  the  previous 
pages. 

Of  the  Head. 

The  regional  anatomy  of  the  scalp  and 
skull  is  simple.  The  parts  present  merely 
a  series  of  laminae  overlying  the  cerebrum. 
These  laminse  may,  for  surgical  purposes, 
be  divided  into  the  hairy  scalp,  including 
the  skin  and  the  tendon  of  the  occipito- 
frontalis  muscle,  with  the  large  vessels 
contained  between  them ;  the  cellular  in- 
terspace between  this  tendon  and  the  peri- 
cranium, in  which  the  smaller  vessels 
ramify ;  the  pericranium  and  skull ;  and 
the  membranes  of  the  brain.  It  is  unnec- 
essary to  attempt  here  any  summary  of 
the  well-known  points  connected  with  the 
normal  anatomy  of  these  various  struc- 
tures. The  point  of  chief  importance  in 
the  case  of  any  morbid  product  in  this 
region  is  to  determine  from  which  of  the 
laminae  it  has  sprung.  This  knowledge 
will  of  itself  frequently  determine  the 
nature  of  the  disease,  and  will  at  any  rate 
give  the  most  valuable  indications  as  to 
the  possibility  of  surgical  interference. 

1.  The  affections  of  the  supei-ficial  layer 
— the  hairy  scalp — do  not,  as  a  general 
rule,  lead  to  any  difficulties  in  diagnosis  ; 
nor  need  the  reader  be  detained  here  by 
observations  on  such  affections  as  ery- 
sipelas, the  cutaneous  eruptions,  the  ordi- 
nary forms  of  neevus,  of  innocent  tumor, 
or  of  cancer — affections  which  have  been 
treated  of  in  other  parts  of  this  work.2 

1  It  must  be  remembered  that  all  injuries 
will  be  found  in  our  first  volume,  described 
in  the  same  regional  classification  as  that 
which  is  here  adopted. 

2  I  may  perhaps  notice  that  all  the  affec- 
tions of  the  scalp  are  essentially  cutaneous, 
and  that  the  malignant  affections  are  ex- 
ceedingly  rare.     Almost   all   tumors   are   of 


Two  only  of  the  diseases  of  the  scalp  and 
its  subcutaneous  tissue  appear  to  me  to 
require  notice  here — viz.,  the  congenital 
encysted  tumor  perforating  the  skull,  and 
some  of  the  rarer  forms  of  vascular  pulsa- 
tile tumor. 

The   congenital   cutaneous  cysts  have 
been  referred  to  in  the  essay  on  Tumors, 
Vol.  I.,  p.  247.   Their  frequent  occurrence 
in  the  orbit,  and  their  occasional  commu- 
nication with   the    cranial   cavity,    have 
been   noticed  in  that  essay.     A  similar 
(but  usually  larger)  perforation  sometimes 
exists  in  the  skull,  below  a  tumor  resem- 
bling in  all  respects,  before  removal,  the 
ordinary  sebaceous  tumor  of  the   scalp, 
but  congenital.     It  is  not  to  our  present 
purpose  to  discuss  whether  the  hole  in  the 
bone  is  the  result  of  pressure  while  it  is 
in  a  membranous  condition,  or  of  original 
imperfect  development.    The  practical  ef- 
fect is  the  same,  viz.,  that  the  tumor  lies 
on  the  dura  mater.     The  removal  of  the 
tumor  is  not  on  that  account  to  be  abso- 
lutely discountenanced,  but  its  important 
relations   call  for   increased  care   in  the 
diagnosis  and  treatment  of  such  of  these 
tumors  as  are  congenital.   They  are  gener- 
ally brought  under  the  surgeon's  notice  in 
childhood.    The  main  questions,  in  a  case 
of  congenital  tumor  of  the  scalp,  are,  first, 
whether  the  tumor  is  dermal  or  encephalic; 
secondly,  allowing  it  to  be  dermal,  whether 
it  perforates  the  bone  or  not.     Great  care 
should   be  taken  in  examining  any  con- 
genital tumor  lying  in  any  of  the  ordinary 
situations  of  encephalocele ;  and  if  such 
a  tumor  (not  being  a  mevus)  partakes  in 
any  obvious    degree    in   the   respiratory 
movements,   still   more   if  pressure   pro- 
duces any  evidence  of  cerebral  disturb- 
ance, it  is  far  more  wise  to  abstain  from 
interference,,  except   in  case   of  evident 
necessity ;  such  as  the  extension  of  the 
growth  downwards,  and  the  onset  of  more 
evident  cerebral  symptoms;  when  an  oper- 
ation may  be  proposed  as  a  last  chance, 
after  its  dangers  and  uncertainties  have 
been  clearly  set  before  the  child's  parents. 
A  tumor  in  other  parts  of  the  scalp,  which 
is  rounded,   movable,   non-vascular,   not 
swelling  up  with  crying,  coughing,  etc., 
and  in  which  pressure  does  not  affect  the 
brain,  may  fairly  be  pronounced  dermal. 
In  a  few  such  tumors,  the  finger-nail  in- 
sinuated underneath  the  base  will  detect 
a  depression  in  the  skull.     Since  the  de- 
pression may  be  due  to  perforation  of  the 
outer  table  only,1  it  does  not  absolutely 

the  encysted  variety  ;  but  I  have  met  with  a 
fatty  tumor  here. 

1  Mr.  Athol  Johnstone  mentions  four  cases 
of  these  perforating  sebaceous  tumors.  In 
one,  at  an  operation  for  sebaceous  tumor  of 
the  scalp,  the  bone  was  found  perforated,  the 
dura   mater   was    injured;  and   the   patient 
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contra-indicate  operation  ;  but  it  would  be 
advisable  before  operating  to  be  satisfied 
of  the  decided  increase  in  size  of  the 
tumor.  Even  if  no  depression  can  be  felt, 
the  skull  may  still  be  perforated ;  so  that 
great  caution  should  always  be  used. 

With  respect  to  the  pulsatile  tumors  of 
the  scalp,  which  are  formed  by  dilata- 
tion of  the  large  arteries  below  the  skin, 
their  anatomy  and  treatment  has  been 
described  in  the  essay  on  Aneurism, 
Vol.  II.,  p.  391 ;'  and  an  allusion  has 
been  made  to  the  occasional  difficulty 
of  distinguishing  them  from  malignant 
tumors  of  the  skull,  in  the  essay  on  Dis- 
eases of  the  Bones  (Vol.  III.,  p.  180). 
The  presence  of  cerebral  symptoms  on 
pressure  is  a  clear  diagnostic  mark,  and 
ought  absolutely  to  forbid  any  operative 
interference  ;  but  any  appearance  of  mor- 
bid action  in  the  skull  at  the  seat  of  the 
tumor  —  more  particularly  thickening 
without  signs  of  inflammation— should 
render  the  surgeon  very  cautious  in  his 
diagnosis. 

2.  The  occipito-frontalis  tendon  forms, 

died.  The  case  occurred  abroad.  The  pre- 
paration was  presented  to  the  Royal  College 
of  Surgeons  by  Mr.  Prescott  Hewett.  In  two 
other  cases,  Mr.  Johnstone,  in  dissecting  out 
sebaceous  tumors,  found  a  small  perforation 
in  the  bone  beneath  them.  No  ill  conse- 
quences occurred.  In  the  fourth  case,  in  an 
infant  who  died  from  other  causes,  a  seba- 
ceous tumor  was  found  lodged  in  a  depres- 
sion in  the  bone  just  above  the  orbital  arch, 
but  not  perforating  the  bone  (Lectures  on  the 
Surgery  of  Childhood,  p.  15).  M.  Giraldes 
has  published,  in  his  Lecons  cliniques,  p. 
342,  an  account  of  a  singular  case  of  congeni- 
tal dermoid  tumor  of  the  skull,  lying  over 
the  anterior  fontanelle,  and  which  was  long 
mistaken  for  a  meningocele,  in  consequence 
of  the  peculiar  nature  of  the  fluid  evacuated 
from  it  by  puncture.  This  was  so  precisely 
identical  with  the  cerebro-spinal  fluid  that 
M.  Giraldes,  havingtpunctured  a  spina  bifida 
on  the  same  day,  was  unable  to  distinguish 
any  difference  between  their  contents.  How- 
ever, at  last,  as  he  made  no  progress  in  the 
treatment  of  the  case  by  repeated  puncture 
and  application  of  pressure,  he  determined 
to  lay  open  the  tumor.  A  flap  was  formed 
from  the  skin  of  the  scalp,  and  then  the 
tumor  was  exposed  and  opened.  It  was  now 
discovered  that  there  was  no  communication 
with  the  skull,  and  tlie  cyst  was  therefore 
removed  entire  with  perfect  success. 

1  In  speaking  of  the  treatment  of  aneurism 
by  anastomosis  in  that  essay,  I  accidentally 
omitted  to  refer  to  Mr.  Southam's  case,  pub- 
lished in  the  Med.-Chir.  Trans.,  vol.  xlviii., 
in  which  the  disease  was  successfully  treated 
by  a  combination  of  the  ligature  of  the  com- 
mon carotid  artery  and  the  use  of  setons.  Mr. 
Southam  informs  me  that  Mr.  Nunneley  and 
another  surgeon  have  also  treated  cases  suc- 
cessfully in  the  same  way. 
vol.  in.— 59 


in  an  anatomical  description,  the  second 
of  the  layers  of  tissue  which  protect  the 
brain  :  but  as  the  surgical  affections  of 
this  tendon  could  not  be  distinguished 
from  those  of  the  skin  to  which  it  is  firmly 
attached,  it  may  be  neglected  in  this  place. 
We  come  then  to  the  cellular  interspaces 
between  the  tendon  and  the  pericranium, 
to  which  the  tendon  stands  in  the  same 
relation  as  the  deep  or  muscular  fascia 
does  to  the  cellular  interspaces  in  the 
other  parts  of  the  body.  In  this  inter- 
space the  most  ordinary  affection  is  the 
diffuse  inflammation  so  common  after 
scalp-wounds  ;  but  this  has  been  already 
treated  of  in  the  essay  on  Injuries  of 
the  Head,  Vol.  I.,  p.  603.  Effusions  of 
blood  sometimes  take  place  in  the  same 
space,  and  lead  to  interesting  questions  of 
diagnosis  and  treatment.  Such  effusions, 
as  far  as  I  have  seen,  occur  only  in  early 
childhood,  and  are  probably  always  the 
result  of  accident :  although  the  occur- 
rence of  the  blow  or  fall  may  not  always 
be  known,  since  no  mark  may  have  been 
left.  The  fluctuating  swelliug  may  ex- 
tend over  the  whole  scalp,  or  over  a  large 
part  of  one  side  of  it,  being  generally 
more  prominent  in  the  temporal  region. 

When  this  blood- tumor  extends  over 
the  whole  head,  I  have  seen  it  mistaken 
for  hydrocephalus — from  which,  however, 
there  should  be  no  difficulty  in  distinguish- 
ing it ;  since  the  forehead  has  not  the 
characteristic  shape  of  that  disease,  the 
bones  are  not  thrust  out,  and  the  skull 
can  generally  be  detected  underneath  the 
fluid.  From  cephalsematoma  it  may  be 
diagnosed  by  its  position,  since  the  latter 
is  confined  in  ordinary  cases  to  the  parie- 
tal bone  ;  by  the  history — the  one  being 
congenital,  the  other  usually  not ;  and  by 
the  absence  of  the  defined  ridge  which 
encircles  a  cephalsematoma.  When  a  large 
artery  has  been  injured,  these  blood- 
swellings  sometimes  pulsate,  and  increase 
very  rapidly  in  size,  so  as  to  require  ac- 
tive treatment.  Two  courses  are  then 
open  :  either  to  cut  across  the  swelling, 
and  endeavor  to  find  the  wounded  vessel, 
or  to  tie  the  vessel  at  a  higher  point  The 
latter  course  is  only  possible  when  pressure 
on  some  branch  (most  probably  one  of  the 
superficial  temporal  arteries)  will  arrest 
the  pulsation.  In  such  a  case  Mr.  Athol 
Johnstoue  tied  the  temporal  artery  with 
complete  success.  The  tumor  was  of 
large  size  ;  and  to  have  laid  it  completely 
open  and  evacuated  the  contents  would 
have  been  a  severe  operation,  and  possi- 
bly might  have  been  accompanied  by  a 
good  deal  of  hemorrhage. 

In  ordinary  cases  little  treatment  is 
required. '     Under  the  use  of  evaporating 

1  On  the  treatment  of  blood-tumors  refer- 
ence may  be  made  to  the  essay  on  Contusion, 
Vol.  I.,  p.  625. 
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lotioDs,  the  tumor  gradually  subsides. 
But  if  it  continues  in  a  chronic  condition, 
it  is  justifiable  to  puncture  and  empty  it  ; 
employing  at  the  same  time  carefully- 
adjusted  pressure.  I  once  treated  such  a 
case  in  this  manner,  and  had  the  oppor- 
tunity of  dissecting  the  parts  a  few  months 
afterwards,  the  child  having  died  of  an- 
other disease.  I  found  no  traces  of  the 
collection  of  blood,  except  some  decolor- 
ized fibrin  and  a  few  stratiform  clots, 
bound  down  by  a  layer  of  false  membrane. 

3.  The  next  layer  of  tissue  is  formed  by 
the  pericranium  and  skull.  The  blood- 
tumor,  which  is  produced  by  pressure  on 
the  infant's  head  during  deliver}',  and 
which  is  called  cephalsematoma,  is  smaller 
than  the  sub-apoueurotic  extravasations 
above  spoken  of,  appears  in  a  few  hours 
after  birth,  is  situated  on  the  parietal 
bone,  and  is  bounded  by  a  distinct  ridge. 
The  same  ridge,  bounding  a  small  round 
circumscribed  collection  of  fluid,  is  also 
familiar  to  surgeons  as  a  frequent  ^symp- 
tom in  blows  on  the  head,  and  a  frequent 
cause  of  mistake  to  inexperienced  ob- 
servers, who  confound  these  appearances 
with  those  of  depressed  fracture  (see  Vol. 
I.,  p.  612).  Such  extravasations  from 
blows  always  disappear  spontaneously  ; 
nor  is  there  any  more  reason  for  surgical 
interference  in  cases  of  cephalhematoma.1 

The  affections  of  the  skull  are  by  far 
the  most  frequent  and  the  most  important 
of  those  which  attack  this  region.  They 
may  be  divided  into — 1,  the  results  of 
simple  inflammation,  acute  or  chronic  •, 
2,  scrofulous  affections  ;  3,  syphilitic  affec- 
tions ;  4,  tumors,  innocent  or  malignant. 
Possibly  also  simple  hypertrophy  migh. 
be  added  to  the  list ;  but  I  have  never 
been  able  to  satisfy  myself  of  the  exist- 
ence of  this  affection  apart  from  the 
results  of  chronic  inflammation. 

The  diagnosis  and  treatment  of  these 
affections  may  be  thus  stated  in  a  tabular 
form : — 

[See  Table  on  pp.  924-5.] 

4.  After  the  affections  of  the  skull  come 
those  diseases  of  the  cranial  contents 
which  fall  under  the  notice  of  the  sur- 
geon ;  that  is  to  say,  the  tumors  project- 
ing through  the  cranium.  Inflammatory 
affections  of  the  meninges  arising  from 
constitutional  causes,  and  the  distension 
of  the  membranes  or  of  the  ventricles  of 
the  brain  from  hydrocephalus,  come  more 
properly  under  the  notice  of  the  physician  ; 
nor  can  we  here  enter  upon  the  wide  ques- 


1  For  a  more  full  account  of  cephalhemato- 
ma the  reader  is  referred  to  Dr.  West's  Lec- 
tures on  the  Diseases  of  Infancy  and  Child- 
hood. 


tion  of  their  diagnosis  and  treatment.  The 
intracranial  inflammations  which  follow 
injuries  are  treated  of  at  Vol.  I.,  pp.  659 
et  seq.  Our  present  subject  will  comprise 
congenital  tumors  arising  from  malfor- 
mation (meningocele  and  encephalocele), 
and  the  numerous  forms  of  tumor  which 
were  originally  described  by  Louis  as 
fungous  tumors  of  the  dura  mater ;  to 
which  a  few  words  on  chronic  hydroceph- 
alus must  be  added,  in  order  to  illustrate 
and  explain  the  surgical  operation  of 
paracentesis  capitis. 

Encephalocele  and  meningocele  are  tu- 
mors formed  by  a  hernia  of  the  membranes 
of  the  brain  through  the  skull,  in  one  of 
the  parts  where  the  bones  are  deficient  in 
early  life.  In  encephalocele  a  portion  of 
brain  also  lies  outside  the  skull,  while  in 
meningocele  nothing  protrudes  except  a 
bag  of  the  membranes  filled  with  sub- 
arachnoid fluid. 

The  tumors  so  formed  are  soft,  rounded, 
bluish  in  color  where  covered  by  thin 
skin,1  and  from  their  congenital  forma- 
tion, their  color,  and  their  increase  in 
size  when  the  child  cries,  are  often  mis- 
taken for  nrevus.  It  is  also  often  difficult 
to  distinguish  them  from  congenital  en- 
cysted tumors,  and  sometimes  perhaps 
impossible  before  operation.2 

The  pathological  anatomy  and  diag- 
nosis of  such  tumors  is  an  important  and 
interesting  question,  to  which  much  at- 
tention has  been  paid  by  Mr.  Prescott 
Hewett,  who  has  explained  the  subject 
very  clear] }r  in  a  course  of  lectures  de- 
livered by  him  as  Professor  of  Surgery 
at  the  College  of  Surgeons,  but  not  yet 
published.3  I  cannot  affect  to  add  any- 
thing to  the  information  then  first  col- 
lected on  this  head,  nor  in  the  space  at 
my  command  even  to  adequately  sum 
up  all  the  points  connected  with  it;  but 
must  be  content  if  I  can  succeed  in  in- 
dicating those  which  are  of  the  chief 
practical  importance. 

That  which  appears  the  leading  con- 
sideration in  the  auatom}'  of  these  her- 
nial tumors  is  the  condition  of  the  con- 
tained organs,  since  if  these  could  be 
known  or  assumed  to  be  healtlry,  treat- 
ment might  be  justifiable,  and  vice  versa. 
It  is  important,  therefore,  to  know  that 
in  hernial  tumor  of  the  skull,  even  if> 
nothing  but  the  membranes  protrude,  yet 

1  In  these  tumors,  as  in  spina  bifida,  the 
cutaneous  covering  may  be  deficient,  and  the 
membranes  exposed ;  hut  tin's  is  still  more 
rare  in  the  head  than  in  the  spine.  "Von  Bruns, 
Hand.  d.  prakt.  Chir.,  vol.  i.,  p.  701. 

2  See  the  case  referred  to  in  the  note  on  pp. 
920-21. 

3  The  best  puhlished  account  of  this  sub- 
ject is  to  be  found  in  the  work  of  Von  Bruns 
above  referred  to. 
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there  is  almost,  if  not  absolutely,  always 
more  or  less  of  internal  hydrocephalus. 
In  a  preparation  in  the  Museum  of  St. 
George's  Hospital  a  cyst  is  seen  adhering 
to  the  skull  by  a  pedicle  which  runs  down 
to  the  anterior  fontanelle,  the  situation 
of  the  fontanelle  being  occupied  by  a 
large  Wormian  bone,  which  nearly  closes 
it.1  The  pedicle  of  the  tumor  is  entirely 
solid,  and  the  cyst  was  punctured  during 
life  without  any  detriment,  though  with- 
out benefit.  From  the  length  of  the  pe- 
dicle, and  the  perfect  closure  of  the  ori- 
fice of  communication,  there  can  be  no 
doubt  that  this  tumor  might  have  boen 
removed  by  operation  with  fair  prospect 
of  success,  in  fact  the  meningocele  may 
be  said  to  have  been  spontaneously  cured. 
Yet  the  patient  died  at  the  age  of  six 
weeks ;  and  on  examination  there  was 
found  a  large  collection  of  fluid  circum- 
scribed in  a  part  of  the  arachnoid  cavity, 
and  communicating  with  a  dilated  lateral 
ventricle  through  an  opening  in  the  dis- 
tended corpus  callosum.  In  another  pre- 
paration in  the  same  Museum  the  cyst, 
which  is  in  the  occipital  region,  contains 
no  brain,  but  it  leads  through  a  small 
opening  into  the  cavity  of  the  fourth  ven- 
tricle, which,  as  well  as  the  whole  ventri- 
cular 'cavity,  is  enormously  dilated.  In 
a  case  which  I  treated  by  iodine  injection, 
and  in  which  the  infant  died  from  another 
cause,  the  same  dropsy  of  the  ventricles 
existed.  The  case  is  described  and  figured 
in  vol.  i.  of  the  St.  George's  Hospital  Re- 
ports, and  the  preparation  is  also  in  the 
Museum  of  the  Hospital.  Therefore,  in 
the  case  of  infants,  the  first  point  to  be 
remembered  is,  that  there  is  every  proba- 
bility of  the  presence  of  internal  hydro- 
cephalus ;  and  it  is  not  until  the  perfect 
mental  and  physical  power  of  the  patient 
is  ascertained,  by  long  watching  of  the 
<  case,  that  the  question  of  surgical  treat- 
ment ought  to  be  discussed. 

The  next  question  of  primary  import- 
ance in  the  anatomy  of  such  a  tumor  is, 
whether  or  not  the  brain  protrudes  into 
the  sac.      It  is  only  seldom  that  the  pul- 
sations of  the   brain  can   be   detected  :2 
when  this  is  the  case,  there  can  be  no 
doubt  of  the  existence  of  hernia  cerebri ; 
but  in  ordinary  cases,  where  no  such  pul- 
sation is  found,  there  is  no  reason  what- 
i  ever   for  assuming   the    absence   of  the 
I  brain  from  the  sac.     The  mass  of  fluid 
1  lying  over  it  may  mask  its  pulsation,  or 
t  the  protruding  portion  of  brain  may  be 
i  only  a  small  piece  rising  just  up  to  or  just 
I  beyond  the  level  of  the  skull. 

The  situation  of  such  tumors  is  very 

1  A  drawing  of  the  head,  taken  during  life, 
i   is  also  in  the  Museum. 

a  As   in   Mr.    Shaw's   case,  in   Path.   Soc. 
Trans.,  vol.  ix.,  p.  1. 


variable.  The  most  common  is  in  the 
middle  line,  and  usually  at  the  back  of 
the  head,  through  an  opeuing  in  the  oc- 
cipital bone  behind  the  foramen  magnum, 
at  the  junction  of  the  four  centres  which 
form  "  the  proral  portion"  of  that  bone  ; 
but  any  of  the  membranous  portions  of 
the  infant  skull  may  yield  to  the  pressure 
of  the  fluid  collecting  inside,  and  become 
the  seat  of  the  hernia.  Thus  encephalo- 
cele  is  seen  at  the  root  of  the  nose  (be- 
tween the  two  halves  of  the  frontal  bone), 
at  the  anterior  or  posterior  fontanelle, 
between  the  frontal  and  sphenoid  or  tem- 
poral bone,  etc.  The  tumors  in  the  an- 
terior and  superior  regions  of  the  skull 
communicate  with  thelateral  ventricle  ; 
those  in  the  lateral  region  with  the  lateral 
or  the  third  ;  those  in  the  occipital  region 
with  the  fourth  ventricle.  Hernial  tu- 
mors have  also  been  found  in  the  base  of 
the  skull,  probably  communicating  with 
the  third  ventricle.1  A  short  time  since 
a  tumor  was  presented  to  the  Patholo- 
gical Society  by  Dr.  Lichtenberg,2  which 
he  had  removed  from  a  child's  mouth, 
into  which  it  projected  from  the  pharynx, 
hanging  out  over  the  chin,  so  as  to  touch 
the  sternum.  This  turned  out  to  be  a 
hernia  of  the  brain  through  the  base  of  the 
skull.  The  operation  of  course  proved  fatal. 
The  diagnosis  of  the  tumors  rests,  first, 
upon  their  congenital  occurrence  and  po- 
sition, at  one  of  the  membranous  por- 
tions of  the  fcetal  head  ;  next,  upon  then- 
fluid  nature;  thirdly,  upon  their  consider- 
able and  decided  increase  in  volume  or 
tension  with  strong  expiratory  efforts ; 
fourthly,  upon  their  reductibility  in  part 
or  entirely  ;  and  fifthly,  upon  their  shar- 
ing in  the  motions  of  the  brain.  All  the 
three  latter  marks  will  be  absent  from 
those  tumors  in  which  (as  in  the  instance 
quoted  above)  the  pedicle  has  been  obli- 
terated ;  but  such  tumors  cannot  be  accu- 
rately diagnosed.  Another  source  of  diffi- 
culty in  diagnosis  is  that  these  hernial 
tumors  are  occasionally  multilocular,  and 
then  the  fluid  is  not  reducible.  This 
was  the  case  in  my  patient,  referred  to 
above.  In  some  other  cases  also  the 
diagnosis  must  be  allowed  to  be  very 
difficult.  I  have  seen  a  congenital  tu- 
mor lying  on  the  root  of  the"  nose,  and 
rightly  believed  to  be  a  common  encysted 
tumor,  in  which,  however,  before  opera- 
tion, it  was  impossible  to  be  quite  certain 
of  its  nature.  In  another  case  the  her- 
nial tumor  was  cut  into,  in  mistake  for 
a  sebaceous  cyst,  and  a  small  portion 
of  brain  substance,  proved  to  be  so  by 
microscopic  examination,  was  removed. 
Fortunately  no  harm  ensued. 

1  Serres,  Journ.  de  Chir.,  par  Malgaigne, 
1844,  vol.  ii.,  p.  335. 

2  Path.  Soc.  Trans.,  vol.  xviii.,  p.  250. 
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SURGICAL    DIAGNOSIS    AND    REGIONAL    SURGERY. 


As  to  treatment,  few  surgeons  would 
propose  to  meddle  with  a  hernial  tumor 
of  the  brain,  knowing  it  to  be  such,  un- 
less it  was  distinctly  increasing,  and  the 
patient's  life  was  obviously  imperiled. 
Unfortunately  this  is  just  the  case  in 
which  there  would  be  least  prospect  of 
benefit,  since  the  rapid  increase  in  the 
tumor  depends,  in  all  probability,  upon 
the  rapid  secretion  of  fluid  fromtlie  lining 
membrane  of  the  ventricles  or  the  arach- 
noid ;  and  the  obliteration  of  the  tumor, 
if  it  could  be  effected,  would  only  hasten 
the  epoch  of  fatal  pressure.  But,  in 
some  very  rare  cases,  it  may  be  thought 
justifiable  to  interfere,  even  if  the  tumor 
is  known  to  be  connected  with  the  interior 
of  the  skull,  since  it  may  be  growing  so 
rapidly,  and  be  so  near  bursting,  that  it 
may  seem  more  dangerous  to  leave  it 
alone  than  to  operate  on  it.  In  such 
eases  puncture  of  the  swelling  and  care- 
fully adjusted  support  (rather  than  pres- 
sure) afterwards  by  means  of  a  pa^  and 
bandage,  of  such  materials  as  may  be 
judged  best,  are  the  most  advisable  opera- 
tive measures.  Tumors  of  this  kind  have 
been  removed  by  excision  and  ligature, 
having  been  mistaken  for  other  growths  ; 
but  this  is  a  course  which  should  only  be 
knowingly  followed  in  the  very  rarest 
cases.  In  all  cases  it  is  advisable  to  give 
careful  support  to  the  tumor,  and  to  de- 
fend it  from  irritation  or  injury  ;  and  in 
those  tumors  which  are  reducible,  if  no 
cerebral  symptoms  are  produced  by  their 
reduction,  an  apparatus  should  be  em- 
ployed to  keep  them  down  to  the  level  of 
the  cranium.  This  has  sometimes  been 
followed  by  the  ossification  of  the  skull- 
cap and  the  cure  of  the  disease.1  Injec- 
tion of  iodine  has  been  tried,  as  in  spina 
bifida,  but  hitherto,  as  far  as  I  know, 
without  benefit.  Mr.  Paget  treated  a 
case  in  this  way,  without  any  very  ob- 
vious result,  though  the  disease  remained 
stationary  for  a  length  of  time  after- 
wards.2 I  have  ahead}'  referred  to  a 
ease  under  my  own  care,  in  which  also 
the  injection,  though  frequently  repeated, 
produced  no  effect  on  the  tumor.  In 
that  case,  had  not  the  child's  life  been  cut 
short  by  an  accidental  attack  of  bronchitis, 
I  intended  to  have  attempted  the  excision 
of  the  tumor. 

Tumors  of  the  dura  mater  and  diploe. — 

Since  Louis  wrote  his  celebrated  memoir 

on  fungous  tumors  of  the  dura  mater,3 

the  attention  of  surgeons  has  not  ceased 

■  to  be  directed  to  those  perforating  tumors 

1  Von  Bruns,  op.  cit.,  p.  715. 

2  Path.  Soc.  Trans.,  vol.  xvi.,  p.  12. 

3  Translated  by  Mr.  Drewry  Ottley  in  a 
volume  of  selections  from  the  Memoirs  of  the 
Academy  of  Surgery  of  Paris,  published  by 
the  Sydenham  Society 


of  the  head  which  he  described  under  that 
name.  It  is  obvious  on  reading  that  paper,1 
as  well  as  on  studying  the  specimens  of 
such  tumors  preserved  in  our  museums, 
that  several  different  kinds  of  tumors  are 
included  under  this  designation.  They 
differ  in  nature,  some  being  innocent  and 
some  malignant ;  and  in  origin,  some  be- 
ing originally  connected  (as Louis  thought 
they  all  were)  with  the  dura  mater,  and 
others  with  the  bone,  having  usually  their 
primary  seat  in  the  diploe  ;  but  they  agree 
in  certain  main  leading  characteristics, 
can  hardly  be  diagnosed  from  each  other 
except  under  very  rare  circumstances, 
and  must  be  carefully  distinguished  from 
other  forms  of  tumor.  The  main  features 
on  which  their  diagnosis  is  to  be  founded 
are,  their  noncongenital  history,  which 
distinguishes  them  from  nsevi  and  from 
hernial  tumors  ;  and  their  penetration  of 
the  skull,  which  distinguishes  them  from 
aneurism  by  anastomosis  and  from  ordi- 
nary solid  tumors.  This  penetration  is 
manifested  by  the  cerebral  symptoms 
which  pressure  on  their  surface  produces, 
and  by  the  pulsation  which  they  either 
receive  from  the  subjacent  brain,  or  which 
those  of  them  that  are  malignant  and 
spring  from  the  diploe  may  have  in  their 
vessels.  Sometimes  the  edge  of  the  open- 
ing in  the  skull  can  be  felt.  They  are  sel- 
dom very  prominent— often  are  hardly 
raised  at  all  above  the  surface  of  the 
skull,  but  feel  like  softened  pulsating  spots 
in  the  bone  ;  and  they  are  either  single  or 
multiple.  Those  which  are  little,  if  at 
all  raised,  have  been  sometimes  described 
as  aneurisms  of  the  bone.2  Those  tumors 
which  pulsate  actively,  and  especially 
those  which  are  multiple,  will  usually  be 
found  to  be  soft  cancer  of  a  veiy  vascular 
kind  springing  from  the  diploe.  Those 
which  receive  pulsation  from  the  brain 
are  either  soft  cancer,  or  fibro-cellular  or 
fibrous  tumors,  affecting  the  dura  mater, 
and  perhaps  originating  in  it.  Some  of 
them,  however,  "affect  the  bones  of  the 
skull  to  an  equal  or  even  greater  extent, 
so  that  it  is  not  easy  to  form  an  opinion 
as  to  their  origin.  A  symptom  which  is 
often  of  value  as  distinctive  of  tumors 
penetrating  the  skull,  but  which  is  only 
met  with  at  an  early  period,  is  the  pre- 
sence of  a  thin  crackling  parchment-like 
layer  of  bone  over  the  tumor. 

Some  of  these  tumors  have  been  met 
with,  which  have  been  entirely  reducible 
within  the  skull.  Nelaton3  gives  a  re- 
markable case,  in  which  several  such  tu- 
mors formed,  and  disappeared  tempora- 

1  Compare  the  cases  numbered  1  and  19. 

2  E.  g.,  by  Cruveilhier,  Anat.  path.,  liv. 
33,  pi.  4. 

8  Path.  Chir.,  vol.  ii.,  p.  631. 


HYDROCEPHALUS. 


927 


rily,  but  grew  again  and  proved  to  be 
cancerous. 

If  tbe  question  of  the  treatment  of  such 
tumors  need  discussion,  little  can  be  said 
beyond  urging  the  propriety  of  not  med- 
dling with  them.  This  again  might  seem 
almost  unnecessary  ;  but  it  is  surprising 
how  often,  either  from  mistakes  in  diag- 
nosis, or  from  inability  to  resist  the 
patient's  entreaties,  surgeons  do  commit 
themselves  to  an  attempt  at  such  opera- 
tions. Such  attempts,  however,  are  un- 
justifiable on  every  ground.  It  has  been 
stated  above  that  these  tumors  are  inno- 
cent or  malignant.  In  the  former  case, 
an  operation  will  probably  hasten  death  ; 
and  in  the  latter,  it  will  certainly  not  re- 
tard it.  The  innocent  tumors  are  by  no 
means  necessarily  fatal.1  No  operation 
could  be  of  any  avail  short  of  one  which 
would  remove  the  whole  of  the  skullcap 
around  the  diseased  parts,  and  allow  of 
the  avulsion  of  the  tumor  from  the  dura 
mater ;  and  although  instances  of  re- 
covery from  such  barbarous  proceedings 
are  on  record,2  they  would  not  now  be 
attempted.  But  to  cut  into  a  tumor  of 
this  sort,  with  no  prospect  of  removing 
it  entirely,  is  surely  still  less  justifiable.  In 
cancer  no  operation  should  ever  be  thought 
of,  unless  there  is  almost  a  certainty  of 
removing  the  whole  disease ;  and  this 
rule  is  the  more  absolute,  the  more  vital 
the  organ  is  in  which  the  disease  occurs. 

Hydrocephalus.  —  Surgeons  are  some- 
times consulted  with  respect  to  surgical 
measures  in  cases  of  chronic  hydroce- 
phalus ;  and  hence  it  becomes  necessary  to 
say  something  in  this  place  about  this 
disease,  as  far  as  relates  to  its  surgical 
treatment.  The  acute  affections  of  the 
brain  (encephalitis,  acute  hydrocephalus, 
or  strumous  meningitis,  etc.),  are  so  ex- 
clusively the  province  of  the  physician, 
that  they  will  not   be  mentioned  here  ; 

1  There  is  in  St.  .George's  Hospital  Museum 
a  preparation  showing  a  fibrous  tumor  of  the 
skull  and  dura  mater,  which  had  perforated 
the  latter  membrane  and  was  lying  on  the 
brain,  from  which  it  received  a  very  decided 
pulsation.  The  patient  suffered  from  occa- 
sional fits,  loss  of  memory,  vertigo,  and  sick- 
ness ;  but  he  survived  the  appearance  of  the 
tumor  more  than  fifteen  years ;  and  finally 
died,  at  a  tolerably  advanced  age,  of  a  disease 
quite  unconnected  with  that  on  the  skull. 

2  Louis,  op.  cit.,  obs.  19,  p.  114 ;  a  case  in 
which  a  piece  of  bone,  six  and  a  half  inches 
in  circumference,  was  removed  by  the  appli- 
cation of  numerous  crowns  of  trephine  on 
several  occasions;  and  a  "  fungous  sub- 
stance" was  said  to  have  been  removed  from 
the  dura  mater.  The  whole  description  and 
history,  however,  seem  to  show  that  this  was 
merely  a  case  of  caries  of  the  skull,  and  the 
fungous  substance  only  the  product  of  inflam- 
mation. 


more  especially  as  it  would  be  impossible 
to  do  justice  to  the  subject  without  more 
space  than  is  at  my  command.  The  effu- 
sion in  chronic  hydrocephalus  may  be 
external  or  internal  to  the  ventricular 
cavity  ;  it  may  depend  on  malformation 
of  the  brain,  on  atrophy,  on  chronic  in- 
flammation, or  on  injury,  and  the  cura- 
bility of  the  disease  depends  so  essentially 
on  these  circumstances,  that  they  must  be 
maturely  weighed  before  an  opinion  for 

j  or  against  surgical  interference  is  given. 

j  Cases  of  external  hydrocephalus  (i.  e.,  of 
dropsy  of  the  arachnoid  cavity)  are 
usually  regarded  as  less  hopeless  than 
those  of  dropsy  of  the  ventricles.  The 
diagnosis  of  the  two  conditions  is  by  no 
means  certain  in  any  case ;  in  fact,  Dr. 
West1  says  that  their  symptoms  are  nearly 
identical;  but  some  indications  can  be 
drawn  from  the  history,  and  a  probable 
guess  at  any  rate  may  be  formed  from  the 
appearance  of  the  eyes.  In  those  cases 
of  hydrocephalus  which  are  congenital 
there  is  usually  extensive  malformation, 
of  the  brain,  and  the  fluid  may  be  ex- 
pected to  be  found  in  the  cavity  of  the 
ventricles,  although  it  is  not  unlikely  that 
there  may  also  be  fluid  external  to  the 
brain.  At  any  rate  treatment  will  be 
useless.  In  cases,  on  the  other  hand, 
which  can  be  clearly  traced  to  injury,  the 
probability  will  be  that  the  fluid  is  exter- 
nal ;  and  there  will  be  more  hope  from 
treatment.  In  atrophy  of  the  brain,  the 
hydrocephalus  will  be  external ;  in  chronic 
inflammation,  internal;  but  I  know  of  no 
symptoms  or  facts  from  which  these  con- 
ditions may  be  diagnosed. 

The  aspect  of  a  case  of  hydrocephalus 
is  very  peculiar.  The  fontanelle  is  widely 
expanded  and  often  very  tense  ;  the  sagit- 
tal and  frontal  sutures  are  opened  out, 
and  thus  the  two  halves  of  the  frontal 
bone  are  driven  outwards,  and  the  frontal 
eminences  project  on  either  hand,  giving 
a  peculiar  square  shape  to  the  head,  and 
great  height  to  the  forehead.  The  base 
of  the  skull  is  driven  downwards;  and 
thus  the  orbital  plates  of  the  frontal  bone 
are  pushed  into  the  orbit,  displacing  the 
eyes,  which  look  outwards  and  down- 
wards, and  are  also  more  prominent  than 
natural.  Frequently,  also,  the  eyes  have 
that  unsteadiness  of  action  and  vacant 
expression  which  accompanies  partial 
blindness  in  infancy.  The  occiput  is 
driven  more  or  less  downwards  and  back- 
wards. On  feeling  the  head,  in  an  old- 
standing  case,  isolated  patches  of  bone 
(Wormian  bones)  will  often  be  felt  in  the 
sutures.  Very  large  veins  ramify  over 
the  thin  scalp,  and  the  fluid  often  shines 
through  its  attenuated  coverings. 


1  Lectures  on  the  Diseases  of  Infancy  and 
Childhood,  lect.  ix. 
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Of  these  characters,  the  position  of  the 
eyes  is  different  in  external  and  internal 
hydrocephalus,  inasmuch  as  the  displace- 
ment of  the  base  of  the  skull  depends 
mainly  on  accumulation  in  the  ventricles  ; 
and  therefore  the  eyes  are  less  likely  to  be 
driven  out,  when  the  fluid  is  confined  in 
the  cavity  of  the  membranes,  since  in  all 
recorded  cases  the  accumulation  in  exter- 
nal hydrocephalus  has  been  limited  to  the 
vertex  of  the  skull.' 

Surgical  treatment. — If  the  child  be  in 
fair  general  health,  and  not  obviously  be- 
yond hope  of  relief,  the  question  occurs 
whether  mechanical  means  will  be  of  any 
avail  in  checking  or  removing  the  effusion. 
I  am  not  aware  that  any  success  has  at- 
tended the  use  of  internal  remedies.  I 
have  often  made  patient  trial  of  mercury, 
and  believe  it  to  be  quite  inert,  as  far  as 
procuring  any  reabsorption  of  the  fluid 
goes.  Nor  can  I  say  that  I  have  found 
any  benefit  from  mercurial  or  other  ap- 
plications to  the  scalp.  Pressure  on- the 
skull,  or  puncture  of  the  fluid  collection 
(paracentesis  capitis),  are  the  only  means 
which  hold  out  any  rational  prospect  of 
benefit ;  and  although  I  cannot  recall  any 
case  of  success  under  my  own  observation, 
I  do  not  dissuade  from  their  use  whenever 
the  disease  is  not  congenital,  or  accompa- 
nied by  other  malformation,  or  compli- 
cated with  symptoms  of  active  disease. 
There  seems  more  prospect  of  benefit 
from  using  the  measures  simultaneously 
than  separately.  In  puncture  of  the 
skull  a  point  must  be  selected  away  from 
the  middle  line,  in  order  to  avoid  the 
sinus,  and  away  from  any  large  vein.  A 
very  fine  trocar  should  be  used,  and  only 
a  very  small  quantity  (say  two  ounces)  of 
fluid  withdrawn,  careful  compression  of 
both  sides  of  the  skull  being  maintained 
meanwhile.  If  convulsions  come  on,  the 
instrument  should  be  at  once  withdrawn: 
A  cap  should  be  in  readiness,  made  of 
sheet-caoutchouc,  perforated  with  small 
round  holes,  to  avoid  heat  of  the  head, 
and  while  unstretched  slightly  too  small 
fin*  the  head,  and  this  should  be  applied 
directly  on  the  withdrawal  of  the  canula. 
If  the  child's  condition  is  improved,  or 
not  made  worse,  by  the  first  puncture,  it 
can  be  repeated  in  a  few  days,  but  not  in 
the  same  place.  The  operation,  however, 
is  often  followed  by  convulsions  ;  and  it 
has  seemed  to  hasten  death.  Still  the 
disease  itself  is  so  miserable  and  fatal, 
that  anything  which  holds  out  a  prospect 
of  relief,  and  does  not  entail  suffering, 
may  be  tried.  I  have  sometimes  contem- 
plated the  possibility  of  injecting  iodine 
in  this  disease,  but  have  not  hitherto  met 

1  This  point  was  elaborated  by  Mr.  Prescott 
Hewett  in  his  lectures  at  the  Royal  College 
of  Surgeons. 


with  a  case  in  which  I  could  think  the  at- 
tempt justifiable. 

Almost  every  case  of  chronic  hydroce- 
phalus proves  fatal,  if  the  effusion  is 
so  extensive  as  to  cause  obvious  in- 
crease in  the  size  of  the  skull.  At  the 
same  time,  a  few  patients  survive  to  ma- 
turity, as  the  man  (Cardinal)  whose  bust 
is  in  most  pathological  museums,  and  who 
lived  to  the  age  of  29  ;  and  in  a  few  cases 
the  affection  disappears  by  spontaneous 
cure.  In  some  cases,  where,  without  ob- 
vious malformation,  there  is  some  defect 
of  intellect  or  temper,  the  only  post- 
mortem appearance  has  been  internal  hy- 
drocephalus to  a  slight  amount.  Such 
was  the  case  in  the  body  of  a  youth,  other- 
wise well  formed  and  healthy,  who  was 
beaten  to  death  by  his  schoolmaster  a  few 
3'ears  ago.  The  brain  was  well  formed  ; 
but  the  ventricles  large,  slightly  compres- 
sing the  convolutions,  and  containing  a 
large  quantity  of  limpid  serum, 

A  case  was  related  to  the  Royal  Medi- 
cal and  Chirurgical  Society,  by  Dr. 
Thompson,  of  Newcastle-on-Tyne,  in 
which  a  collection  of  fluid  formed  after  a 
contusion  received  by  an  infant  two  weeks 
old,  and  gradually  produced  all  the  symp- 
toms of  external  hydrocephalus.  The 
head  was  twice  punctured.  At  the  first 
operation,  clear  watery  fluid  was  drawn 
off,  and  continued  to  ooze  from  the  punc- 
ture for  some  time.  Convulsions  occurred 
ten  days  after  the  operation,  attributed 
to  the  cutting  of  some  teeth.  Another 
puncture,  five  weeks  after  the  former, 
proved  permanently  successful :  the  fluid 
drawn  off  was  more  milky.  Neither 
specimen  seems  to  have  been  analyzed.1 


The  Face. 

The  regional  surgery  of  the  face  de- 
mands but  little  consideration  in  this 
place,  since  the  greater  number  of  its  af- 
fections have  been  spoken  of  in  other 
parts  of  the  work.  Thus  the  operation 
for  remedying  the  deformities  which  are 
so  frequent  in  this  part  will  be  found 
treated  of  under  the  head  of  Plastic 
Surgery  ;  salivary  fistula  under  Inju- 
ries of  the  Face;  and  all  the  various 
affections  of  the  Mouth,  Jaws,  and  Gums 
under  those  headings.  The  tumors  situated 
in  the  cheek  and  parotid  region,  however, 
have  not  been  elsewhere  described  ;  and 
as  they  are  of  frequent  occurrence,  and  of 
much  surgical  interest,  we  must  devote  a 
little  space  to  this  topic. 

Tumors. — The  most  frequent  tumor  in 
the  cheek  is  the  common  sebaceous  cyst, 
which  in  male  subjects  is  developed  in 
front  of  the  ear  (i.  e.,  in  the  hairy  part  of 


>  Med.-Chir.  Proc,  June  28,  1864. 
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the  face),  only  a  little  less  often  than  it  is 
found  in  the  hairy  scalp.  Its  diagnosis  is 
obvious,  and  its  treatment  easy ;  but 
when  it  dips  down  more  deeply  than  usual, 
and  lies  near  Steno's  duct,  care  must  be 
taken,  in  dissecting  it  out,  to  keep  close 
to  the  cyst.  These  cysts  can  in  this  re- 
gion be  removed  most  readily  by  slitting 
tliem  across  with  the  skin  ;  and  this  plan 
also  involves  a  more  limited  incision, 
which  is  an  important  consideration  here. 
The  incision  should  be  horizontal,  and 
the  knife  be  kept  as  much  as  possible  in 
the  horizontal  direction,  in  order  not  to 
wound  the  duct  or  nerve. 

Cysts  of  other  kinds  are  also  occasion- 
ally seen.1  I  have  treated  one  in  the  sub- 
stance of  the  cheek,  in  a  child  five 
years  of  age,  attributed  to  a  blow  received 
in  very  early  infancy,  and  containing 
fluid  exactly  resembling  blood.  Iodine 
injection  was  practised,  and  I  believe  suc- 
cessfully ;  but  the  patient  was  lost  sight 
of  before  the  event  of  the  case  could  be 
positively  affirmed.  I  have  also  seen 
watery  cysts  in  the  neighborhood  of  the 
parotid  gland  ;  but  the  most  frequent  tu- 
mor in  this  part  is  the  glandular  parotid 
tumor.  This  is  a  firm  hard  lump,  situ- 
ated generally  below  and  behind  the  lobe 
of  the  ear,  but  sometimes  in  front  of  it, 
and  is  probably  developed  in  one  of  the 
absorbent  glands  which  lie  over  the  pa- 
rotid in  that  situation  ;2  or  it  is  supposed 
by  some  authors  to  be  occasionally  de- 
veloped in  the  fibrous  envelope  of  the 
gland.  It  bears  a  striking  analogy  to 
those  glandular  (adenoid)  tumors  which 
lie  in  the  neighborhood  of  other  glands, 
such  as  the  mammary  and  the  prostate, 
and  is  described  by  a  recent  French  author 
as  a  hypertrophy  of  the  parotid.3  It  grows 
slowly,  displacing  the  parotid  gland,  press- 
ing more  or  less  on  the  parts  contained 
in  that  gland,  and  sometimes  burying  it- 

1  Short  references  to  several  cases  of  cysts 
of  various  kinds  situated  in  the  face  may  be 
found  in  Jamain,  Manuel  de  Pathologie  et  de 
Clinique  chir. ,  vol.  ii.,  p.  42.  Care  must  be 
taken  to  distinguish  between  a  watery  cyst 
and  a  collection  of  fluid  in  the  expanded  duct 
of  the  parotid  from  wound  or  obstruction  of 
that  duct.  Cases  of  this  latter  affection  will 
be  found  described  by  Jarjavay,  Mem.  de  la 
Soc.  de  Chir.,  vol.  iii.,  p.  492.  It  will  be 
recognized  by  the  position  of  the  swelling,  its 
increase  in  volume  during  mastication  (when 
possibly  some  slight  escape  of  saliva  may  take 
place  through  minute  openings  on  the  skin 
of  the  cheek),  and  the  dryness  of  that  side  of 
the  mouth.  The  treatment  consists  in  re- 
establishing the  opening  into  the  mouth. 

2  See  the  figure  by  Mascagni  of  the  lym- 
phatic system  of  the  face,  reproduced  in 
Gray's  Anatomy,  8th  ed.,  p.  591. 

3  Bauchet,  in  Mem.  de  la  Soc.  de  Chir.,  vol. 
v.,  p.  289. 


self  deeply  behind  the  ramus  of  the  jaw. 
Its  structure  is  very  firm  and  solid,  con- 
sisting usually  of  well-formed  fibrous  tis- 
sue, mixed  with  glandular  elements,  in 
which  portions  of  cartilage  are  often 
found  ;  and  it  frequently  has  one  or  more 
cysts  in  its  interior.  Its  continued  growth 
produces  deformity,  frequently  loss  of 
hearing  or  difficulty  of  mastication,  and 
more  rarely  palsy  of  the  features  on  the 
affected  side  ;  and  so  its  removal  is  very 
desirable.  But  the  operation  is  often  at- 
tended with  unpleasant,  and~  sometimes 
even  dangerous,  consequences,  from  le- 
sion of  the  large  vessels  and  of  the  facial 
nerve  ;  therefore  some  caution  should  be 
exercised,  both  in  giving  an  opinion  on 
the  probable  result  of  the  case,  and  in 
operating  on  the  tumor.  As  with  tumors 
in  the  neck,  the  main  element  of  safety  in 
these  operations  is  to  have  a  ver}r  free  ac- 
cess to  the  surface  of  the  tumor  in  some 
position  where  it  can  be  approached  safely, 
which  in  the  parotid  tumor  will  be  at  its 
posterior  edge.  For  this  purpose  a  T- 
shaped  incision  will  be  most  convenient, 
the  vertical  line  passing  down  the  poste- 
rior edge  of  the  tumor.  The  growth  will 
generally  be  found  enclosed  in  a  distinct 
capsule  ;  and  if  the  latter  be  freely  opened, 
and  the  knife  kept  close  upon  and  directed 
towards  the  surface  of  the  tumor,  the 
operation  is  usually  completed  without 
accident.1  But  the  position  of  the  facial 
nerve,  the  external  carotid  artery,  and  the 
large  trunk  which  forms  the  commence- 
ment of  the  external  jugular  vein,  must 
be  carefully  kept  in  mind.  I  have  often 
seen  each  of  these  parts  wounded ;  and, 
indeed,  it  may  be  mechanically  impossible 
to  remove  the  tumor  without  dividing  the 
nerve.  If  the  artery  is  wounded,  this 
happens  generally  in  the  last  stage  of  the 
dissection,  and  there  is  frequently  no  diffi- 
culty in  securing  it.  When  the  tumor 
passes  into  the  neck,  its  removal  is  of 
course  more  hazardous  ;  as  also  when  it 
dips  under  the  ramus  of  the  lower  jaw. 
If  the  trunk  or  a  main  branch  of  the  facial 
nerve  has  been  severed,  a  most  unpleasant 
drawing  of  the  features  is  the  immediate 
result ;  and  this  condition  is  very  likely 
to  remain  permanently.  It  is  true  that 
simple  wounds   of  nerves   rapidly   heal, 

1  A  case  related  by  Vanzetti,  Observation 
de  tumeur  fibreuse  de  la  parotide,  Bull,  de  la 
Soc.  anat.  de  Paris,  1844,  p.  40,  in  which  the 
tumor  was  of  very  large  size,  and  passed  in- 
side of  the  ramus  of  the  jaw,  will  show  the 
importance  of  recognizing  and  keeping  within 
this  capsule.  When  this  is  done,  large  por- 
tions can  be  detached  without  any  cutting  ; 
and  the  capsule  is  sure  to  separate  the  ope- 
rator from  any  important  structure  which 
may  be  endangered.  See  also  Liston,  Prac. 
Surg.,  4th  ed.,  p.  324. 
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and  often  without  loss  of  function ;  but 
the  division  of  a  nerve  in  the  cavity  of  a 
large  wound,  where  the  cut  ends  may  not 
be  in  contact,  or  may  become  separated 
afterwards  by  inflammatory  products,  is 
another  matter.1  However,  palsy  of  the 
nerve  may  he  produced  by  inflammation 
occurring  in  its  neighborhood,  without 
any  wound,  or  with  only  a  slight  injury 
to  the  nerve  itself;  and  this  palsy  will  be 
transient.  The  circumstance  will  be  dis- 
tinguished by  the  fact  of  the  palsy  not 
occurring  instantaneous'ty  after  the  oper- 
ation, and  being  at  first  incomplete.  If 
the  tumor  should  extend  far  forward, 
Steno's  duct  is  endangered,  and  may  be 
divided,  leading  to  a  salivary  fistula,  which, 
however,  if  treated  in  the  usual  way,  may 
prove  curable.2 

These  tumors  are  sometimes  observed 
to  recur,  and  in  all  probability  this  is 
usually  in  consequence  of  a  portion  hav- 
ing been  left  behind  at  the  former  ope- 
ration ;  but  the  recurrence  of  adgjaoid 
tumors  in  other  parts3  should  make  us 
hesitate  to  admit  that  this  is  the  only 
cause.  The  most  interesting  case  is  the 
one  recorded. by  Langenbeck.4  Here  the 
original  tumor  was  clearly  distinguished, 
by  its  difference  of  appearance,  from  the 
substance  of  the  gland  in  which  it  was 
imbedded.  After  a  year  it  recurred.  The 
extirpation  was  then  difficult,  and  in- 
volved a  wround  of  the  facial  nerve,  and 
persistent  facial  paralysis.  Five  years 
afterwards  the  patient  presented  himself 
with  a  tumor  beneath  the  sterho-mastoid, 
as  large  as  a  child's  head,  which  adhered 
to  the  periosteum  of  the  inside  of  the  jaw, 
passed  down  on  to  the  styloid  process, 
rested  on  the  sheath  of  the  common  ca- 
rotid artery,  and  had  the  internal  jugular 
vein  imbedded  in  it.  The  extirpation  of 
this  tumor  was  nevertheless  successfully 
effected,  and  even  without  injury  to  the 
vein. 

The  other  tumors  of  the  face  derive  too 
'  few  peculiar  characters  from  their  ana- 
tomical relations  to  detain  us  at  present. 
I  would,  however,  just  mention  a  very 
singular  tumor,  spoken  of  by  MM.  Berard 
and  Denonvilliers  (Compend.  deChir.,  iii., 
99;,  formed  apparently  by  a  distension  of 
the  frontal  sinus,  producing  intense  pain, 
displacement  of  the  eye,  and  a  large  accu- 
mulation of  gas  in  the  superficial  parts  of 

1  In  a  case  related  by  Bauchet,  op.  cit.,  p. 
337,  the  operator,  M.  Lenoir,  having  recog- 
nized the  two  ends  of  the  facial  nerve,  which 
he  had  divided,  placed  them  in  contact,  and 
the  paralysis  was  only  transient. 

2  Salivary  fistula  occurred  in  3,  and  facial 
paralysis  in  3,  out  of  11  such  operations  re- 
lated by  M.  Bauchet. 

3  See  Diseases  of  tue  Breast,  p.  696. 

4  Archiv.  f.  klin.  Chirurgie,  i.,  4. 


the  face  communicating  with  the  neck. 
The  patient  was  under  the  care  of  M. 
Jarjavay,  and  recovered  after  the  tumor 
had  been  laid  open  and  had  suppurated. 

Finally,  I  ought  perhaps  to  say  a  few 
words  about  those  great  tumors  which 
sometimes  spring  from  the  bones  of  the 
face,  and  produce  horrible  deformity  by 
driving  the  eyes  out,  distorting  the  fea- 
tures, etc.  They  have  been  alluded  to  in 
the  essay  on  Diseases  of  the  Mouth, 
Vol.  II.,  p.  530,  as  "hypertrophies  of 
the  upper  jaw-bone,"  the  name  by  which 
Mr.  Stanley  described  them.  Some  of 
them  are  of  this  nature ;  others  are  dif- 
fused enchondromata,  springing  from  the 
base  of  the  skull.  In  a  very  remarkable 
specimen,  in  St.  George's  Hospital  Mu- 
seum, described  and  figured  by  the  writer 
in  Path.  Soc.  Trans.,  vol.  x.,  p.  250,  the 
tumor  almost  fills  the  anterior  fossa  of 
the  base  of  the  skull,  and  has  pushed  both 
eyeballs  completely  out  of  the  orbits,  be- 
sides filling  the  nasal  cavity  and  project- 
ing on  the  cheeks.  When  such  tumors 
have  been  less  extensive,  and  free  from 
cerebral  symptoms,  attempts  have  been 
made  to  remove  them ;'  but  these  have 
failed  in  consequence  of  the  extent  of 
attachment  of  the  tumor  to  the  base  of 
the  skull.  Very  careful  examination  is 
therefore  necessary  before  the  surgeon 
commits  himself  to  any  such  attempt ; 
and  it  is  only  when  there  is  sufficient 
reason  for  believing  that  the  tumor  has  a 
comparatively  narrow  attachment,  that 
the  attempt  holds  out  much  encourage- 
ment. If  the  eyes  are  widely  separated, 
and  pretty  equidistant  from  the  middle 
line  ;  if  the  parts  of  the  tumor  within 
reach  are  fixed  to  the  bones  of  the  face  ; 
and  if  ossification  or  calcification  seems 
to  be  proceeding  extensively  in  the  mass 
— the  obstacles  to  the  operation  will  pro- 
ably  be  found  insuperable ;  nevertheless, 
it  is  quite  possible  that  the  removal  of  the 
cartilaginous  surface  of  the  tumor  may  at 
any  rate  arrest  its  growth  ;  and  in  these 
frightful  cases  it  is  justifiable  to  run  con- 
siderable risks.  The  absence  of  dilata- 
tion of  the  face  from  outward  pressure  of 
the  malar  or  superior  maxillary  bones  is 
a  favorable  diagnostic  indication,  as  tend- 
ing to  show  that  the  nasal  cavities  are 
alone  implicated.  But  even  then  the  base 
of  the  tumor  may  be  so  extensive  or  so 
remote  that  its  complete  removal  is  im- 
possible. 

The  opening  of  the  month  is  occasionally 
much  narrowed  and  displaced.  This  oc- 
curs as  a  consequence  of  ulcerative  and 

1  Viz.,  once  by  Mr.  Morgan  of  Guy's  Hos- 
pital, and  again  by  Mr.  Moore  ;  the  model  of 
the  head  in  the  former  case  is  in  the  Museum 
of  Guy's  Hospital. 
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gangrenous  affections  of  the  soft  parts, 
and  sometimes  also  of  the  bones  ;  from 
lupus,  rodent,  or  cancroid  ulcer  of  the 
lace,  mercurial  ulceration,  cancrum  oris, 
burns,  or  wounds  which  have  taken  on  an 
unhealthy  action.  The  deformity  is  ex- 
cessive ;  nutrition  is  sometimes  seriously 
impaired  from  the  limitation  of  the  move- 
ments of  the  jaw,  as  well  as  the  narrow- 
ing of  the  opening  of  the  mouth  ;  and  an 
attempt  at  cure  is  imperative.  In  all 
such  cases  much  care  ought  to  be  taken 
to  ascertain,  if  possible,  the  condition  of 
the  parts  inside  the  mouth.  (Sometimes 
the  gums  and  cheeks  are  incorporated, 
or  the  jaws  may  be  partially  ankylosed. 
Frequently  large  masses  of  foul  deposit 
exist  around  the  teeth.  If  the  parts 
within  the  mouth  are  very  firmly  adhe- 
rent, and  the  mucous  membrane  greatly 
altered  from  its  natural  condition  and 
cicatrized,  there  is  not  much  hope  of 
success  from  surgical  operation  ;  but  if 
the  mucous  membrane  be  movable  on  the 
skin,  an  incision  may  be  made  outwards 
from  the  corner  of  the  opening,  a  portion 
of  the  skin  may  be  removed,  leaving  the 
mucous  membrane,  which  is  then  to  be 
divided,  and  the  mucous  flaps  stitched  to 
the  edges  of  the  skin.  In  this  manner,  if 
primary  union  be  obtained,  there  is  the 
less  risk  of  the  opening  reeontracting. 
Or,  if  this  be  impossible,  two  flaps  of  skin 
may  be  drawn  down  from  the  face  and 
united  to  the  edges  of  the  incision,  with 
their  cutaneous  surfaces  towards  each 
other.  If  these  will  unite  kindly  to  the 
raw  surfaces  left  by  the  incision,  the  re- 
adhesion  of  the  edges  of  the  wound,  and 
its  consequent  cicatrization,  with  repro- 
duction of  the  deformity,  may  possibly 
be  obviated.  But  it  must  be  allowed 
that  the  parts  are  often  so  diseased  and 
scarred,  both  around  the  opening  and  for 
a  long  distance  on  the  cheek,  that  neither 
of  these  plans  is  feasible.  In  the  only 
case  in  which  I  have  had  an  opportunity 
of  trying  this  proceeding,1  the  substance 
around  the  oral  opening  was  so  completely 
altered  in  character,  that  it  was  impossi- 
ble to  separate  mucous  membrane  from 
skin  ;  while  the  parts  on  the  cheek  and 
chin  were  so  changed  from  their  natural 
condition,  that  it  would  have  been  hope- 
less to  endeavor  to  transplant  skin.  Un- 
der such  circumstances,  as  also  when  the 
parts  inside  are  extensively  cicatrized,  it 
would  be  well  to  give  a  patient  trial  to 
dilatation  by  means  of  conical  pads  of 
ivory,  compressed  box-wood,  or  some 
similar  smooth  substance,  so  contrived  as 
to  make  gradually  increasing  pressure 
against  the  opening.2 


Inflammatory  affections  about  the  parotid 
or  other  salivary  glands  are  of  very  fre- 
quent occurrence  ;  especially  the  trivial 
contagious  atl'ection  so  common  in  chil- 
dren, called  the  mumps,  which  consists  in 
swelling  of  and  around  the  parotid,  sub- 
maxillary, and  sublingual  glands,  accom- 
panied with  some  pain  and  stiffness  in 
using  the  jaw.  It  is  ordinarily  confined 
to  one  side  at  first ;  but  is  very  liable  to 
spread  to  the  other.  Generally  it  is  quite 
devoid  of  danger,  or,  in  fact,  of  any  im- 
portance, and  requires  no  treatment  be- 
yond a  warm  fomentation  or  poultice, 
with  perhaps  some  saline  diaphoretic. 
But  cases  in  which  the  inflammation  has 
been  transferred  (by  metastasis,  as  the 
term  is)  to  the  testicle  have  been  already 
referred  to  (Vol.  II.,  p.  914) ;  and  the 
same  thing  takes  place  in  the  female 
mamma,  though  more  rarely;  while  me- 
tastasis to  the  brain  appears  to  have  been 
noticed.  These  complications  must  be 
treated  in  the  same  way  as  similar  inflam- 
mations excited  by  other  causes. 

Inflammation  of  these  parts  may  also 
be  excited  by  the  use  of  sialagogue 
medicines,  especially  mercury;  or  inflam- 
mation accompanied  by  salivation  may 
occur  spontaneously.  In  the  former  case 
the  disuse  of  the  irritant,  with  the  fre- 
quent employment  of  astringent  gargles, 
and  the  internal  administration  of  tonics 
with  chlorate  of  potash  and  -nutritious 
fluid  diet,  are  the  measures  indicated. 
Spontaneous  inflammation  of  the  salivary 
glands  is  generally  more  rebellious  to 
treatment :  the  general  health  and  the 
local  condition  of  the  gums  should  be  the 
first  objects  of  inquiry  and  attention.  If 
there  be  much  swelling  and  tenderness 
about  the  parotid,  leeches  may  be  of  ser- 
vice. When  the  inflammation  has  be- 
come chronic,  the  local  application  of 
iodine,  or  the  careful  use  of  mercurial 
ointments,  is  indicated. 

These  complaints  are  all  of  them  liable 
to  end  in  abscess  ;  and  such  abscesses, 
bound  down  by  the  firm  fascia  which 
covers  the  parotid  gland,  are  both  painful 
in  themselves  and  distressing,  from  the 
impediment  they  offer  to  mastication. 
They  have  been  also  known  to  burst  into 
the  meatus  auditorius,  and  to  burrow 
about  to  a  great  extent  in  the  neck.  They 
should  be  opened  early  ;  but  it  is  desira- 
ble, in  all  affections  of  the  face  and  its 
neighborhood,  to  avoid  too  free  incisions  ; 
and  if  the  opening  be  made  sufficiently 
early,  a  mere  puncture  through  the  skin, 
with  a  tolerably  free  incision  of  the  sub- 
cutaneous parts,  including'  the  fascia,  will 
suffice.     If  a  more  extensive  incision  be 


1  The  case  was  reported  by  Mr.  Sercombe,     Vol.    I.,  p.    677.      On    this    subject    consult 
in  the  Med.-Chir.  Trans.,  vol.  xxxix.,  p.  95.  I  Wernher,  Handbuch  der  allgemeinen  Chirur- 

2  See  the  essay  on  Injuries  of  the  Face,     gie,  vol.  iv.,  p.  18. 
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required,  the  natural  foldings  of  the  skin 
must  be  studied,  audits  direction  be  made 
to  correspond. 

Abscesses  are  occasionally  produced  by- 
calculi  embedded  in  tbe  duct  of  the  pa- 
rotid gland.  The  existence  of  such  cal- 
culi in  some  cases  of  ranula  has  been  al- 
ready noticed,  Vol.  II.,  p.  270.  Their 
composition  is  phosphate  of  lime,  with  a 
little  triple  phosphate.  If  such  an  abscess 
be  allowed  to  burst  externally  or  be  opened 
on  the  cheek,  a  salivary  fistula  Will  proba- 
bly result.  Hence  it  is  important  to  open 
the  abscess  and  remove  the  foreign  body 
(which  can  easily  be  felt)  from  the  inte- 
rior of  the  mouth. 

The  face  is  liable  to  be  attacked  by  epi-  i 
thelial,  rodent,  and  lupous  ulceration.  | 
The  nature  of  these  various  forms  of  dis- 
ease has  been  discussed  in  other  essays, 
and  their  diagnosis  and  treatment  has 
been,  as  far  as  possible,  pointed  out.  But 
the  interesting  question  remains  for^is- 
cussion  in  this  place,  what  resources  has 
operative  surgery  in  the  treatment  of 
these  affections  when  they  attack  the  face  ? 
Few  surgeons  of  experience  can  have 
been  without  opportunities  of  witnessing, 
the  frightful  condition  which  is  induced 
by  cancroid  and  rodent  ulceration  of  the 
face.  The  features  gradually  and  slowly 
yield  to  the  progress  of  the  disease  ;  the 
soft  parts  are  eaten  away  ;  the  bones 
crumble,  or  become  necrosed  ;  the  nose 
and  mouth,  and  sometimes  the  orbit  also, 
fall  into  one  cavity,  and  yet  the  patient 
lives  on,  though  frequently  suffering  ter- 
rible pain ;  and  although  presenting  a 
condition  of  incurable  mutilation,  which 
no  feelings  of  humanity  can  prevent  our 
regarding  with  some  amount  of  repug- 
nance. The  disease  is  too  generally  re- 
garded as  a  hopeless  one,  and  the  surgeon 
is  glad  to  escape  from  his  patient.  Yet, 
in  the  case  of  rodent  ulcer  almost  certain- 
ly, and  in  many  of  the  cases  regarded  as 
epithelioma  very  probably,  if  the  disease 
were  destroyed  entirely  and  in  its  whole 
extent,  the  patient  would  be  restored  to 
good  general  health,  the  edges  would 
cicatrize,  and  the  gap  in  his  features 
could  be  filled  up  by  some  of  the  many 
kinds  of  mask,  or  false  features,  which 
the  ingenuity  of  our  dentists  and  mechan- 
ics   has    produced.1       Much    encourage- 

1  Much  freedom  in  operating  on  these  cases 
of  epithelial  ulceration  is  justifiable,  in  order 
to  relieve  the  wearing  pain  which  it  occasions, 
even  if  for  no  other  motive.  A  man  above 
eighty  years  of  age  came  under  my  care  some 
years  ago,  begging  for  relief  from  the  pain  of 
an  extensive  epithelial  ulcer  of  the  eyelids. 
He  was  laboring  under  disease  of  the  heart, 
and  could  not  safely  be  brought  under  the 
influence   of  chloroform,  but   he    had   great 


ment  for  boldness  in  operating  on  such 
cases  when  occurring  in  the  face  may  be 
drawn  from  the  treatise  of  the  late  Mr. 
Moore   on  Rodent  Cancer,  where   some 
striking  instances  of  the  success  of  the 
treatment  are  detailed.    I  may  be  allowed 
to  cite  the  following  passage  (p.  52): — 
"The  knife  and  caustic  may  be  so  com- 
bined that  the  surgeon  shall  extirpate  the 
disease  in  a  very  advanced  stage,  protect- 
ing the  patient  absolutely  from  pain  and 
shock  by  the  use  of  chloroform,  and  the  sub- 
cutaneous injection  of  morphia,  and  sup- 
plying by  a  suitable  mask  the  shrunken 
gap  which  is  left  after  the  cicatrization  of 
the  wound.     I  first  found  how  far  such  an 
operation  could  be  carried  in  the  case  of 
Mary   H.,    in   which   I  removed   all  the 
margin  and  contents  of  the  right  orbit, 
with  the  bridge  of  the  nose,  and  laid  a 
paste  of  the  chloride  of  zinc  on  the  fresh- 
ly-cut surface,  which  still  presented  frag- 
ments of  the  disease  in  the  exposed  por- 
tions  of  the  bones.     Before  the  patient 
awoke  from  the  effects  of  the  chloroform, 
I  injected  morphia  beneath  the  skin,  and 
under  its  influence  she  remained  asleep 
for  six  hours,  and  awoke  free  from  pain. 
In  five  weeks  tbe  inodorous  slough  came 
away,  the  wound  healed,  and  the  patient 
lived  three  years  in   comfort,  wearing  a 
vulcanite     mask,    which     was     skilfully 
moulded  and  painted  to  represent  the  de- 
fective  features.     Another  patient  who 
was  under  the  care  of  Mr.  I)e  Morgan, 
after  as  extensive  an  operation,  complete- 
ly recovered,  and  afterwards  not  uufre- 
quently  enjoyed  a  day's  shooting.     .     .    . 
The  advantage  of  this  method  of  treat- 
ing rodent  cancer  appears  to  consist  in  the 
completeness  of  the  caustic  action  of  the 
chloride  of  zinc.     There  is  no  expendi- 
ture of  it  upon  the  dense  margin  of  the 
disease,  but  it  acts  directly  upon  the  soft 
tissues  which  are  exposed  by  the  incisions. 
These  apparently  healthy,  but  really  mor- 
bid  parts  are   readily  permeable  by  the 
caustic,  and  they  can  be  destroyed  to  any 
depth  which  may  be  deemed  requisite."" 


The  Neck. 

The  chief  points  in  the  surgical  anato- 
my of  the  neck  are  connected  with  the 
arrangement  of  the  cervical  fascia.     This 

courage,  and  submitted  to  the  operation  with- 
out complaint.  I  removed  the  whole  of  the 
lower  and  about  half  of  the  upper  eyelid, 
down  to  the  bone,  and  filled  up  the  gap  with 
a  Hap  from  the  cheek.  This  united  perfectly. 
He  was  freed  from  his  distress,  and  no  return 
of  the  disease  took  place  up  to  the  time  of  his 
death,  which  occurred  from  the  heart-disease, 
in  his  sleep,  about  half  a  year  after  the  ope- 
ration. 
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membrane  has  an  arrangement  in  the 
neck  somewhat  similar  to  that  which  pre- 
vails in  the  limbs,  although  more  com- 
plicated ;  that  is  to  say,  it  consists  of  a 
system  of  long  sheaths  or  tubes,  which 
surround  the  muscles  and  the  chief  ves- 
sels, together  with  the  trachea,  and  which 
take  attachment  to  the  bony  framework 
of  the  part — viz.,  to  the  lower  jaw  above, 
the  clavicle  and  ribs  below,  and  the  spinal 
column  at  the  back.  As  the  fascia  lata, 
if  traced  upwards,  will  be  found  continu- 
ous with  the  iliac  fascia  around  the  femo- 
ral vessels,  so  the  cervical  fascia  may  be 
traced  behind  the  sternum  and  ribs,  till  it 
becomes  continuous  with  the  outer  layer 
of  the  pericardium.  Now,  the  extensive 
connections  of  this  fascia  explain  how  it  is 
that  tumors,  lying  beneath  it  in  the  neck, 
may  grow  to  such  a  size,  may  pass  down 
in  so  many  different  directions,  and  may 
implicate  such  important  parts  before  they 
have  made  enough  progress  externally  to 
induce  the  patient  to  apply  for  their  re- 
moval ;  how  spreading  affections,  such  as 
diffuse  inflammation  or  abscess,  may  pass 
down  into  the  cellular  tissue  of  the  thorax, 
and  the  disease  thus  be  withdrawn  from 
all  possibility  of  successful  treatment ;  and 
therefore  why  surgeons  always  regard  ope- 
rations conducted  below  the  cervical  fascia 
with  apprehension,  both  on  account  of 
their  immediate  dangers,  and  their  possi- 
ble complications. 

The  affections  which  attack  the  parts 
superficial  to  the  cervical  fascia  do  not  call 
for  much  notice  here.  Sometimes,  how- 
ever, superficial  tumors  may  be  met  with 
in  this  situation,  which,  either  by  the 
negligence  of  the  patient,  or  the  ignorance 
of  those  whom  he  has  consulted,  have  been 
allowed  to  grow  to  a  great  size.  A  strik- 
ing instance  of  this  is  the  fatty  tumor  fig- 
ured in  Liston's  Practical  Surgery  (4th 
ed.,  p.  321),  and  which  was  as  large  as  the 
patient's  head.1  When  above  the  fascia, 
these  growths,  whatever  be  their  size,  may 
be  removed  with  as  little  risk  as  tumors 
of  the  same  size  in  any  other  parts.  The 
signs  indicative  of  their  being  situated 
over  the  fascia,  will  be  the  readiness  with 
which  the  finger  can  be  inserted  beneath 
them  and  then  passed  between  their  base 
and  the  larynx,  or  the  sterno-mastoid 
muscle,  their  mobility,  and  the  dimpling 
of  the  skin  when  moved  over  them,  which 
is  usually  noticed  in  fatty  tumors. 

We  pass  on  to  consider  that  peculiar  form 
of  watery  cyst  which  is  described  as  hydro- 
cele of  the  neck.  This  tumor  is  sometimes 
superficial  to  the  cervical  fascia,  but  usu- 
ally more  deeply  seated;  sometimes  con- 
genital, at  others  an  affection  of  later  life  ;2 

1  See  also  a  case  in  Path.  Soc.  Trans.,  vol. 
xi.,  p.  256. 

2  Gurlt,  Ueber  die  Cystengeschwiilste  des 


sometimes  simply  cystic,  at  others  of  a 
more  complex  anatomy.  The  first  point 
to  be  established  is  the  character  of  the 
tumor,  and  the  next  its  situation.  Simple 
watery  cysts,  or  true  hydroceles,  are  such 
as  are  destitute  of  all  solid  base,  and  con- 
tain frequently  a  purely  watery  fiuid ;  at 
other  times,  more  or  less  of  tlie  constitu- 
ents of  the  blood  may  be  found  mixed  with 
the  fluid  (haunatocele).  The  cyst  is  usu- 
ally single.  From  this  type  there  are 
numerous  variations:  thus,  the  occur- 
rence of  a  congenital  tumor,  consisting  of 
one  or  two  cysts,  with  a  solid  basis,  is 
sufficiently  common ;  and  the  number  of 
j  the  cysts,  as  well  as  the  quantity  of  solid 
!  matter,  may  be  increased  until  the  whole 
side  of  the  neck  is  filled  with  a  solid  tu- 
mor, in  which  cysts  with  various  contents 
are  scattered.  This  latter  affection  is,  I 
believe,  always  congenital.1 

The  neck  is  undoubtedly  the  favorite 
situation  for  congenital  tumors,  and  those 
which  occur  congenitally  in  this  region 
are  almost  always  of  the  polycystic  va- 
riety. The  question  of  chief  importance 
in  their  diagnosis  and  treatment  refers  to 
the  proportions  of  solid  substance  which 
they  contain.  They  usually  extend  deeply 
into  the  part,  passing  underneath  the  cer- 
vical fascia  into  the  loose  cellular  tissue 
supporting  the  carotid  sheath,  the  trachea, 
and  oesophagus,  and  very  often  will  be 
found  to  have  completely  surrounded  one 
or  more  of  these  structures.  I  have  seen 
cases  in  which  the  morbid  growth  had 
affected  the  structure  of  the  tongue  as  well 
as  the  cellular  tissue  of  the  neck. 

In  the  front  of  the  neck  these  congeni- 
tal tumors  appear  always  to  originate  in 
the  loose  cellular  tissue  beneath  the  cervi- 
cal fascia,  and  to  make  their  way  through 
that  membrane  and  beneath  the  skin  sim- 
ply by  pressure.  I  have  never  seen  a 
case  in  the  front  of  the  neck  which  did 
not  bear  out  Mr.  T.  Smith's  assertion,2 
that  congenital  cystic  tumors  are  always 
situated  beneath  the  muscular  fascia,  al- 
though many  of  them  have  a  subcutane- 
ous portion. 

The  carotid  triangle  is  a  favorite  situa- 
tion for  these  tumors.  In  one  instance 
under  my  care,  the  solid  portion  of  the 
tumor  contained  such  numerous  and  vari- 


Halses,  p.  210,  says  that  very  few  of  the  re- 
corded cases  have  been  congenital. 

1  See,  on  the  subject  of  these  compound 
cystic  tumors  of  the  neck,  a  paper  by  Mr. 
Caesar  Hawkins,  in  Med.-Chir.  Trans.,  vol. 
xxii.  ;  one  by  the  author  "  On  congenital 
Tumors,"  Lancet,  May  21  and  28,  1864  ;  and 
see  also  the  section  on  congenital  tumors  in 
the  essay  on  the  Surgery  of  Childhood,  p. 
865. 

2  In  his  paper  in  St.  Bartholomew's  Hos- 
pital Reports,  vol.  ii. 
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ously-shaped  cells  as  to  raise  a  suspicion 
of  malignity. 

The  diagnosis  of  the  affection  has  been 
obvious  in  all  the  cases  which  I  have 
seen.1  The  only  ambiguity  which  I  have 
met  with  is,  as  to  whether  hardening 
around  the  base  of  a  cyst  depended  on 
the  preseuce  of  a  solid  tumor,  or  was  due 
merely  to  the  pressure  of  the  cyst.  The 
doubt  would  much  influence  our  progno- 
sis, though  perhaps  it  would  nut  make 
any  difference  in  the  treatment  adopted 
at  the  commencement.  I  ought  al&o  to 
mention  that  Yon  Amnion2  describes  and 
figures  tumors  apparently  of  this  com- 
pound cystic  nature,  as  congenital  en- 
largements of  the  thyroid  body.  1  have 
not  seen  any  which  are  developed  in  that 
organ.  The  diagnosis  would  be  easily 
made  by  watching  the  effort  of  swallow- 
ing on  the  position  of  the  tumor,  and  by 
tracing,  if  possible,  the  muscles  connected 
with  the  thyroid  cartilage  and  under  bor- 
der of  the  hyoid  bone.  "2 

As  to  the  prognosis  and  treatment  of 
these  cases.  The  simple  hydroceles  ad- 
vance somewhat  rapidly  ;  they  may  grow, 
however,  to  a  large  size  without  making 
pressure  on  the  deep-seated  organs,  and- 
treatment  may  be  adopted  with  much 
prospect  of  success.3  I  have  seen  in  an 
instance  of  simple  hydrocele  a  single  in- 
jection of  tincture  of  iodine  followed  by 
complete  cure,  although  the  cyst  was  of 
large  size.  The  patient  was  an  infant, 
under  Mr.  Prescott  Hewett's.care,  and 
on  examining  the  parts  afterwards  no- 
thing was  to  be  felt  but  the  hardened  re- 
mains of  the  cyst,  while  the  distended 
f-kin  hung  in  a  loose  fold  over  the  clavicle. 
In  other  cases,  even  when  some  thicken- 
ing existed  at  the  base  of  the  cyst,  I  have 

1  M.  Michaux  (Bull,  de  l'Acad.  Roy.  de 
Med.  de  Belgique,  vol.  xii.,  and  Gaz.  des 
Hop.,  No.  36,  Ib53,  pp.  136,  144,  147)  relates 
several  cases  of  haamatocele  of  the  neck,  in 
some  of  which  the  diagnosis  was  so  obscure 
that  nothing  but  puncture  would  clear  up 
the  difficulty.  In  most  cases  the  diagnosis 
from  aneurism  may  easily  be  made,  even  if 
the  tumor  should  have  the  arterial  pulsation, 
by  remarking  that  though  pressure  on  the 
carotid  below  suspends  the  pulsation  of  the 
tumor,  it  leaves  it  equally  full,  tense,  and 
distinctly  fluctuating,  as  also  by  studying  the 
bruit.  See  a  case  reported  hv  Gurlt,  op.  cit., 
p   225. 

2  Die  angebornen  chirurgischen  Krankhei- 
ten,  tab.  xiii.,  figs.  1,  2,  3  ;  tab.  xxiii.,  figs. 
7  to  11  inch 

3  A  case  is  reported  by  Wernher  (Die  an- 
gebornen Cysten-Hygrome,  Giessen,  1843,  p. 
3),  where  openings  formed  spontaneously  in 
the  tumor,  the  fluid  oozed  away,  and  a 
natural  cure  resulted.  Another  is  recorded 
by  Mr.  B.  Phillips,  Med.-Chir.  Trans.,  vol. 
xxv.,  p.  290. 


seen  iodine  as  completely,  though  less 
rapidly,  successful.  But  where  there  is 
solid  matter  as  well  as  cysts,  iodine  injec- 
tion does  not  usually  succeed,  and  then  it 
may  be  justifiable  to  resort  to  setons, 
though  the  measure  is  not  without  dan- 
ger,' or  to  make  a  free  incision  into  the 
cyst  or  cysts,  and  endeavor  to  procure 
their  obliteration  by  the  granulating  pro- 
cess, or  to  cut  a  large  pieee  of  the  cyst  out, 
or  even  to  destroy  the  whole  mass  by  the 
application  of  arrows  of  caustic,  as  recom- 
mended by  Maisonneuve  (see  Minor  Sur- 
gery, p.  bb5).  But  in  cases  which  are 
suitable  for  removal,  extirpation,  though 
of  course  it  presents  more  immediate 
risks,  seems  ultimately  the  less  danger- 
ous course.  On  this  subject  the  reader  is 
referred  to  what  is  said  below  on  the 
general  question  of  removing  tumors  of 
the  neck.2 
Deep  sebaceous  cysts. — The  nature  of  the 


1  Thus,  in  Dr.  Storch's  case  (Journ.  f.  Kin- 
derkrankheiten,  vol.  xxxvii.),  the  seton  was 
used  with  a  fatal  result.  The  dangers  of 
setons  in  cases  of  cysts  of  the  thyroid  body 
are  well  known.  They  are  perhaps  less 
dangerous  in  other  deep-seated  tumors  of  the 
neck  ;  but  they  should  never  be  used  With- 
out grave  deliberation.  I  have  seen  the  use 
of  a  seton  in  a  case  of  this  sort  fatal  in  a 
week  to  a  person  otherwise  in  good  health. 

2  It  was  in  all  probability  to  such  tumors 
as  these  that  Mr.  Liston  refers  in  the  follow- 
ing passage  :  "In  the  lower  triangular  space 
of  the  neck,  though  not  so  frequently  as  in 
the  upper  one,  all  sorts  of  strange  tumors  are 
encountered.  Many  watery  tumors  are  met 
with  here,  some  of  them  in  young  patients, 
and  congenital ;  others  appearing  at  a  later 
period.  The  smaller  ones  may  be  opened 
and  dressed  from  the  bottom,  or  treated  with 
escharotics.  Borne  of  them  may  be  punctured 
and  treated  by  seton  ;  others  have  besides  a 
mass  of  solid  material  attached,  and  then  ex- 
tirpation, if  practicable,  is  to  be  preferred. 
A  curious  case  occurred  in  my  hospital  prac- 
tice lately  ;  a  middle-aged  healthy  man  ap- 
plied on  account  of  a  soft  elastic  lobulated 
mass,  filling  completely  the  space  above  the 
right  clavicle.  It  was  taken  to  be  a  fatty 
tumor,  and  was  cut  upon  accordingly.  The 
first  incision  gave  vent  to  an  ounce  or  more 
of  serum.  The  dissection  was  pursued,  and 
six  or  eight  other  distinct  sacs  adherent  to 
each  other  were  gradually  exposed  and  ex- 
tracted. The  space  of  the  neck  was  com- 
pletely laid  bare,  the  nerves  could  be  seen, 
and  the  subclavian  artery  pulsated  at  the 
bottom  Of  the  wound.  The  internal  jugular 
vein,  for  two  inches,  was  exposed ;  and,  for 
the  first  time,  I  was  cognizant  of  air  rushing 
into  a  branch  entering  into  the  root  of  this 
vessel.  So  complete  was  the  exposure  of 
parts  that  the  carotid  and  subclavian  arteries 
could  have  been  tied  without  further  dissec- 
tion. All  went  well."  Liston,  Practical 
Surgery,  4th  ed.,  p.  330. 
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tumors  which  are  so  often  found  in  the 
deeper  parts  of  the  neck,  that  is  to  say, 
lying  in  or  below  the  deep  cervical  fascia, 
is  a  matter  of  great  importance  in  their 
surgical  treatment.  Langenbeck1  has 
pointed  out  that  dermoid  cysts  in  this  re- 
gion, contraiy  to  what  takes  place  in 
other  parts  of  the  body,  are  frequently 
found  below  the  deep  fascia,  and  not  un- 
frequently  adhere  to  the  sheath  of  the 
cervical  vessels,  or  are  possibly  developed 
in  the  substance  of  the  sheath.2  As  to 
diagnosis  from  cysts  of  a  diti'erent  kind, 
Langenbeck  points  out  that  in  all  the  re- 
corded instances  these  deep  sebaceous 
cysts  have  been  situated  in  the  neigh- 
borhood of  the  larynx,  or  of  the  great 
vessels  of  the  neck,  above  the  omohyoid 
muscle  ;  that  in  the  latter  situation  tliey 
are  perceptible  from  the  mouth,  and  the 
peculiar  fluctuation  of  the  pulpy  fluid 
they  contain  may  be  felt  by  placing  one 
finger  in  the  mouth  and  another  on  the 
skin  ;  that  the  swelling  is  of  a  round  or 
oval  form,  and  perfectly  smooth ;  that 
they  may  often  be  made  to  share  the  pul- 
sation of  the  carotid  by  drawing  the  head 
strongly  backwards  and  to  the  opposite 
side  ;  and  that  they  are,  sometimes  at  any 
rate,  movable  from  side  to  -side,  but  not 
upwards  and  downwards.  It  must,  how- 
ever, be  allowed  that  these  signs  arc 
hardly  sufiicient  to  distinguish  them  from 
other  cysts  in  all  cases  without  a  punc- 
ture. After  having  tried  all  the  usual 
plans  of  treatment,  and  after  having  suc- 
ceeded in  curing  one  of  these  tumors  by 
maintaining  suppur  Uion  in  it  for  a  year 
and  a  half,  Langenbeck  has  found  such 
measures  so  uncertain  and  so  tedious  that 
he  prefers  extirpation  with  all  its  risks. 

The  most  ordinary  of  all  surgical  affee- 
tions  of  the  neck  is  the  enlargement  of  the 
glands,  which  is  so  very  common  in  scro- 
fulous persons,  especially  children.  On 
this  head  reference  is  to  be  made  to  the 
essay  on  Diseases  of  the  Absorbent 
System  ;  and  to  Mr.  Savory's  essay  on 
Scrofula,  Vol.  I.,  p.  170.  But  I  would 
here  call  attention  to  a  point  of  some 
practical  importance,  noticed  by  Prof. 
Miller.3  He  points  out  that  scrofulous 
enlargement  of  these  glands  "must  be 
carefully  distinguished  from  the  syphilitic 
glandular  affection,  characterized  by  im- 
plication of  the  whole  chain  of  lymphatics 


1  Archiv  f.  klin.  Chir.,  vol.  i.,  part  1,  Bei- 
trage  zur  chirurgischen  Pathologie  der  Venen, 
one  of  the  most  interesting  and  important 
treatises  in  the  whole  range  of  surgical  lite- 
rature. 

2  The  published  instances  of  this  disease 
before  the  date  of  Langenbeck's  paper  will  be 
found  in  Gurlt,  op.  cit.,  chap,  vi.,  cases  3,  5, 
6,  pp.  266,  267. 

3  System  of  Surgery,  1864,  p.  844. 


on  both  sides  of  the  neck,  along  the  an- 
terior margin  of  the  trapezius  .... 
The  glands  affected  (with  syphilitic  dis- 
ease) are  painless,  about  the  size  of  hazel- 
nuts, indurated,  and  never  suppurate. 
They  become  allected  in  this  manner  be- 
fore any  eruptions  make  their  appearance, 
and  continue  sometimes  long  after  any 
other  constitutional  symptoms."  He  re- 
gards this  condition  as  almost  pathogno- 
monic of  constitutional  syphilis.  He  also 
describes  another  form  of  glandular  en- 
largement usually  on  one  side  of  the  neck, 
of  a  stony  hardness,  and  generally  in- 
volving the  whole  lymphatic  chain.  The 
hardness  closely  resembles  scirrhus,  but 
has  no  real  connection  with  the  cancerous 
cachexia.  It  is  due  to  anaemia,  and  is 
sometimes  conjoined  with  exophthalmic 
goitre. 

Other  glandular  affections  in  the  neck 
are  occasionally  met  with,  though  less 
commonly  than  the  above.  Thus,  in  the 
16th  vol.  of  the  Memoires  cle  l'Acad.  Nat. 
de  Medecine,  is  a  paper  by  Larrey,  Jr.,  on 
a  form  of  glandular  enlargement  from 
chronic  inflammation,  which  he  has  often 
met  with  among  the  younger  soldiers  of 
the  French  army,  and  which  he  refers 
neither  to  syphilis,  scrofula,  nor  local  irri- 
tation (unlets  it  be  excited  in  some  cases 
by  stomatitis,  the  result  of  the  abuse  of 
tobacco),  but  rather  to  the  moral  and 
material  depressing  causes  incident  to  the 
change  from  the  civil  to  military  life. 

A  peculiar  form  of  enlargement  of  the 
cervical  glands  is  described  by  Dr.  J.  W. 
Ogle,  in  Path.  Soe.  Trans.,  vol.  xi.,  p.  255," 
in  which  they  formed  a  chain  of  large 
rounded  tumors,  which  were  successfully 
removed  by  operation.  The  nature  of 
the  affection  remains  obscure. 

These  glandular  affections  also  may  im- 
plicate the  sheath  of  the  great  vessels  of 
the  neck.  Thus  in  Larrey 's  case,  men- 
tioned below,  p.  942,  and  in  several  of 
those  referred  to  by  Langenbeck,  enlarged 
glands  were  found  in  the  substance  of  the 
sheath  itself;  and  on  their  removal,  the 
carotid  artery  or  the  jugular  vein,  as  the 
case  might  be,  but  more  commonly  the 
latter,  was  left  cleanly  dissected  out,  and 
quite  deprived  of  ail  covering  from  its 
sheath.  Langenbeck  cautions  his  readers 
not  to  be  deceived  into  relying  too  much 
on  the  mobility  of  such  tumors  as  a  cer- 
tain mark  of  their  superficial  position, 
since  this  may  really  be  only  the  move- 
ment of  one  part  of  the  tumor  on  another, 
and  the  deeper  parts  of  the  mass  may  be 
lying  on,  or  between,  or  even  behind,  the 
vessels.  He  does  not  on  that  account 
shrink  from  advising  the  removal  of  such 
tumors  when  other  means  fail ;  but  it  is 
plain  how  great  the  dangers  and  difficul- 
ties of  the  operation  may  prove.  It 
should,  therefore,  never  be  performed  un- 
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less  the  glands  affected  are  limited  in 
number,  unless  the  symptoms  of  the  dis- 
ease are  really  productive  of  serious  dis- 
tress, and  unless  a  very  patient  trial  has 
been  given  to  topical  and  general  reme- 
dies ;  and  the  surgeon  ought  to  enter  on 
the  operation  with  a  full  knowledge  of 
the. difficulties  he  may  encounter,  and  the 
precautions  which  are  to  be  taken  to  meet 
them. 

Cancer  also,  whether  of  the  epithelial 
or  other  forms,  may  affect  the  deep  parts 
of  the  neck  and  implicate  the  sheath  of 
the  vessels.  It  may  be  known  by  its 
occurring  later  in  life  than  the  previously- 
named  affections  ;  by  its  less  defined  out- 
line ;  the  strings  or  processes  which  often 
project  from  it ;  the  pain  which  it  pro- 
duces ;  its  tendency  to  spread  towards  the 
pharynx,  thus  producing  dysphagia  and 
dyspnoea  ;  by  the  more  extensive  interfer- 
ence with  the  circulation  which  it  causes, 
and  in  advanced  cases  by  the  enlarge- 
ment of  the  glands  below  the  tumor. 
The  innocent  tumors  previously  described, 
though  they  may  compress  the  vessels,  do 
not  infilti'ate  them  ;  but  with  these  can- 
cerous tumors  the  vessels  and  nerves  may 
be  absolutely  incorporated.  If,  therefore, 
they  are  to  be  operated  on,  it  should  not 
be  without  the  most  careful  and  repeated 
examination. 

The  diagnosis  of  tumors  at  the  root  of 
the  neck,  in  fact  in  all  parts  of  the  region, 
but  particularly  at  the  root,  near  the 
pleura,  must  be  carefully  made  from  the 
abscesses  which  are  so  frequent  in  this 
situation,  and  which  have  been  spoken  of 
in  the  essay  on  Abscess,  Vol.  I.,  p.  338. 
Such  abscesses  do  not  fluctuate  at  first, 
in  consequence  of  their  deep  position  and 
their  being  bound  down  by  the  fascia  ; 
but  they  are  seldom,  if  ever,  found  with- 
out some  sign  of  inflammation,  besides 
which  the  diseases  on  which  they  often 
depend  will  be  present,  and  will  mate- 
rially assist  diagnosis.  These  are  scrofu- 
lous affections  of  the  glands,  disease  of 
the  vertebra?,  inflammation  of  the  pleura, 
and,  it  is  said,  disease  of  the  arteries  ; 
other  abscesses,  however,  having  no  visi- 
ble exciting  cause,  are  not  uncommon. 
The  rate  of  progress  of  the  disease,  its 
much  more  acute  symptoms,  and  the  ill- 
defined  extent  of  the  swelling,  usually 
distinguish  abscess  from  tumor.  Hydatid 
cysts  have  also  been  found  in  this  as  in 
most  other  regions.  Mr.  Dixon's  case  is  I 
well  known  ;'  and  others,  both  within  the  i 
thyroid  body  and  external  to  it,  will  be  ' 
found  in  Gurlt's  work.  The  proper  treat-  , 
ment  will  be  to  lay  open  the  cyst,  take 

1  Med.-Chir.  Trans.,  vol.  x'xxiv. 


away  all  the  hydatids,  and  allow  the  cavity 
to  till  up  by  suppuration. 

The  sterno-mastoid  muscle  may  be  occa- 
sionally found  indurated,  and  forming  a 
sort  of  tumor,  which  extends  up  a  great 
part  or  the  whole  of  the  neck.  This  affec- 
tion has  been  already  referred  to  in  the 
essay  on  Diseases  of  Muscles,  Vol. 
III.,  p.  381,  and  I  only  mention  it  here 
with  reference  to  diagnosis.  It  is  most 
common  in  children.  Indeed  Mr.  Bryant, 
in  his  Lectures  on  Surgical  Diseases  of 
Children  (p.  142),  speaks  of  it  as  though 
it  were  peculiar  to  early  life.  I  have 
seen  cases  in  the  out-patient  room  of  the 
Hospital  for  Sick  Children,  in  one  at  least 
of  which  I  thought  the  affection  was 
syphilitic  ;  but  in  others  no  such  taint 
has  existed.  It  must  be  carefully  distin- 
guished from  an  enlargement  formed  by 
strumous  glands,  and  there  will  be  no 
difficulty  in  doing  so,  if  the  surgeon  will 
bear  in  mind  the  existence  of  the  affec- 
tion. The  obvious  test  is  that  the  swell- 
ing in  one  case  is  within  the  sterno-mas- 
toid, and  its  mobilit}'  varies  with  the 
contracted  and  relaxed  state  of  the  mus- 
cle ;  while  in  the  other  case  the  swelling 
is  behind  the  sterno-mastoid,  and  is  un- 
affected by  its  action.  The  muscular 
affection  is  a  very  curable  one  in  child- 
hood, and  very  often  perhaps  would  dis- 
appear spontaneously  :  if  not,  heat  or 
gentle  counter-irritation,  with  attention 
to  the  general  health,  will  cure  it ;  while 
the  glandular  affection,  unless  owning  a 
well-marked  local  cause,  is  a  very  rebel- 
lious one,  and  may  prove  quite  incurable. 

Enlarged  bursal  are  found  in  the  ante- 
rior part  of  the  neck,  although  rarely. 
At  least  the  cases  of  this  disease  which 
are  on  record  are  few  ;  but  this,  as  Gurlt 
observes,1  may  proceed  from  the  trivial- 
ity of  the  affection  as  probably  as  from 
its  rarity.  These  bursa?  may  be  situated 
either  in  front  of  the  pomum  Adami,  be- 
tween the  posterior  surface  of  the  hyoid 
bone  and  the  thyroid  cartilage,  or  be- 
tween the  muscles  of  the  tongue.  The 
two  former  bursa?  are  found  in  the  normal 
state,  although  that  in  front  of  the  thy- 
roid cartilage  does  not  always  exist.  The 
bursa  among  the  muscles  of  the  tongue  is 
an  accidental  formation,  and  has  been 
spoken  of  in  the  essay  on  Diseases  of 
the  Tongue  (Vol.  II.,  p.  270).  The 
first  kind  (the  ante-thyroid  bursa)  forms 
a  rounded  fluctuating  superficial  swelling 
in  front  of  the  larynx  in  the  middle  line, 
reaching  downward    toward,   and   in    a 

1  Op  cit.,  p.  39.  A  complete  collection  of 
the  recorded  cases  of  each  variety  of  bursal 
tumor  may  be  found  here. 
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case  recorded  by  Larrey1  even  prolonged 
to,  the  sternum  by  a  fistulous  channel. 
The  second  (the  supra-thyroid  bursa)  is 
of  smaller  size,  and  lies  on  one  side  of  the 
middle  line,  covered  by  the  thyro-hyoid 
muscle.  Both  of  course  follow  the  larynx 
in  its  movements  during  deglutition,  and 
so  far  resemble  the  cysts  of  the  thyroid 
body  ;  from  which,  however,  there  can  be 
but  little  practical  difficulty  in  distin- 
guishing them.  If  there  be  any  doubt 
about  the  diagnosis,  the  character  of  the 
fluid  evacuated  by  puncture  will  settle 
the  point.  Instead  of  the  disintegrated 
remains  of  blood  which  are  found  in  the 
thyroid  cysts,  these  contain  the  jelly-like 
fluid  which  characterizes  bursal  tumors 
and  ganglions  in  other  parts  of  the  body. 
The  treatment  should  be  the  same,  viz., 
puncture  and  blisters,  or  injection  of 
iodine. 

A  curious  and  rare  affection  in  the 
neck  is  the  congenital  fistula,  originally  de- 
scribed by  Dzondi  and  Ascherson,2aud  of 
which  I  have  given  an  account  in  another 
work.3  I  need  merely  say  here  that  these 
fistulas  communicate  often  with  the  tra- 
chea, and  in  some  there  has  been  reason 
to  believe  that  a  communication  existed 
with  the  pharynx  ;  that  they  form  one  or 
more  minute  openings,  sometimes  in  the 
middle  line,  at  others  on  both  sides  and 
at  the  same  level,  or  again  on  one  side 
only  (generally  the  right) :  their  position 
varying  from  the  level  of  the  notch  which 
marks  the  upper  border  of  the  thyroid 
cartilage  down  to  the  neighborhood  of  the 
sterno-clavicular  joint.  The  only  case  I 
have  seen  was  amenable  to  a  very  simple 
plastic  operation,  but  here  no  communi- 
cation with  the  trachea  or  pharynx  could 
be  traced.  The  inconvenience  caused  by 
the  fistula  is  so  slight  that  I  should  not 
recommend  any  more  radical  proceeding. 
The  origin  of  these  fistulas  is  referred  by 
Ascherson  to  the  persistence  'of  portions 
of  three  fissures  which  were  discovered  by 
Rathke  to  exist  in  the  neck  of  the  human 
embryo  and  those  of  other  warm-blooded 
animals  at  an  early  period  of  develop- 
ment, analogous  to  the  branchiae  of  fishes, 
and  coinciding  in  the  time  of  their  ap- 
pearance with  an  arrangement  of  vessels 
similar  to  what  exists  in  fishes. 

Removal  of  tumors  of  the  neck. — Tumors 
lying  below  the  deep  fascia  of  the  neck 
are  always  the  source  of  anxiety,  and 
often  of  great  embarrassment,  in  their 
removal ;    and  this    becomes  more  and 

1  Gaz.  des  Hop.,  1853,  pp.  212,  225. 

2  Translated  in  Dr.  Day's  Obstetric  Re- 
cords, vol.  i. 

3  Surgical  Treatment  of  Children's  Dis- 
eases, 2d  ed.,  p.  138. 

VOL.  III. — 60 


more  the  case  as  the  tumor  passes  further 
forward.  When  the  mass  lies  beneath 
the  sterno-mastoid  muscle,  the  surgeon 
must  always  consider  carefully,  before  he 
commences  the  operation,  whether  he  is 
likely  to  be  able  to  bring  it  to  a  termina- 
tion— that  is  to  say,  whether  he  has  a  fair 
prospect  of  removing  the  whole  growth  ; 
for  unless  such  a  prospect  exists,  the  ope- 
ration is  unjustifiable.  The  main  points 
in  these  operations  are  so  well  detailed  in 
an  account  by  Mr.  Spence,  of  the  removal 
of  an  enormous  enchoudroma  from  the 
neck  and  face,  that  I  cannot  do  better 
than  refer  the  reader  to  his  most  interest- 
ing paper  in  the  Dublin  Quarterly  Jour- 
nal of  Medical  Science,  Nov.,  1863.  The 
operation  was,  as  far  as  I  know,  unique 
at  the  time,  the  tumor  extending  from 
the  zygoma  nearly  to  the  clavicle,  and 
from  the  spine  to  the  cricoid  cartilage, 
and  weighing  more  than  7  lbs.  In  sum- 
ming up  the  chief  points  of  this  very  re- 
markable case,  Mr.  Spence  dwells  upon 
the  following  as  the  main  considerations 
to  decide  the  practicability  of  removing  a 
tumor  from  beneath  the  sterno-mastoid 
muscle  :  1.  Is  the  growth  innocent  or 
malignant  ?  If  malignant,  the  important 
structures  near  which  it  lies  will  very 
probably  be  incorporated  with  it,  and  the 
tumor  could  perhaps  only  be  removed  by 
doing  fatal  damage  to  them  :  if  innocent, 
however  closely  it  may  press  on  these 
structures,  it  will  be  enclosed  in  its  own 
capsule  ;  and  by  keeping  the  edge  of  the 
knife  or  scissors  close  upon  the  tumor, 
the  main  vessels  and  nerves  will  in  all 
probability  be  avoided.  2.  The  state  of 
the  circulation  :  engorgement  of  the  veins 
on  either  side,1  or  marked  alteration  of 
the  arterial  supply  in  the  affected  side, 
would  give  reason  to  fear  that  the  growth 
is  extensively  connected  with  the  internal 
jugular  vein  or  the  carotid  artery  respect- 
ively. And  finally,  the  impairment  of 
the  functions  of  respiration  or  deglutition, 
or  the  existence  of  laryngeal  irritation, 
would  point  to  implication  of  the  vagus 
nerve,  the  phrenic  or  the  laryugeal  nerves, 
or  to  pressure  on  the  oesophagus  or  air- 
tube.  Careful  exploration  from  the 
mouth,  and  an  examination  of  the  mo- 
bility of  the  tumor  in  various  positions  of 
the  head  should  not  be  neglected. 

[Perhaps  it  is  owing  to  the  introduction 
of  anaesthetics,  and  the  consequently  less 

1  Langenbeck  points  out  that  in  tumors 
which  involve  the  sheath  of  the  vessels,  en- 
gorgement of  the  veins  of  the  face  is  rarely 
absent.  In  one  case  he  observed  this  venous 
engorgement  to  be  on  the  opposite  side  to  the 
tumor.  This  he  attributed  to  the  fact  that 
the  tumor  compressed  the  carotid  artery  as 
well  as  the  jugular  vein,  as  proved  by  the 
weakness  of  the  pulse  in  the  temporal  artery. 
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formidable  character   of  surgical   opera-  j  profession  at  large  are   better  qualified 
tions,  and  partly  also  to  the  fact  that  the  |  and  more  ready  to  deal  with  tumors  in 


Fig.  97G. 


Enormous  tumor  of  neck,  removed  in  1S44  by  Dr.  Spencer,  of  Petersburg,  Va. 


their  early  stages,  that  it  seems  that  the 
enormous  growths  met  with  by  the  older 

Fiff.  977. 


The  same  patient  after  recovery. 

surgeons  are  far  loss  frequent  at  the  pre- 
sent day.  In  former  times,  patients 
waited  until  life  was  no  longer  endurable 
before  going,  perhaps  a  long  distance,  to 


consult  some  learned  professor ;  and  the 
operation  was  a  truly  terrible  ordeal  to 
look  forward  to.  Nowadays,  the  re- 
moval of  a  tumor  is  shorn  of  its  terrors 
for  the  patient,  and  rendered  much  easier 
for  the  surgeon. 

As  an  instance  of  the  courage  required 
on  both  sides  in  the  pre-ana5Sthetic  pe- 
riod, fig.  976  is  introduced,  representing 
a  patient  operated  on  in  1844  by  Dr.  P. 
C.  Spencer,  of  Petersburg,  Ya.  The  de- 
tails of  the  case  may  be  found  in  the 
Am.  Journal  of  the  Med.  Sciences  for 
Jan.,  1845.  Fig.  977  is  from  a  sketch 
taken  after  the  man's  recovery.] 

In  the  operation  for  removing  such  tu- 
mors, the  main  points  are  to  have  a  very 
free  access  to  the  tumor,  and  fortius  pur- 
pose to  dissect  large  naps  off  it  by  crucial 
incisions,  to  define  its  surface  clearly  and 
for  a  large  extent  in  some  position  where 
its  relations  are  free  from  danger  (usually 
its  posterior  border),  and  to  work  gradu- 
ally from  this  point  by  stretching  the  tu- 
mor so  as  to  make  plain  its  cellular  con- 
nections, and  then  cautiously  dividing 
the  latter  with  the  scalpel  or  blunt- 
pointed  scissors  directed  tmvard  the  tu- 
mor.1   In  Mr.  Spcnce's  case  the  extent  of 

i  Dieffenbach  (Op.  Chir.,  vol.  ii.,  p.  327  et 
seq.)  recommends,  in  operations  on  large 
tumors,  to  use  two  separate  incisions,  both 
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the  growth  was  so  great  that  the  whole 
sterno-mastoid  was  of  necessity  divided  ; 
and  then  the  plan  which  Mr.  Spence 
adopted,  of  exposing  the  whole  front  of 
the  tumor  and  cutting  across  the  muscle 
at  once,  is  no  doubt  the  hest,  since  it 
gives  as  full  a  view  as  possible  of  the 
whole  neck,  and  enables  the  assistant 
(whose  duties  in  these  operations  are  al- 
most as  important  as  those  of  the  opera- 
tor) to  compress  the  main  vessels,  and  to 
push  them  back,  by  insinuating  his  fin- 
gers in  the  track  of  the  dissection.  But 
in  the  case  of  a  tumor  situated  beneath 
the  steriio-mastoid,  of  much  less  extent 
than  in  Mr.  Spence 's  patient,  although 
still  of  considerable  size  (since  the  dissec- 
tion commenced  above,  over  the  mastoid 
process,  and  terminated  below  by  expos- 
ing a  part  of  the  brachial  plexus,  and 
was  continued  backwards  to  the  trans- 
verse processes  of  the  cervical  vertebra;), 
I  was  able  to  remove  the  tumor  without 
cutting  through  the  whole  sterno-mas- 
toid ;'  and  I  believe  that  it  is  better  to 
retain  the  sternal  portion  of  the  muscle 
entire,  if  possible,  whenever  the  growth 
does  not  project  beyond  its  anterior  edge. 
This  proceeding  is  more  dangerous  than 
that  adopted  by  Mr.  Spence,  since  the 
part  of  the  growth  lying  near  the  carotid 
sheath  has  to  be  dug  out,  as  it  were,  from 
beneath  the  muscle  almost  in  the  dark ; 
but,  on  the  other  hand,  the  preservation 
of  a  part  of  the  muscle  is  a  safeguard 
against  deformity.  When  the  edge  of 
the  tumor  has  been  fairly  and  cleanly 
exposed,  the  operator  should  next  en- 
deavor to  clear  its  lower  part,  when- 
ever there  is  a  doubt  as  to  its  rela- 
tions to  the  great  vessels  of  the  neck,  in 
order  to  expose  their  sheath,  and  render 
himself  master  of  the  circulation  through 
them.  Cases  quoted  below  will  show 
that  both  the  common  carotid  artery  and 
internal  jugular  vein  may  be  tied  without 
compromising  the  "success  of  the  opera- 
tion ;  and  even  the  division  of  the 
pneumo-gastric  nerve  also  has  been  fol- 
lowed by  recovery.  But  every  possible 
effort  should  be  made  to  remove  the  tu- 
mor without  dividing  any  of  these  struc- 
tures, particularly  the  last.      The  vem  is 

longitudinal,  one  running  over  the  front  of 
i  the  tumor,  more  or  less  parallel  to  the  ante- 
i  rior  edge  of  the  sterno-mastoid,    the    other 

behind  that  muscle.     He  used  to  dissect  the 

tumor  free  from  its  spinal  attachments  from 
I  the  posterior  incision,  and  to  free  it  from  the 
»  vessels,  etc.,  by  dissecting  from  the  anterior 
i  one.  His  main  object  seems  to  have  been  to 
i  avoid  the  division  of  the  sterno-mastoid  ;  but 
t  a  sufficient  number  of  cases  are  now  on  record 

to  prove  that  even  the  entire  section  of  this 
i  muscle  does  not  do  any  material  harm. 
1  Lancet,  1864,  vol.  i.,  p.  567. 


the  most  likely  to  be  implicated.  Inno- 
cent tumors,  even  when  they  occupy  the 
sheath  of  the  artery,  do  not  generally 
surround  it.  Langenbeck  has  shown  that 
the  jugular  vein  may  be  dissected  out  for 
some  inches  from  the  substance  of  a  tu- 
mor, the  vessel  being  entirely  denuded 
and  its  whole  sheath  removed,  yet  no  ill 
consequences  follow. '  If  the  descendens 
noni  nerve  be  in  the  way,  as  in  Gibson's 
case,  it  may  be  divided.  In  the  more  de- 
licate part  of  the  dissection  blunt-pointed 
scissors  should  be  used,  and  the  fingers 
should  be  employed  to  sever  the  adhe- 
sions .of  the  tumor  as  much  as  possible, 
and  as  a  guide  or  director  to  the  cutting 
instrument  when  the  wound  is  too  deep 
to  allow  of  a  clear  sight  of  the  parts. 
Compression  of  the  internal  jugular  be- 
low the  tumor  will  be  a  safeguard  against 
death  from  the  entrance  of  air  into  the 
heart. 

Such  operations  as  these  appear  to  have 
been  rarely  undertaken,2  Mr.  Spence's 
researches  having  only  discovered  four 
published  cases  of  the  kind  by  British 
surgeons3  previous  to  the  publication  of 
his  own ;  but  smaller  tumors,  mostly  of 
an  enchondromatous  or  solid  fibrous  na- 
ture lying  in  the  anterior  triangle  of  the 
neck,  or  over  the  parotid  gland,  are  very 
common,  and  the  operations  for  their  re- 
moval must  be  managed  on  the  same 
general  principles,  viz.,  to  open  the  cap- 
sule of  the  tumor  (when  it  has  one),  ex- 
pose its  surface  freely  in  some  safe  part, 
and  then  stretch  and  carefully  sever  the 
cellular  adhesions  of  the  other  parts. 
In  doing  this  the  operator  must  take 
all  possible    precautions   not   to   permit 

1  Archiv  f.  klin.  Chir.,  i.,  4,  14. 

2  Some  surgeons  are  indeed  formally  op- 
posed to  such  endeavors.  Thus  Professor 
Miller  says  that  "  tumors  beneath  the  sterno- 
mastoid  do  not  admit  of  operative  interfer- 
ence."    A  System  of  Surgery,  1864,  p.  846. 

3  Mr.  Atkinson,  of  York,  relates,  in  the  Med. 
and  Phys.  Journ.,  vol.  xxx.,  p.  353,  a  case, 
the  physiognomy  of  which,  as  given  in  the 
drawing,  is  something  like  that  of  Mr.  Spence  ; 
but  the  account  is  obscure,  and  it  is  not  said 
whether  the  tumor  lay  above  or  below  the 
sterno-mastoid.  This  tumor  weighed  3  lbs. 
9  ozs.,  and  the  carotid  artery  and  jugular 
vein  were  exposed  in  its  removal.  The  ope- 
ration was  successful.  Mr.  George  Bell  has 
also  put  on  record,  in  the  Journal  of  Medical 
Sciences  (Edinburgh,  vol.  i.,  1826,  p.  61),  an 
operation  for  the  removal  of  a  tumor  weighing 
about  4  lbs.  "  from  the  muscular  fascia  of  the 
neck."  This  tumor  lay  above  the  sterno- 
mastoid,  but  dipped  down,  so  that  the  com- 
mon carotid  artery  was  exposed  in  removing 
it.  It  stretched  from  the  mastoid  process  to 
the  clavicle,  and  seems  to  have  been  of  a 
malignant  nature,  as  it  recurred  a  few  months 
afterwards. 
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the  entrance  of  air  into  the  veins,  and 
all  large  veins  should  be  tied  before  they 
are  cut. 

Foreign  surgeons  have  been  somewhat 
more  bold  in  their  treatment  of  these 
formidable  tumors.  Langenbeck's  bril- 
liant operations  have  been  referred  to ; 
and  his  paper  should  be  studied  by  every 
surgeon  entering  on  this  department  of 
operative  practice.  In  connection  with 
this  question  the  reader  may  also  be  re- 
ferred to  the  paper  by  Larrey  in  the  16th 
volume  of  the  Memoirs  of  the  French 
Academy  of  Medicine,  in  which  the  pro- 
priety and  the  method  of  performing 
these  operations  are  discussed  at  length. 
M.  Larrey  regards  such  operations  as 
being  the  most  uniformly  successful  in 
the  whole  range  of  surgical  practice,  if 
only  the  risks  of  the  operation  itself  are 
got  over  without  disaster.1  Several  in- 
teresting cases  are  quoted,  especially  one 
in  which  his  father,  the  first  Baron  Lar- 
rey, removed  a  mass  of  diseased  glands 
from  the  anterior  triangle,  one  of  which 
was  embedded  in  the  sheath  of  the  ves- 
sels ;  and  another  case  in  which  M.  Labat 
successfully  extirpated  a  tumor  extending 
from  the  mastoid  process  to  the  clavicle, 
and  lying  altogether  beneath  the  sterno- 
mastoid  muscle,  which  was  divided  across 
in  order  to  expose  it.  The  carotid  ar- 
tery and  internal  jugular  vein  had  to  be 
tied,  and  the  pneumo-gastric  nerve  di- 
vided.2 

The  Axilla. 

There  are  a  few  particulars  with  refer- 
ence to  abscess  in  the  axilla  to  which  it 
may  perhaps  be  worth  while  to  give  a  little 
attention.  Superficial  abscesses,  indeed, 
have  no  characters  in  this  region  to  dis- 
tinguish them  from  those  of  other  parts 
of  the  body;  but  deep  abscesses,  i.  e., 
those  situated  in  the  cavity  of  the  axilla, 
internal  to  its  walls,  often  constitute  a 
grave  malady.  Cases  are  on  record 
where  such  abscesses  have  burrowed  be- 
neath the  muscular  walls,  into  the  neck, 
the  back,  and  even  the  thoracic  cavity. 


•  Dieffenbach  also  says  :  *■  Eine  grosse  An- 
zahl  Operationen  dieser  Art,  welche  ich  ge- 
macht  habe,  sind  in  keinem  einzigen  Falle 
von  einem  todtlichen  Ausgange  begleitet 
gewesen,  und  die  Heilung  erfolgte  gewohnlich 
ungemein  rasch.'      Op.  Chir.,  ii.,  322. 

8  In  Gibson's  case  (Am.  Jonrn.  Med.  Sci., 
vol.  xiii.,  p.  305)  the  tumor  was  successfully 
removed  from  beneath  the  sterno-mastoid 
after  the  carotid  artery  and  jugular  vein  had 
been  tied  and  divided.  The  descendens  noni 
nerve  was  cut,  but  the  pneumogastric  was 
dissected  out  of  the  mass.  The  disease  was 
malignant,  and  recurred  ;  yet  it  was  envel- 
oped by  a  very  firm  and  distinct  capsule. 


Their  causes  are  various.  Some  depend 
on  simple  sprains  or  contusions,  or  occur 
without  visible  cause  ;  others  on  lym- 
phatic inflammation  ;  others  on  caries  of 
the  bones  of  the  thorax  or  of  the  shoul- 
der ;  or  even,  it  is  said,  on  empyema  or 
vomica.1  The  symptoms  of  the  sponta- 
neous abscess  will  usually  be  more  acute 
than  those  of  the  symptomatic  ;  but  the 
only  reliable  diagnostic  sign  is  a  thorough 
examination  by  means  of  the  probe,  under 
chloroform  [or  ether]  if  possible. 

It  is  of  great  importance  in  acute  ab- 
scess of  the  axilla  to  procure  a  ready  and 
free  escape  for  the  pus  ;  since  if  the  open- 
ing is  small,  and  the  abscess  is  allowed 
to  get  into  a  chronic  condition,  it  is  very 
liable  to  fall  into  the  condition  of  a  sinus, 
which  is  then  kept  from  healing  by  the 
action  of  the  muscles.  Therefore,  if  the 
abscess  is  seen  before  opening,  a  free  and 
large  incision  should  be  made,  care  being 
taken  to  keep  the  edge  of  the  knife  to- 
wards the  thorax,  in  order  to  avoid  the 
large  branches  of  the  axillary  vessels  and 
nerves  which  lie  towards  the  humerus. 
If  the  abscess  be  in  a  chronic  condition, 
and  no  evidence  of  diseased  bone  be  de- 
tected, the  treatment  is  not  easy.  If  the 
arm  be  kept  at  perfect  rest,  and  the  pa- 
tient be  well  nourished  and  fattened,  the 
abscess  is  most  likely  to  fill  up,  but  it  will 
be  at  the  risk  of  some  loss  of  motion 
from  cicatrization  and  adhesion.  This 
seems,  on  the  whole,  the  best  course  ;  for 
laying  open  the  whole  cavity  may  do 
more  harm  than  it  is  meant  to  obviate. 
Sinuses  must  be  treated  in  the  usual  man- 
ner by  stimulating  injections,  setons,  or 
drainage-tubes,  with  rest.  If  adhesions 
or  cicatrices  have  formed,  their  subcuta- 
neous division  will  be  indicated ;  and 
should  much  skin  have  perished,  it  may 
be  thought  right  to  free  the  cicatrix  from 
the  sound  skin  in  its  whole  extent,  and 
cover  it  with  a  transplanted  flap. 

Tumors  occupying  the  axillary  space, 
like  those  developed  in  other  situations 
where  large  loose  areolar  intervals  exist, 
are  liable  to  grow  to  a  very  large  size  be- 
fore they  produce  so  much  distress  as  to : 
oblige  the  patient  to  request  relief  from  a 
surgeon.  In  examining  such  a  tumor 
two  main  questions  present  themselves : 
first,  whetner  it  is  innocent  or  malignant ; 
second,  whether,  if  innocent,  its  relations 
are  such  as  to  permit  of  its  removal.  It  is 
true  that  even  in  the  case  of  a  tumor 
judged  to  be  malignant,  if  it  could  he 
very  clearly  separated  from  the  perios- 
teum of  the  humerus,  it  might  be  pro- 
posed to  exercise  it ;  but  in  most  cases  of 
cancer,  amputation  would  be  the  prefer- 
able course,  if  any  operation  were  admis- 


Nelaton,  Path,  chir.,  vol.  v.,  p.  875. 
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sible.  Nothing  need  be  said  here  about 
the  diagnosis  of  innocent  from  malig- 
nant disease,  this  being  the  same  in  the 
axilla  as  in  other  parts.  We  pass  on  to 
the  question  of  the  relations  of  the  tu- 
mor. Superficial  tumors  are  decidedly- 
rare  in  this  region.  Notwithstanding  the 
hairy  condition  of  the  integument,  seba- 
ceous tumors  are  hardly  ever  met  with. 
I  do  not  remember  to  have  ever  seen  one 
removed  from  the  axilla.  The  tumors 
which  lie  below  or  in  the  fascia  are  of 
course  less  movable  than  those  in  the 
subcutaneous  areolar  tissue.  If  the  mo- 
bility be  extremely  limited,  this  may  be 
due  either  to  their  attachment  to  the 
bone,  or  to  their  being  connected  with 
the  sheath  of  the  vessels  ;  the  former  tu- 
mors will  be  almost  immovable,  and  there 
will  probably  be  no  interference  with  the 
circulation ;  the  latter  will  enjoy  some- 
what more  movement,  and  the  circula- 
tion will  be  more  or  less  impeded.  If  the 
venous  congestion  and  cedema  be  well 
marked,  while  the  pulse  is  unaffected, 
there  is  direct  evidence  of  pressure  on  the 
vein ;  while  if  the  pulse  be  also  weakened, 
the  tumor  probably  envelops  and  com- 
presses both  vessels.  Its  relations  to  the 
nerves  will  generally  be  determined  by 
the  occurrence  of  twitching,  "pins  and 
needles,"  or  numbness.  Tumors  adherent, 
even  over  a  great  extent,  to  the  sheath  of 
the  axillary  vessels,  may  be  removed  with 
success  by  a  daring  operator,  as  Langen- 
beck's  experience  shows  ;  and  even  if  it 
were  necessary  to  tie  both  of  the  ves- 
sels, it  would  be  better  to  run  that  risk 
than  to  sacrifice  the  arm ;  but  when  the 
nerves  are  also  involved,  the  case  becomes 
almost  desperate,  especially  as  the  most 
important  of  the  nerves — the  median — 
will  be  in  all  probability  the  most  deeply 
implicated. 

Exostoses  and  other  tumors  springing 
from  the  upper  end  of  the  humerus  may 
project  into  the  axilla,  and  may -come  into 
more  or  less  close  relation  with  the  ves- 
sels and  nerves.  Thus  in  the  case  of  a 
lad  under  my  care  at  St.  George's  Hospi- 
tal, a  large  exostosis,  lapping  round  a 
great  part  of  the  humerus,  raised  up  the 
artery  for  a  considerable  extent.  But 
there  is  little  risk  of  injury  to  the  main 
vessels  in  operating  on  these  cases,  since 
the  muscles  which  separate  the  bone  from 
the  artery  can  hardly  have  been  atrophied, 
unless  the  tumor  has  attained  most  un- 
usual proportions.  The  greater  danger  is 
to  the  circumflex  or  musculo-spiral  nerve, 
as  the  case  may  be.  In  my  case  the  tu- 
mor was  so  extensive  as  to  trench  closely 
on  the  position  of  both  of  them ;  but  as 
there  were  no  symptoms  of  pressure  on 
either,  I  felt  confident  that  it  might  be 
removed  without  injury  ;  as  turned  out  to 
be  the  case.     Softer  tumors   implicating 


the  periosteum  of  the  humerus  are  always 
to  be  looked  on  with  suspicion,  since  many 
of  them  are  malignant.  But  if  any  doubt 
exists  on  this  point,  the  minor  operation 
of  excision  of  the  tumor  and  head  of  the 
bone  should,  no  doubt,  be  resorted  to.  Sir 
"W.  Fergusson,  in  his  recent  lectures  at 
the  College  of  Surgeons,  gave  two  cases 
in  contrast  with  each  other  strikingly 
illustrative  of  the  advantages  of  the 
course  recommended.1  In  one,  which  was 
under  Mr.  Syme's  care,  that  surgeon  re- 
moved the  head  of  the  humerus  with  the 
tumor  in  1860.  A  year  afterwards,  the 
disease  recurred  in  the  scapula ;  and  in 
November,  1S62,  the  scapula  and  a  por- 
tion of  the  clavicle  were  removed  with 
perfect  success,  leaving  the  patient  with 
a  useful  arm.2  In  the  other  case,  the  arm 
had  been  amputated  at  the  shoulder-joint 
before  the  patient  came  under  Sir  W. 
Fergusson's  care,  who  was  obliged,  by 
the  recurrence  of  the  disease,  to  remove 
the  scapula.  A  case  under  Mr.  Hutchin- 
son's care3  shows  that,  even  in  malignant 
tumor  of  the  humerus,  its  removal  by  the 
operation  of  excision  may  be  followed  by 
the  union  of  the  wound,  but  does  not  give 
much  encouragement  for  the  practice, 
since  the  patient's  life  does  not  seem  to 
have  been  prolonged  by  it.  It  is  right, 
however,  to  add  that  the  operation  was 
performed  by  Mr.  Hutchinson  only  after 
amputation  had*  been  refused  by  the 
patient. 

The  removal  of  enlarged  glands  from  the 
axilla  is  generally  a  very  simple  matter 
when  performed,  as  it  usually  is,  as  part 
of  the  operation  for  scirrhus  of*  the  breast ; 
since  the  glands  affected  lie  near  the  pec- 
toral muscle,  away  from  the  large  vessels. 
The  extirpation  of  strumous  glands  is 
a  measure  of  doubtful  prudence  ;4  and  yet 
if  there  is  no  other  indication  of  the  stru- 
mous cachexia,  and  the  tumor  is  produc- 
tive of  much  inconvenience,  such  opera- 
tions are  sometimes  undertaken.  I  once 
performed  such  an  operation  on  a  child, 
and  ascertained  that  the  patient  remained 
in  good  health  and  free  from  any  other 
manifestation  of  struma  for  at  least  a 
year,  after  which  time  I  lost  sight  of  her. 
An  operation  of  a  similar  kind  is  reported 
in  the  Lancet,  1850,  vol.  ii.,  p.  22,  as 
having  been  performed  by  Sir  W.  Law- 
rence. But  if  the  surgeon  determine  on 
this  proceeding,  he  must  not  deceive  him- 
self  as   to  its  probable   difficulties    and 

1  Lectures  on  the  Progress  of  Anatomy  and 
Surgery,  pp.  46-49. 

2  Syme  on  Excision  of  the  Scapula,  1864, 
p.  22. 

3  Path.  Soc.  Trans.,  vol.  viii.,  p.  346. 

4  See  the  essay  on  Scrofula,  Vol.  I.,  p. 
171. 
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dangers.  In  loose  cellular  spaces,  as  the 
axilla  and  the  neck,  besides  the  glands 
which  are  perceptible  before  the  opera- 
tion, there  are  sure  to  be  others  more 
deeply  situated,  which  are  only  perceived 
after  the  removal  of  the  first.  This  has 
been  the  case  in  all  such  operations  as  I 
have  witnessed.  It  was  so  in  the  instance 
referred  to  under  Sir  TV.  Lawrence's  care, 
as  well  as  in  my  own  case,  and  in  two 
such  operations  which  I  have  witnessed 
in  the  neck.  In  my  case  the  axillary 
artery  was  wounded — I  believe  inevitably. 
In  one  of  the  cases  in  the  neck  to  which 
I  refer  a  considerable  mass  of  disease  was 
left  behind.  In  Sir  TV.  Lawrence's  case 
the  difficulties  and  embarrassments  seem 
to  have  been  great,  and  would  have  been 
very  disagreeable  anywhere  except  in 
hospital  practice,  where  plentiful  resources 
and  assistants  are  always  at  hand.  Again, 
in  most  of  these  cases  (as  in  three  of  the 
above  four)  the  glands  have  been  found  to 
be  in  a  state  of  suppuration  ;  and  it  mjust 
remain  doubtful  whether  nature  would 
not  have  accomplished  the  removal  of  the 
strumous  tubercle  in  this  way  as  com- 
pletely as  the  surgeon.  Therefore  such 
measures  should  only  be  resorted  to  after 
the  most  mature  consideration ;  and" 
everything  should  be  at  hand  which  is 
necessary  for  a  prolonged  and  difficult 
dissection  among  large  vessels  and  nerves. 

Langenbeck,  in  the  paper  above  referred 
to  (page  935),  has  dwelt  upon  the  frequency 
with  which  the  tumors,  glandular  and 
others,  developed  in  the  axilla  are.  found 
attached  to  the  sheath  of  the  large  vessels, 
and  on  the  best  means  for  extirpating 
them.  That  innocent  tumors  may  be  re- 
moved with  success,  whatever  be  their  size 
and  however  extensive  their  connections, 
is  proved  by  the  case  related  by  Langen- 
beck,' in  which  he  removed  a  portion  of 
the  clavicle  affected  by  a  tumor  dipping 
deeply  in  between  the  jugular  and  subcla- 
vian veins,  and  affecting  the  scalenus  anti- 
cus  muscle,  which  had  to  be  divided. 

Langenbeck  recommends  that  the  ante- 
rior surface  of  the  tumor  be  freely  exposed, 
the  muscles  being  divided  as  far  as  may 
be  necessary.  In  one  of  his  successful 
cases,  both  pectoral  muscles,  the  deltoid, 
and  a  portion  of  the  coraco-brachialis  were 
divided.  The  tumor  is  then  to  be  exposed 
by  a  free  division  of  its  capsule,  and  the 
vessels  are  to  be  sought  for  above,  where 
they  enter  into  the  tumor.  This  course 
he  prefers  to  the  opposite  plan  of  exposing 
the  artery  and  vein  at  the  lower  part,  for 
similar  reasons  as  in  the  neck  (see  page 
939).    The  sheath  of  the  vessels,  infiltrated 

1  I  mean  with  success  so  far  that  no  fatal 
injury  was  done  to  the  parts.  The  patient 
died  of  the  after  consequences  of  the  opera- 
tion. 


by  the  disease,  must  be  carefully  divided 
and  stripped  from  the  vessels,  which  should 
only  be  tied  in  the  last  resort.  If  the  great 
nerves  be  implicated  in  the  tumor,  so  that 
they  cannot  be  cleared  away  from  it,  am- 
putation will  become  necessary.  I  recom- 
mend a  very  careful  study  of  Langenbeck's 
cases  to  any  one  who  intends  to  perform 
one  of  these  operations.  A  good  idea  of 
the  probable  relations  of  the  tumor  will 
be  found  by  noticing  the  presence  or  ab- 
sence of  pricking  sensations  down  the 
course  of  the  nerves,  or  loss  of  their  func- 
tions, of  oedema  and  venous  engorgement, 
and  of  alteration  of  the  pulse.  In  carti- 
laginous or  hard  fibrous  tumors,  processes 
may  project,  deep  in  the  axilla,  among  the 
vessels  and  nerves,  or  may  run  under  the 
clavicle  and  approach  the  subclavian  ves- 
sels and  the  pleura,  and  much  add  to  the 
embarrassments  and  dangers  of  the  pro- 
ceeding. This  is  still  more  the  case  when 
the  tumor  originating  in  the  neck  has 
passed  down  into  the  axilla,  as  in  Lang- 
enbeck's case,  referred  to  above,  in  which 
the  pleura  seems  to  have  been  freely  ex- 
posed, though  not  opened;  and  the  patient 
afterwards  died  of  pleurisy.  However,  in 
a  case  of  a  large  fatty  tumor  of  the  root 
of  the  neck,  which  was  under  my  care 
some  years  since,  at  the  Hospital  for  Sick 
Children,  and  which  sent  a  process  down 
into  the  axilla,  the  removal  was  easily  and 
safely  effected  from  the  main  wound  in 
the  neck.  A  drainage-tube  was  passed 
through  the  cavity  in  the  axilla,  and  out 
below  the  edge  of  the  pectoralis  major. 
The  child  recovered  without  any  deformity 
or  bad  symptom.1 

In  cases  of  tumors  which  implicate  the 
axillary  vessels,  the  vein  is  often  the  one 
which  is  most  firmly  attached  to  the  tumor. 
This  is  a  consequence  partly  of  its  position, 
and  partly  of  its  being  (like  all  veins)  more 
readily  affected  by  pressure.  Consequently 
there  is  more  risk  of  wounding  the  vein 
than  the  artery  in  such  operations.  In 
case  of  wound  of  the  vein,  the  late  Mr. 
Moore  recommended  that  the  artery  should 
be  secured  as  well  as  the  wounded  vein, 
and  he  used  to  refer  to  a  case  in  which  he 
had  adopted  this  practice  successfully.  He 
believed,  on  the  authority  of  this  case,  as 
well  as  of  some  of  the  others  quoted  above 
in  which  the  main  artery  and  vein  have 
been  tied  in  the  removal  of  cervical  and 
other  tumors,  that  phlebitis  is  less  likely 
to  follow,  and  that  the  risk  of  gangrene  is 
not  increased,  by  the  ligature  of  the  arter)'. 
I  may  add,  that  when  in  such  operations 
the  brachial  plexus  is  also  injured,  the 
limb  should  be  removed  at  once.  I  had 
occasion  some  time  since  to  regret  not 
having  followed  this  course.   In  an  attempt 

1  Surgical  Treatment  of  Children's  Diseases, 
2ded.,  p.  371. 
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to  extirpate  an  extensive  recurrent  cancer 
from  the  axilla,  I  was  obliged  to  secure 
both  vessels.  The  parts  were  very  much 
matted,  thickened,  and  difficult  to  distin- 
guish. The  patient  died  of  gangrene,  and 
on  post-mortem  examination  a  portion  of 
the  median  nerve  was  found  to  have  been 
embraced  in  one  of  the  ligatures. 


The  Thorax. 

The  diseases  of  the  thoracic  viscera  be- 
ing the  exclusive  province  of  the  physi- 
cian, and  their  injuries  having  been  treated 
of  in  our  first  volume  together  with  the 
surgical  operations  practised  upon  the 
pleura,  no  observations  on  the  regional 
surgery  of  the  thorax  are  required  here, 
except  a  few  lines  on  the  subject  of  ab- 
scesses in  the  thoracic  parietes.  Such 
abscesses  may  arise  spontaneously  as  the 
result  of  acute  or  chronic  inflammation, 
or  may  be  symptomatic  of  disease  of  the 
bones.  Diffuse  inflammation  is  the^most 
common  cause  of  the  first  kind  of  abscess. 
It  is  a  serious  affection,  being  often  pro- 
ductive of  much  distress  by  its  local  ac- 
tion, as  well  as  testifying  to  the  existence 
of  a  grave  constitutional  malady.  ]STela- 
ton '  speaks  of  a  case  in  which  the  dys- 
pnoea was  so  great  as  to  lead  to  the  erro- 
neous diagnosis  of  visceral  inflammation  ; 
an  error  the  more  likely  to  be  committed 
since  the  inflamed  condition  of  the  integu- 
ments forbids  physical  examination.  Be- 
sides, visceral  inflammation  may  ensue  : 
for  the  inflammation  tends  to  spread  in- 
ward, and  if  unchecked  leads  to  the 
formation  of  abscesses  which  may  extend 
beyond  the  walls  of  the  thorax,  and  make 
their  way  into  its  interior.  Active  treat- 
ment is  therefore  necessary.  If  the  case 
is  seen  before  abscess  is  formed,  free  in- 
cisions must  be  made,  and  the  other  means 
adopted  which  have  been  prescribed  in 
the  essay  on  Erysipelas  for  the  treat- 
ment of  diffuse  cellular  inflammation.  If 
abscess  have  already  formed,  it  must  be 
opened  without  delay.  The  constitutional 
treatment  must  be  guided  by  the  general 
symptoms,  and  by  the  presence  or  absence 
of  pleuritic  complication- — a  fact  which 
can  only  be  inferred  from,  the  symptoms, 
if  the  condition  of  the  parietes  forbids  di- 
rect examination. 

Chronic  abscess  of  the  chest,  uncon- 
nected with  diseases  of  the  bones,  appears 
generally  to  take  place  in  strumous  sub- 
jects, and  often  in  those  who  are  suffering 
from  or  predisposed  to  phthisis.  The 
treatment  is  the  same  asin  other  cases  of 
strumous  abscess.  Many  of  those  cases 
which  are  described  in  books  as  abscess 

1  Path,  chir.,  vol.  iii.,  p.  497. 


pushing  the  pleura  inward,  thickening  it, 
and  encroaching  on  the  cavity  of  the 
chest,  may  very  likely  have  been  cases  of 
limited  empyema  ;  at  any  rate  they  could 
hardly  be  distinguished  from  the  latter  ex- 
cept by  the  history,  often  an  obscure  guide 
in  a  chronic  complaint.  The  treatment 
would  consist  in  laying  them  open ;  and 
if  this  does  not  suffice,  in  providing  a 
counter-opening,  and  keeping  them  empty 
by  means  of  a  drainage  tube.  In  some 
cases  of  empyema  much  benefit  has  seemed 
to  be  derived  from  a  counter-opening,  and 
the  injection  of  iodine ;  and  the  same 
benefit  might  be  more  confidently  expected 
in  chronic  abscess  not  connected  with  the 
pleural  cavity,  without  the  dangers  which 
must  be  allowed  to  accompany  the  iodine 
injection  in  empyema.1  It  is  not,  how- 
ever, always  easy  to  know  whether  a  small 
opening  may  not  exist  into  the  pleura,  or 
even  into  the  tissue  of  the  lung.  An  open 
abscess,  whose  wall  is  in  contact  with  the 
pleura,  will  follow  its  movements.  Hence 
in  inspiration  its  wall  will  be  drawn  in- 
ward, and  its  cavity  filled  with  air,  which 
will  be  ejected  in  forced  expiration. 

Most  abscesses,  however,  in  the  walls  of 
the  thorax  are  symptomatic  of  disease  of 
the  ribs  or  sternum.  The  disease  is  gener- 
ally caries,  though  necrosis  is  sometimes 
met  with  ;  and  in  some  cases,  at  any  rate, 
it  is  clearly  traced  to  an  injury — usually 
fracture  of  the  sternum,  or  separation  of 
its  first  joint.  Thus  Nelaton  (loc.  cit.) 
quotes  from  J.  L.  Petit  and  from  Stalpart 
Van  der  Wiel  cases  in  which  after  gun- 
shot contusion,  and  after  a  sword  thrust, 
abscess  formed  on  both  surfaces  (as  it 
seems)  of  the  sternum,  and  in  which,  af- 
ter cutting  down  on  the  front  of  that  bone, 
the  surgeon  perforated  it  with  the  trephine, 
and  evacuated  the  matter  from  the  ante- 
rior mediastinum.  But  what  the  indica- 
tions for  this  proceeding  were,  the  accounts 
appear  too  meagre  to  inform  us.  When, 
as  is  more  usual,  the  abscess  proceeds  from 
caries  of  the  rib,  it  appears  better  not  to 
be  too  active.  The  partial  resections  of 
the  ribs  which  are  spoken  of  in  foreign 
works  on  surgery,  and  which  have  been 
chiefly  practised  in  Germany,  do  not  seem 
very  promising  operations,  while  they  are 
by  no  means  free  from  difficulty  and  dan- 
ger. The  indications  for  attempting  the 
removal  of  a  portion  of  carious  rib  would 

1  In  one  case  at  the  Hospital  for  Sick  Chil- 
dren, iodine  injection  had  been  used  several 
times  with  benefit,  when  suddenly  one  day 
the  child  coughed  up  a  quantity  of  the  injec- 
tion. This  was  followed  by  very  severe 
bronchitis.  The  same  accident  happened  to 
a  child  under  my  care  at  St.  George's  Hospi- 
tal, hut  was  not  followed  by  any  alarming 
symptoms. 
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be,  if  it  were  evidently  setting  up  pleuritic 
irritation,  or  if  it  concealed  and  shielded 
a  sequestrum  on  the  inside  of  the  bone, 
which  could  not  otherwise  be  extracted. 
In  accident,  the  indications  for  excision 
are,  if  the  fractured  portion  conceals  a 
wounded  vessel  or  traumatic  aneurism. 
If  the  whole  depth  of  the  bone  be  not  dis- 
eased, the  surgeon  would  of  course  desire 
to  avoid  wounding  the  intercostal  artery, 
the  bleeding  from  which  is  often  trouble- 
some. In  such  cases  it  would  be  sufficient 
to  detach  the  muscles  from  the  upper  bor- 
der of  the  bone,  and  carefully  chisel  away 
the  diseased .  portion.  But  if  the  entire 
thickness  of  the  bone  is  to  be  removed,  a 
small  incision  must  first  be  carefully  made 
through  the  muscular  parietes,  and  ex- 
tended on  the  director  as  far  as  may  be 
necessary  to  separate  the  muscles  from 
both  edges  of  the  rib  to  the  whole  length 
which  it  is  proposed  to  remove.  Then 
the  internal  surface  of  the  bone  must  be 
freed  from  the  pleura  with  the  handle  of 
the  knife,  or  some  more  appropriate  flat 
smooth  instrument,  and  the  section  made 
with  a  Hey's  saw.1 

Nelaton  describes,  after  Boyer,  an  oper- 
ation for  the  removal  of  diseased  parts  of 
the  sternum,  in  order  to  evacuate  matter 
confined  in  the  mediastinum,  and  to  re- 
move the  source  of  such  suppuration. 
This  has  the  distinction  of  being  one  of 
the  most  ancient  surgical  operations,  and 
was  performed  by  Galen.  If  a  surgeon 
had  made  up  his  mind  to  make  trial  of  the 
operation,  he  would  need  no  very  precise 
directions  for  its  performance ;  as  it  con- 
sists merely  in  exposing  very  freely  the 
surface  of  the  bone,  and  applying  the 
trephine  on  all  the  part  which  appears 
diseased ;  but  it  seems  a  doubtful  and 
veiy  hazardous  measure,  and  could  only 
be  justified  by  the  presence  of  severe  dys- 
pnoea, for  which  no  cause,  except  the  dis- 
ease of  the  sternum,  could  be  discovered. 
In  Heyfelder's  work  (p.  308)  will  be  found 
a  notice  of  twelve  cases  in  which  this 
operation  has  been  performed  in  modern 
times,  and  only  one  of  which  is  said  to 
have  died  from  the  operation.  But  real 
evidence  of  success  seems  wanting  in  the 
majority  of  these  cases. 


The  Abdomen. 

Very  little  of  importance  has  been  left 
for  our  consideration  in  this  place  as  to 
the  regional  surgery  of  the  abdomen,  ex- 


1  As  to  the  statistics  of  this  operation,  Hey- 
felder  says  that  out  of  thirty-seven  cases  of 
which  he  has  accurate  accounts,  eight  died  ; 
the  rest  recovered,  and  very  speedily  too. 
Operationslehre  rtnd  Statistik  der  Resec- 
tionen,  1861,  p.  303. 


cept  abdominal  tumors,  since  its  injuries 
and  the  surgical  diseases  of  all  the  viscera, 
digestive,  urinary,  and  generative,  have 
been  described  in  separate  essays.  The 
first  consideration  in  determining  on  the 
surgical  treatment  of  a  tumor  of  the  abdo- 
men, is  whether  it  lies  above  or  below  the 
muscular  expansion.  It  is  possible  that 
tumors  may  also  form  between  the  mus- 
cles, but  the  circumstance  does  not  seem 
to  have  been  put  on  record.  Superficial 
tumors  of  the  abdomen  are  usually  fatty. 
Their  superficial  situation  is  recognized 
by  the  ease  with  which  they  move  on  the 
deeper  parts,  and  by  their  being  unaffected 
by  the  action  of  the  muscles  :  the  usual 
dimpling  of  the  skin  when  pinched  up  over 
them,  and  their  lobulated  exterior,  proves 
their  fatty  nature.  The  only  caution 
which  can  be  required  in  their  removal  is 
to  remember  that  occasionally  fatty  tu- 
mors in  the  middle  line  of  the  abdomen 
have  been  found  to  perforate  the  abdomi- 
nal parietes  ;  and,  although  apparently 
superficial,  to  spring  from  a  root  in  the 
subperitoneal  fat.  Such  tumors  are  called 
by  French  writers  "  herniesgraisseuses."1 
Their  connection  with  the  peritoneum 
varies  in  different  cases.  The  greater 
part,  and  usually  the  whole,  of  the  tumor 
is  formed  by  the  subperitoneal  fat  merely  ; 
but  in  some  cases  a  small  process  of  peri- 
toneum has  been  found  in  the  centre  of 
the  mass,  having  apparently  been  pulled 
down  by  the  traction  of  the  tumor.  At 
other  times  cysts  have  been  found  in  the 
fat  unconnected  with  the  peritoneum. 
Usually  these  small  tumors  require  no 
treatment ;  but  several  cases  are  reported 
in  which  symptoms  of  colic  or  of  perito- 
nitis have  existed,  which  have  been 
thought  to  have  depended  on  the  traction 
of  the  tumor,  and  which  at  least  have 
subsided  on  the  removal  of  the  latter. 
When  such  symptoms  are  present,  there 
would  often  be  a  good  deal  of  difficulty  in 
distinguishing  the  case  from  one  of  stran- 
gulated hernia.  In  cases  of  doubt,  it  is 
justifiable  to  cut  down  and  examine  the 
swelling,  taking  care  to  unroll  the  mass 
of  fat  before  cutting  it  away,  for  fear  of 
wounding  one  of  these  peritoneal  pouches  ; 
but  M.  ^Telaton  gives  the  caution  not  to 
be  in  too  great  a  hurry  to  operate  on  these 
tumors ;  and  this  advice  coincides  with 
that  given  by  Mr.  Birkett,  essay  on  Her- 
nia, Vol.  II.,  p.  711,  in  all  cases  of  um- 
bilical hernia,  where  the  symptoms  do  not 
very  plainly  indicate  strangulation. 

Other  superficial  tumors,  whether  inno- 
cent or  malignant,  differ  in  no  respect  in 
this  region  from  their  usual  characters  in 
other  parts  of  the  body.  A  word  of  cau- 
tion may  be  given  as  to  diagnosis.  Most 
surgeons  must  have  seen  psoas  abscesses 

«  Nelaton,  Path.  Chir.,  vol.  iv.,  p.  394. 
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mistaken  for  tumors  of  the  abdomen — a 
mistake  not  very  creditable  to  the  care  of 
the  person  who  makes  it,  since  it  shows 
that  he  has  neglected  to  enquire  into  the 
history  and  symptoms  of  the  case  ;  but 
easy  enough  to  commit  on  a  mere  cursory 
inspection  of  the  part. 

The  deep  tumors  of  the  abdomen,  which 
lie  beneath  the  muscles,  are  next  to  be 
distinguished  into  loose  tumors,  tumors 
of  the  bones,  and  tumors  of  the  viscera 
or  peritoneum.  Of  the  loose  tumors, 
some  lie  in  the  subperitoneal  cellular 
tissue.  Among  these  I  would  especially 
call  attention  to  a  tumor  of  the  iliac  fossa 
described  by  M.  Nelaton,1  and  of  which 
an  instance  occurred  under  my  own  care.2 
It  is  a  firm  rounded  tumor  lying  in  the 
venter  of  the  ilium,  moving  with  tolerable 
freedom  under  the  muscular  wall  of  the 
belly,  and  with  a  stalk  which  can  be  dis- 
tinctly traced  to  the  inner  surface  of  the 
ilium,  near  the  anterior  superior  spine. 
M.  iSTelaton  has  seen  more  than  fifteen 
cases  ;  and  it  is  a  singular  circumstance 
that  all  his  patients  were  women  who  had 
borne  children.  This  was  so  in  my  case 
also.  He  had  operated  twice  with  success, 
although  in  one  instance  he  had  been  un- 
able to  avoid  opening  the  peritoneal  cav- 
ity. The  tumor  is  of  the  fibrous  or  fibroid 
variety,  and  certainly  bears  to  the  naked 
eye  a  strong  resemblance  to  the  recurrent 
fibroid  ;  but  it  did  not  recur  in  either  of 
M.  Nelaton's  cases,  and  in  mine,  for  more 
than  a  year,  during  which  I  saw  the  pa- 
tient from  time  to  time,  there  was  no  sign 
of  renewed  growth.  In  removing  such 
tumors  great  care  must  be  taken  to  avoid 
the  peritoneum,  if  possible  •,  and  it  is  well 
to  be  contented  with  as  small  an  incision 
as  will  suffice  to  expose  the  whole  tumor  ; 
since  ventral  hernia  will  most  likely  ensue, 
and  the  patient's  comfort  demands  that 
the  hernia  should  be  as  small  as  possible. 
The  singular  peculiarities  of  this  tumor 
in  having  always  a  pedicle  from  the  crest 
'  of  the  ilium,  and  in  occurring  always  in 
the  same  form,  and  always,  as  far  as  pre- 
sent experience  goes,  in  women  who  have 
had  children,  appeared  to  deserve  a  special 
notice  for  it ;  but  fibrous  and  other  tumors 
may  of  course  be  found  in  other  parts  of 
the  subperitoneal  space.  To  all  such  tu- 
mors the  same  observation  will  apply, 
that  the  surgeon  should  wait  a  while  and 
be  in  no  hurry  to  extirpate  them,  unless 
the  fact  of  steady  growth  is  well  ascer- 
tained ;  and  that  in  doing  so  he  must  take 
every  precaution  both  to  avoid  danger 
from  a  wound  of  the  peritoneum,  if  possi- 

1  Gaz.  des  H6p.,  Feb.  18,  1862. 

2  Path.  Soc.  Trans.,  vol.  xv.  In  the  ope- 
ration the  peritoneum  was  not  opened,  and 
the  patient  recovered. 


ble,  and  to  guard  himself  from  undeserved 
blame,  should  the  tumor  adhere  so  firmly 
to  the  membrane  that  its  avoidance  is 
impossible. 

Malignant  tumors,  forming  below  the 
abdominal  wall,  will  soon  become  fixed, 
from  implication  either  of  the  viscera  or 
the  muscles  ;  and  thus  the  diagnosis  will 
in  all  probability  be  correctly  made  during 
the  interval  of  expectation  above  recom- 
mended in  the  treatment  of  deep-seated 
tumors  which  appear  innocent. 

Tumors  which  enjoy  a  wide  range  of 
motion  are  met  with  now  and  then  in  the 
abdomen,  and  are  believed  to  be  in  many 
cases  floating  kidneys  :  but  many  of  these 
tumors  have  had  a  range  of  motion  far 
beyond  what  the  kidney  can  possibly  ob- 
tain.1 In  such  a  case  as  I  once  heard  of 
from  a  friend,  where  a  lump  in  the  belly 
could  be  moved  from  a  little  below  the 
liver  in  a  curved  direction  down  into  the 
iliac  fossa  and  thence  over  towards  the 
middle  line,  always  maintaining  the  same 
limits,  the  loose  body  must  have  been 
either  a  foreign  substance  in  the  intes- 
tines, which  was  unlikely  in  that  case 
from  the  direction  and  range  of  its  mo- 
tion, or  more  probably  one  of  those  con- 
cretions in  the  peritoneal  sac  so  well 
described  by  Dr.  J.  W.  Ogle  and  others.2 
The  limits  to  the  range  of  motion  of  such 
a  substance  might  easily  have  been  fixed 
by  accidental  adhesions.  The  point  is 
one  of  not  much  practical  importance, 
since  in  hardly  any  circumstances  would 
the  idea  of  cutting  down  on  such  a  sub- 
stance, be  entertained  ;  yet  if  it  seemed  to 
be  setting  up  peritoneal  irritation,  such  a 
proceeding  might  not  be  wholly  unjusti- 
fiable. 

The  tumors  of  the  bones  are  generally 
malignant,  though  enchondromatous  and 
other  innocent  formations  may  occur. 
They  are  found  in  the  iliac  fossa,  or  in 
the  pelvis,  by  examination  from  the  rec- 
tum or  vagina,  or  lying  on  the  spinal 
column.     They   are   recognized  by  their 

1  Rokitansky  says,  "  The  occasional  mova- 
bility  of  the  kidney  is  owing  to  insufficient 
fixation  by  means  of  the  adipose  fascia,  and 
apparently  also  to  an  elongation  of  the  ves-- 
sels  :  we  sometimes  find  that  the  kidneys  can 
be  moved  from  one  to  two  inches  along  the 
spinal  column."  Path.  Anat.,  vol.  ii.,  p. 
188,  Syd.  Soc.  Trans. 

«  Path.  Soc.  Trans.,  vol.  vi.,  pp.  204,  208. 
Vol.  viii.,  p.  212 :  in  this  case  the  loose 
body  was  larger  than  a  billiard-ball.  Vol. 
xii.,  p.  89  :  here  the  loose  body  was  felt  in  a 
hernial  sac  before  operation.  Other  speci- 
mens will  be  found  described  in  the  same 
Transactions. 


REGIONAL    SURGERY    OF    THE    ABDOMEN. 


949 


fixed  condition,  and  by  the  broad  base 
which  always  connects  them  to  the  bone. 
They  frequently  compress,  and  often  impli- 
cate, the  great  veins,  giving  rise  to  oedema 
and  venous  congestion  in  the  parts  below. 
Some  of  the  more  malignant  of  these 
tumors  pulsate,  and  thus  simulate  aneu- 
rism. The  diagnosis  has  been  spoken  of 
in  the  essay  on  Aneurism.  The  tumors 
which  affect  the  spine,  if  they  are  large ' 
enough  to  be  perceptible  externally  and 
to  give  rise  to  symptoms,  are  almost 
always  malignant,  and  may  sometimes 
be  distinguished  also  by  examination 
from  the  loins.  The  small  exostoses,  so 
common  in  old  age  on  the  front  of  the 
column,  do  not  usually  give  rise  to  symp- 
toms, and  could  hardly  be  felt  from  the 
outside  of  the  body.  None  of  this  class 
of  tumors  is  susceptible  of  treatment. 

Tumors  of  the  viscera  of  the  abdomen 
constitute  such  a  very  large  class,  and  are 
so  very  complicated  in  their  diagnostic 
signs,  that  no  sufficient  exposition  of  the 
subject  can  be  attempted  here.  They 
affect  the  liver,  the  omentum,  the  spleen, 
kidney  or  intestine,  the  general  surface  of 
the  peritoneum,  the  bladder,  and  in  the 
female  the  uterus,  ovary,  or  broad  liga- 
ment. '  Nothing  need  be  said  here  about 
the  tumors  of  the  intestines,  or  of  the 
female  generative  organs,  or  of  the  uri- 
nary organs,  since  these  have  been  treated 
of  in  the  essays  on  those  subjects. 

Tumors  of  the  liver  are  recognized  by 
their  position,  by  their  comparative  im- 
mobility, and  by  their  being  situated  in 
an  area  beyond  which  the  liver  can  be 
recognized  as  extending  (either  by  touch 
or  percussion),  or  at  least  by  the  liver's 
dullness  extending  quite  up  to  them  ;  and 
when  situated  on  the  edge  of  the  organ 
by  their  raising  the  false  ribs.  Such  tu- 
mors as  are  merely  attached  to  the  liver1 
will  be  more  movable  ;  but  it  would  be 
difficult  during  life"  to  recognize  these  as 
hepatic. 

The  tumors  of  the  liver  met  with  in 
surgical  practice  are  either  cystic  or  ma- 
lignant. Sir  B.  Brodie  has  described,  in 
his  Lectures  on  Pathology  and  Surgery, 
some  cases  of  watery  cyst  of  the  liver,  in 
which  no  proof  was  given  of  the  presence 
of  hydatid  animalcules,  and  in  which  a 
•cure  was  effected  by  simple  puncture  with 
a  trocar  ;  in  two  cases  without  any  symp- 
toms, in  another  after  severe  inflamma- 
tion, and  the  bursting  of  an  abscess  into 
the  intestine,  followed  by  the  discharge  of 
a  membranous  bag,  which,  however,  Sir 
B.  Brodie  did  not  regard  as  a  hydatid.2 


1  As  the  hydatid  tumor  figured  in  Frerichs 
on  "Diseases  of  the  Liver,"  vol.  ii.,  p.  242, 
New  Sydenham  Society's  Trans. 

*  The   occurrence  of  simple  cysts   in  the 


Large  hydatid  cysts  are  accompanied  by 
considerable  enlargement,  the  tumor  be- 
ing rounded  and  smooth,  fluctuating,  but 
less  distinctly  than  the  watery  cyst,  and 
with  a  peculiar  vibration,  due  to  the  pre- 
sence of  the  semi-solid  bags  in  the  fluid.1 
The  smaller  hydatid  tumors,  which  are  not 
perceptible  externally,  will  not  give  rise 
to  any  symptoms.  After  some  time  ulce- 
ration may  be  expected  to  take  place,  by 
which  the  hydatids  are  transferred  to  some 
of  the  neighboring  viscera,  or  the  sac 
suppurates  and  an  abscess  forms,  which 
may  burst  internally  or  externally.  In 
the  latter  event,  the  patient  may  survive  ; 
the  others  are  almost  inevitably  fatal. 
Space  would  fail  us  to  pursue  the  history 
of  the  disease  if  left  to  itself ;  our  only 
object  here  is  with  its  diagnosis  and  sur- 
gical treatment.  The  diagnosis  of  hydatid 
cysts  is  to  be  made  from  (1)  an  enlarged 
gall-bladder,  (2)  abscess,  and  (3)  cancer. 
Other  ambiguities  may  occur  ;  e.  g.,  when 
the  cyst  rises  into  the  thorax  it  may  be 
confounded  with  pleuritic  effusion  ;  when 
it  lies  in  the  central  part  of  the  abdomen, 
with  aortic  aneurism,  and  other  similar 
difficulties  may  be  met  with,  but  these 
are  rare.  It  will  suffice  here  to  -point  out 
the  ordinary  diagnostic  signs.  In  the 
first  place,  then,  hydatids  grow  without 
any  feverish  or  hepatic  symptoms,  which 
is  a  strong  point  in  their  diagnosis  from 
abscess  of  the  liver,  and  from  enlarged 
gall-bladder.  Otherwise  the  resemblance 
of  some  hydatid  cysts  to  an  enlarged  gall- 
bladder is  very  striking  ;  and  it  would  be 
almost  impossible  to  tell  the  difference  by 
manual  examination  merely,  as  a  refer- 
ence to  French's  plate,  mentioned  in  the 
note,  will  show.  Next,  the  smooth  round 
surface  of  the  hydatid  swelling  usually  dis- 
tinguishes it  from  the  more  lobulated 
mass  formed  by  a  large  cancer  of  the 
liver ;  and,  lastly,  the  fluctuation  and 
vibration  of  a  hydatid  tumor  are  in  some 
cases  to  be  clearly  and  easily  distin- 
guished from  the  semi-solid  feeling  of 
cancer.  But  it  must  be  allowed  that,  in 
very  soft  cancers  with  smooth  surface,  if 
constitutional  symptoms  be  absent,  as 
they  often  are  in  rapidly-growing  medul- 
lary cancers,  the  diagnosis  can  hardly  be 
made  without  an  exploratory  puncture, 
which  should  in  such  a  case  always  be 

liver,  and  the  frequent  coexistence  of  that 
condition  with  cystic  degeneration  of  the  kid- 
neys, is  illustrated  in  papers  by  Dr.  Bristowe 
and  Dr.  Wilks,  in  Path.  Soc.  Trans.,  vols, 
vii.  and  x. 

1  This  sensation  is  not  always  perceptible. 
Davaine  recommends  that  in  order  to  feel  it, 
three  extended  fingers  be  applied  to  the  most 
prominent  part  of  the  tumor,  and  that  per- 
oussion  be  made  with  the  middle  one. 
Frerichs,  op.  oit.,  p.  242. 
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employed.1  I  have  seen  cases  in  which 
the  disease  could  not  possibly  be  diag- 
nosed without  it. 

When  by  puncture  fluid  (whether  pur- 
ulent or  limpid)  is  discovered  superficially 
situated  iu  the  liver,  the  question  occurs 
whether  it  is  right  to  opeu  the  collection, 
and  if  so,  how  ?  In  case  of  abscess  it 
would  be  advisable  to  open  the  collection 
as  soon  as  practicable  ;  and  the  safest 
way  is  by  means  of  caustic  (see  Vol.  I., 
p.  346).  In  the  case  of  a  hydatid  tumor, 
it  seems  better  to  wait  until  the  fact  of 
growth  is  decidedly  established  ;  since 
such  tumors  sometimes  remain  long  sta- 
tionary, and  the  operation  is  a  dangerous 
one.  But  if  the  cyst  be  increasing  in  size, 
and  if  it  be  superficial,  the  risk  of  leaving 
it  alone  becomes  probably  greater  than 
that  of  operating.  Several  plans  are  in 
use.  The  one  which  was  till  lately,  I 
think,  the  most  common  in  English  prac- 
tice, is  to  make  an  opening  into  the  sac 
with  potassa  fusa  ;  other  plans  areifo  cut 
down  on  to  the  peritoneum,  have  the 
wound  stuffed  with  charpie  in  order  to 
excite  adhesions,  and  then,  after  a- few 
days,  prolong  the  incision  into  the  cyst  ; 
or  simply  to  puncture  and  evacuate  the 
tumor,  as  was  done  by  Sir  B.  Brodie  ;  or 
to  keep  the.  puncture  open,  and  establish 
a  sinus,  through  which  the  sac  is  washed 
out  with  warm  water,  diluted  alcohol, 
solution  of  iodine,  or  even  bile.  Iodine 
is  the  fluid  which  has  been  generally 
used  ;  but  Frerichs  seems  to  speak  favor- 
ably of  the  use  of  bile  as  causing  less  pain, 
and  correcting  the  putridity  of  the  con- 
tents of  the  sac. 

In  a  very  interesting  paper  published 
in  the  Med.-Chir.  Trans.,  vol.  xlix.,  Dr. 
John  Harley  has  related  a  case  in  which 
he  effected  the  cure  of  a  large  hydatid  tu- 
mor of  the  liver  (the  largest  on  record  in 
which  operation  has  been  practised)  by 
puncturing  the  sac  above  the  umbilicus 
with  a  large  trocar  and  canula,  tying  in 
the  latter  till  it  lay  loose  in  the  wound  it 
had  caused  ;  the  canula  being  kept  free 
from  obstruction  by  a  catheter  passed 
through  it  from  time  to  time,  and  then 
supplying  its  place  by  two  or  three  elastic 
catheters,  the  size  of  which  was  gradually 
increased  until  three  or  more  of  the  size 
of  Xo.  12  could  be  readily  introduced. 
Iodine  was  freely  injected  through  these 
catheters  from  time  to  time,  and  to  pre- 
vent decomposition  the  sac  was  freely 
washed  out  with  creasote  water,  of  which, 
on  one  occasion,  more  than  a  gallon  was 
passed   through  the   sac,  being  injected 

1  It  is  a  measure,  however,  not  absolutely 
devoid  of  danger.  Frerichs  (op.  cit.,  p.  251) 
gives  a  case  where  death  was  caused  by  tap- 
ping a  hydatid  cyst  and  drawing  off  some  of 
its  contents  with  an  exploring  trocar. 


through  one  of  the  catheters  and  running 
out  by  the  others.  Severe  symptoms  occur- 
red d  u  ring  the  treatment,  from  hemorrhage 
and  discharge  of  bile  into  the  sac.  These 
were  combated  by  strict  attention  to  ban- 
daging, and  by  the  use  of  injections  of 
sulphate  of  zinc  and  nitrate  of  silver.  Dr. 
Harley  appends  to  his  paper  a  synoptical 
table  of  the  published  cases  in  which  ope- 
rative measures  have  been  employed,  to 
show  the  superiority  of  a  free  puncture  of 
the  sac,  and  its  careful  evacuation,  over 
those  plans  of  treatment  in  which  the 
latter  point  is  not  secured.  He  rejects 
the  method  of  opening  the  sac  by  means 
of  caustic  potash,  as  being  much  more 
painful  and  tedious  than  that  by  the 
large  trocar,  while  it  is  not  in  his  opinion 
at  all  safer.  The  point  on  which  he  lays 
especial  stress  is  the  necessity  of  providing 
free  exit  for  the  cyst-membranes,  and  a 
constant  discharge  for  the  fluid, which  if  re- 
tained will  putrefy  and  poison  the  blood. 

If  there  be  much  redness,  and  the  fluid 
seem  very  near  the  surface,  it  may  be 
thought  justifiable  to  open  the  tumor  by 
a  simple  incision';  but  it  is  dangerous,  as 
the  least  escape  of  cyst-fluid  into  the 
peritoneum  may  set  up  fatal  inflamma- 
tion. If  by  palpation  or  on  puncture  the 
cyst  is  found  to  have  undergone  calcare- 
ous degeneration,  as  is  not  uncommon, 
no  operative  interference  is  justifiable. 

Tumors  connected  with  the  spleen  and 
the  omentum  less  frequently  come  under 
the  surgeon's  notice,  since  they  are  not  the 
subjects  of  surgical  treatment.  The  for- 
mer are  chiefly~known  by  their  situation, 
and  by  their  raising  the  false  ribs  on  the 
left  side,  as  hepatic  tumors  often  do  on  the 
right.  Cystic  or  other  tumors  in  the  omen- 
tum appear  more  pedunculated  than  vis- 
ceral tumors,  and  give  rise  to  few  symp- 
toms when  solitary ;  but  the  colloid  and 
other  soft  formations  usual  in  this  part, 
are  often  merely  part  of  a  general  affection 
of  the  whole  peritoneal  surface,  leading 
rapidly  to  death. 

It  is  certainly  theoretically  possible  that 
some  of  these  looser  tumors  within  the 
abdomen  should  be  made  amenable  to 
surgical  operations  analogous  to  those  on 
ovarian  cysts ;  but  practic  all}'  it  will  be 
very  difficult  to  find  a  case  in  which  there 
shall  be  at  the  same  time  sufficiently  ur-. 
gent  symptoms,  and  yet  sufficient  evidence 
of  constitutional  immunity,  to  justify  a 
surgeon  in  exposing  his  patient  to  the 
incalculable  risks  of  such  an  operation.1 

1  The  cases  which  have  occurred  since  the 
statement  in  the  text  was  written  of  removal 
of  the  spleen  by  Mr.  Bryant,  M.  Kceberle,  and 
others,  appear  to  me  amply  to  justify  it  (see 
the  Biennial  Retrospect  of  the  New  Syd.  Soc, 
for  1867-8,  p.  220),  although  it  is  true  that 


REGIONAL    SURGERY    OF    THE    GROIN. 


951 


The  Groin. 

The  fold  of  the  groin  is  one  of  the  most 
fertile  regions  for  the  materials  of  surgical 
diagnosis ;    but  most  of  these  materials 
i  have  been  already  treated  of.  Thus,  in  the 
I  essays  on  Hernia  and  on  the  Diseases 
I  of  the  Male  Organs,  all  the  difficult 
and  complicated   questions   of  diagnosis 
connected  with  hernia,  retained  testicle, 
cysts  of  the  spermatic  cord,  and  all  the 
varieties  of  hydrocele,  have  been  studied, 
and  the  diagnosis  of  psoas  abscess  has  been 
I  laid  down  in  that  on  Disease  of  the 
Spine.     Artificial  anus,  again,  as  well  as 
iliac  abscess,  and  the  abscesses  forming 
round  the  caput  cseci,  have  heen  spoken 
i  of  in  the  essay  on  Diseases  of  the  In- 
testines.    The  affections  of  the  skin  of 
the  groin,  among  which  intertrigo  is  very 
common,  will  be  found  described  in  Dis- 
i  eases  of  the  Skin  and  Erysipelas. 
The  chief  points  which  remain  for  notice 
are  the  affections  of  the  lymphatic  glands, 
1  and  the  rare  instances  of  bursal  tumors 
;  and  cysts  unconnected  with  the  testis  or 
cord.     The  tumor  formed  by  an  enlarged 
'  gland  may  often  be  confounded  with  a  her- 
i  nia ;  but  on  this  point  it  is  only  necessary 
to  refer' to  Vol.  II.,  p.  734.     The  mobility 
of  the  glands  distinguishes  all  except  that 
which  lies  in  the  femoral  canal.     In  such 
cases  the  regions  from  which  the  inguinal 
glands  derive  their  absorbents,  viz.,  the 
lower  limb  (especially  the  toes),  the  wall 
of  the  abdomen,  the  nates,  anus,  and  gen- 
itals, must  be  carefully  examined,  for  the 
i  disease  in  the  groin  is  but  a  symptom. 
I  The  after-consequences  of  abscesses  form- 
ing in  these  glands  are  often  formidable, 
since  they  lead  to  ulcers  with  callous  edges, 
in  which  often  the  enlarged  and  diseased 
gland  is  to  be  seen,  or  to  sinuses  which  are 
often  very  intractable.    In  the  first  place, 
the  remains  of  the  gland  should  be  extir- 
i  pated  with  the  knife;  or  destroyed'by  some 
caustic;  the  latter  being  perhaps  the  best 
plan,  as  these  glands  have  little  sensibility. 
If  this  does  not  suffice,  the  hard  edges  are 
to  be  destroyed  with  potassa  fusa  ;  or,  as 
a  last  resort,  chloroform  is  to  be  adminis- 
tered, and  all  the  sinuses  laid  open  to  their 
very  bottom  by  free  and  extensive  inci- 
sions, the  hardened  edges  being  at  the 
■  same  time  pared  away.    The  wound  must 
[|  then  be  dressed  from  the  bottom,  the  pa- 
Itient  kept  at  rest,  and  liberal  diet  given, 
il  if  the  stomach  will  bear  it. 

Cysts  are  sometimes  found  in  the  fold  of 
tl  the  groin,  which  are  formed  in  the  bursa 

:  the  spleen  has  been  successfully  removed  in 
the  human  subject  by  M.  Pean,  .and  perhaps 
by  other  operators,  as  a  reference  to  the  same 
publication  will  show. 


lying  near  the  hip-joint,  under  the  tendon 
of  the  psoas  muscle.  If  this  bursa  com- 
municates, as  it  often  does,  with  the  hip- 
joint,  the  fluid  will  pass  into  the  synovial 
cavity  on  pressure,  and  the  tumor  disap- 
pear on  the  limb  being  relaxed.  If  the 
bursa  is  separate,  the  rounded  tumor  will 
be  irreducible.  The  diagnosis  will  be 
made  from  a  consideration  of  these  cir- 
cumstances, and  from  the  position  of  the 
small  rounded  tumor.  The  treatment  will 
be  that  laid  down  in  the  essay  on  Diseases 
of  the  Muscular  System,  Vol.  III.,  p. 
394  et  seq.  More  liable  to  lead  to  error 
are  those  cysts  and  those  abscesses  which 
lie  in  close  proximity  to  the  femoral  artery 
and  receive  pulsation  from  it  It  is,  how- 
ever, sufficient  to  be  aware  of  the  occur- 
rence (however  rarely)  of  such  diseases, 
and  of  the  general  rules  for  the  diagnosis 
of  aneurism  (as  laid  down  in  the  essay  on 
that  subject,  Vol.  II.,  p.  338),  to  avoid  such 
a  catastrophe  as  to  mistake  an  aneurism 
for  a  cyst  or  abscess.  But  much  caution 
ought  to  be  used,  remembering  that  sad 
mistakes  have  been  committed  on  the 
subject. 

Cysts  of  many  other  kinds  may  form  in 
the  groin — sebaceous,  serous,  sanguineous. 
Of  these  the  sebaceous  would  differ  in  no 
respect  from  the  ordinary  disease  as  it 
takes  place  in  other  parts.  The  serous  and 
other  cysts  are  difficult  of  exact  diagnosis 
without  an  operation  ;  which  should^  how- 
ever, be  omitted  until  symptoms  call  for 
it.  I  have  seen  a  blood-cyst  dissected 
away  from  the  sheath  of  the  vessels  in  this 
part  with  good  results.  The  patient  was 
a  young  woman  under  Mr.  Hewett's  care.1 

Connected  with  the  surgery  of  the  groin 
a  curious  and  rare  affection  ought  to  be 
noticed,  which  is  denominated  by  the  Ger- 
man surgeons  the  "rider's-bone,"  and  is 
attributed  to  ossification  of  the  tendon  of 
the  adductor  longus  or  magnus  muscle  as 
a  consequence  of  injury ;  such  as  is  not 
uncommon  in  riding,  while  endeavoring 
to  maintain  the  grip  of  the  saddle.  The 
following  case,  which  I  quote  by  Mr.  Bir- 
kett's  permission  from  a  paper  written  by 
him,2  will  best  illustrate  the  subject : — 

"  A  gentleman,  fifty-six  years  of  age, 
was,  in  early  manhood,  much  used  to 
riding  on  horseback,  and  regularly  hunt- 
ed three  days  a  week  at  the  least;  being 
always  well  up  to  the  hounds.  He  has 
always  enjoyed  robust  health,  and  is  very 
muscular.  Twenty-five  years  since,  when 
riding  in  a  steeple-chase,  at  about  the  age 


1  Path.  Soc.  Trans.,  vol.  ix.,  p.  383. 

2"  Guy's  Hospital  Reports,  1868.  If  I  am 
not  mistaken  Mr.  Hancock  also  drew  attention 
to  this  affection  in  his  Lectures  on  Anatomy 
and  Surgery  as  Professor  at  the  Royal  Col- 
lege of  Surgeons. 
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of  thirty,  in  the  act  of  charging  a  fence 
his  horse,  refusing  the  leap,  swerved,  and 
he  felt  something  give  way  'snap'  in 
the  upper  and  inner  region  of  the  right 
thigh.  Immediately  after  he  felt  he  had 
not  his  accustomed  powerful  "■grip"  of 
the  saddle.  In  the  evening,  even  so  soon 
after  the  accident,  the  thigh  was  swollen 
and  bruised.  It  should  be  stated  that  he 
was  neither  thrown  from  his  horse  nor 
displaced  in  the  saddle.  The  muscles  of 
the  right  thigh  were  very  weak  for  some 
months  afterwards  ;  indeed,  the  adduc- 
tors have  never  regained  their  wonted 
power.  Both  Aston  Key  and  Liston 
were  consulted,  and  stated  that  they  had 
never  met  with  a  like  case.  For  at  that 
time  there  existed  a  bony  hardness  in  the 
course  of  the  tendon  of  the  adductor 
longus. 

'■'  At  this  time  there  is  a  large  exosto- 
sis in  the  region  of  the  right  spine  of  the 
pubes,  which  extends  along  its  horizontal 
ramus,  and  seems  to  envelop  the  pubic 
attachment  of  the  adductor  longus  mus- 
cle. The  tendon  of  this  muscle  is  con- 
verted into  bone  at -its  root,  and  extend- 
ing for  three  iuches  downwards  in  its 
substance  a  conical  piece  of  bone  is  clear- 
ly perceptible.  The  apex  of  this  is 
pointed,  and  rounded  off  at  "its  tip,  as  if 
cartilaginous.  In  the  tendon  of  the  left 
adductor  longus  there  exists  a  similar 
bony  deposit  about  two  inches  long,  but 
no  exostosis  on  the  pubes.  The  other 
adductors  are  unaffected  on  both  sides." 

Dr.  Billroth  has  described  an  ossifica- 
tion in  the  tendon  of  the  adductor  mag- 
nus,  which  he  found  in  an  after-death 
examination  of  an  old  cavalry-man.  It 
extended  in  that  muscle  for  half  an  inch 
below  its  attachment  to  the  pelvic  bones.1 

Prof.  Longmore,  of  Netley,  informs  me 
that  he  has  seen  the  "  rider 's-bone,"  "but 
extremely  rarely." 

A  similar  local  ossification  of  the  soft 
parts,  due  to  pressure  and  irritation,  is 
stated  to  occur  in  the  left  arm  of  the  Prus- 
sian soldiers,  and  is  termed  "  exercise- 
bone."2 

Finally,  it  may  be  advisable  to  call  at- 
tention to  the  occasional  occurrence  of  dis- 
astrous or  even  fatal  hemorrhage  from  the 
spread  of  phagedenic,  strumous,  or  can- 
cerous ulcers  in  the  groin.  The  diagnosis 
of  these  forms  of  ulcer  presents  no  diffi- 
culty in  the  groin  beyond  what  it  does  in 
other  parts ;  but  the  peculiarity  in  the 
relations  of  the  femoral  artery  should 
make  us  more  than  ordinarily  anxious  to 
stop  the  spread  of  specific  ulceration  in 
the  groin.     Powerful  caustics,  such  as 

1  Deutsche  Klinik,  1855,  No.  27. 

2  Virchow,  R.,  Die  krankhaften  Gesch- 
wttlste,  vol.  ii.,  p.  72. 
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potassa  fusa  or  nitric  acid,  are  the  only 
local  measures  which  can  be  trusted  to 
arrest  such  of  these  ulcers  as  allow  of 
treatment.  The  more  active  forms  of 
cancerous  ulceration  are,  of  course,  hope- 
less. 


The  Popliteal  Space. 

The  popliteal  space  is  to  be  regarded, 
from  a  surgical  point  of  view,  as  a  large 
loose  areolar  interval  in  which  the  great 
vessels  and  nerves  pass  behind  the  knee 
joint,  and  whose  size  and  the  laxity  of  its 
tissues  allow  them  to  move  freely  out  of 
the  way  of  the  ends  of  the  bones  in  forced 
flexion  and  extension. 

The  glands  which  lie  in  this  areolar  tis- 
sue, the  tendons  and  the  bursse  in  rela- 
tion with  them,  must  engage  the  atten- 
tion of  the  surgical  anatomist  as  well  as 
the  vessels  and  nerves.  It  is  unnecessary 
for  us  here  to  go  over  the  familiar  points, 
which  may  be  found  in  any  treatise  on 
descriptive  anatomy  ;  but  it  may  perhaps 
serve  a  useful  purpose  to  give  an  account 
of  the  usual  arrangement  of  the  bursal 
sacs  which  are  in  connection  with  the 
tendons. 

In  the  Archives  Generates  de  Medecine, 
185G,  ser.  v.,  torn,  viii.,  pp.  313,  425,  M. 
Foucher  has  written  an  elaborate  memoir 
on  the  tumors  produced  by  enlarged  bursse 
in  the  ham,  which  will  well  repay  perusal. 
M.  Foucher  there  gives  a  description  of 
the  usual  arrangement  of  the  bursse,  which 
my  dissections  (though  less  numerous  than 
M.  Foucher's)  enable  me  to  confirm. 
There  are  found,  according  to  this  author, 
on  the  inner  side  of  the  ham,  two  bursse 
— one  between  the  inner  head  of  the  gas- 
trocnemius and  the  femur,  which  sends 
a  prolongation  also  between  the  gas- 
trocnemius and  the  semi-membranosus, 
and  is  in  close  contact  with  the  ligament 
of  Winslow.  This  bursa  very  often  com- 
municates with  the  joint,'  especially  if  it 
is  enlarged.  The  second  bursa,  at  the 
inner  side  of  the  space,  lies  between  the 
tendon  of  the  semi-membranosus  and  its 
insertion  into  the  head  of  the  tibia.  It  is 
of  smaller  size  than  the  preceding,  with 
which  it  is  in  contact  above,  and  some- 
times in  communication.  In  such  a  case 
this  bursa  may  communicate  with  the 
joint,  but  not  otherwise.  Besides  these, 
I  have  found,  but  only  once  out  of  nine 
dissections,  a  small  bursa  between  the 
tendons  of  the  semi-membranosus  and 
semi-tendinosus,  which  is  probably  an 
accidental  formation.  On  the  outer  side 
of  the  space  a  separate  bursa  is  some- 

1  M.  Foucher  says,  almost  always  in  adults 
and  old  persons  ;  a  point  which  I  regard  as 
very  doubtful. 
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times  found  under  the  outer  head  of  the 
gastrocnemius,  but  more  frequently  merely 
a  prolongation  of  the  synovial  membrane. 
There  is  also  usually  a  pouch  of  the  syno- 
vial membrane  of  the  joint,  between  the 
front  surface  of  the  tendon  of  the  popliteus 
muscle  and  the  posterior  ligament.  This 
pouch  may  be  replaced  by  a  separate 
bursa.  On  the  opposite  (back)  surface  of 
the  tendon,  between  it  and  the  external 
lateral  ligament,  lying  close  to  the  pero- 
neal nerve,  there  is  usually  a  separate 
bursa. 

Besides  these  regular  and  natural  struc- 
tures, which  can  always  be  recognized  by 
dissection,  there  are  also  found  other 
closed  sacs,  which  appear  to  be  diseased 
products.  Thus  M.  Foucher  notices  that, 
in  dissecting  the  popliteal  space,  he  has 
occasionally  met  with  cysts  having  no 
communication  with  the  joint,  and  not 
situated  in  the  position  of  the  tendinous 
bursse.  These  cysts  he  believes  to  be  in 
most  cases  dilated  synovial  follicles:1  al- 
though he  admits  the  possibility  that  some 
of  them  may  be  formed  by  a  hernial  pro- 
trusion of  the  synovial  membrane  through 
an  opening  in  the  ligamentous  capsule, 
which  afterwards    becomes   obliterated.2 

i  On  the  nature  of  these  synovial  follicles, 
see  Gosselin  in  Mem.  de  l'Acad.  imp.  de  Med., 
vol.  xvi.  He  there  establishes  the  following 
propositions  : — 

I.  The  articular  synovial  membranes  in 
general,  and  that  of  the  wrist  in  particular, 
are  provided  with  prolongations,  or  culs-de- 
sac,  which  he  calls  "crypts,"  or  "  synovi- 
parous  follicles." 

II.  The  obliteration  of  the  orifices  of  these 
crypts,  and  the  accumulation  of  synovia  in 
their  interior,  is  the  origin  of  the  cysts  in 
question  (t.  e.,  the  ordinary  ganglions). 

These  two  propositions  are  applicable  to 
the  knee-joint,  though  the  occurrence  is  less 
common  than  in  the  wrist. 

2  In  dissecting  the  popliteal  space  on  either 
side  in  the  body  of  a  woman,  set.  38,  I  found 
on  each  side  a  large  accumulation  of  fluid  in 
the  bursa  beneath  the  inner  head  of  the  gas- 
trocnemius. On  one  side  there  was  no  com- 
munication with  the  joint,  which  was  per- 
fectly natural,  and  contained  no  fluid.  On 
the  other  side  the  enlarged  bursa  communi- 
cated with  the  synovial  cavity,  which  also 
contained  a  considerable  quantity  of  the  same 
thick  yellow  fluid  as  the  bursa.  But,  besides, 
there  was  on  this  side,  adherent  to  the  pos- 
terior surface  of  the  ligament  of  Winslow,  in 
its  centre,  a  very  small  closed  sac,  containing 
similar  fluid.  The  sac  and  the  adjoining 
portion  of  the  ligament,  with  its  synovial 
lining,  were  removed  from  the  body  and 
carefully  examined.  No  communication 
whatever  existed,  but  there  was  a  distinct 
pin-hole  depression  on  the  synovial  face  of 
the  ligament,  corresponding  to  the  part  where 
the  cyst  adhered.  There  wete,  therefore, 
strong  grounds  for  regarding  the  latter   as 


Other  cysts  are  found,  though  rarely,  in 
the  cellular  interspaces,  which  appear  to 
be  simply  accumulations  of  fluid  in  the 
meshes  of  the  areolar  tissue,  which  have 
become  enclosed  in  a  capsule.  If  we  fol- 
low this  division,  we  shall  have  four 
classes  of  cysts  in  the  popliteal  space  : — 

1.  Bursal  cysts,  or  dilatations  of  the 
above-mentioned  bursse  of  the  tendons. 

2.  Follicular  cysts,  or  dilatations  of  the 
synoviparous  follicles. 

3.  Synovial  cysts,  or  cysts  formed  by 
hernial  protrusions  of  the  synovial  mem- 
brane. 

4.  Free  serous  cysts,  or  accidental  cysts. 
It  must,  however,  I  think,  be  allowed 

that  the  second  and  third  classes  have  not 
yet  been  proved  to  be  anatomically  dis- 
tinct from  each  other. 

The  first  question  which  occurs  in  ex- 
amining a  rounded  tumor  in  the  popliteal 
space  is,  whether  it  is  an  aneurism,  ar 
abscess,  an  enlarged  gland,  a  solid  tumor, 
or  a  cyst.  There  is  usually  very  little 
difficulty  in  establishing  the  diagnosis  of 
the  latter  form  of  disease — in  fact,  when 
the  cyst  projects  from  the  outer  or  inner 
aspect  of  the  limb,  there  can  be  hardly 
any  ambiguity  in  the  matter.  This  is  the 
case  in  the  great  majority  of  instances  ; 
those  cysts  being,  as  far  as  I  have  seen, 
the  most  common  which  are  formed  by 
the  expansion  of  the  bursa  lying  between 
the  femur  and  the  inner  head  of  the  gas- 
trocnemius with  the  semi-membranosus 
muscle.  But  when  the  cyst  presents,  as 
it  occasionally  does,  in  the  centre  of  the 
space  close  upon  the  popliteal  artery,  it 
may  very  closely  simulate  an  aneurism  at 
first  sight.  The  diagnosis  depends  upon 
these  particulars :  1.  The  cyst,  though  it 
contains  thin  fluid,  is  not  altered  in  size 
by  compression  applied  while  the  circula- 
tion in  the  artery  is  arrested  ;  the  aneuris- 
mal  tumor  is  emptied  partly  or  entirely 
under  similar  treatment,  while  it  contains 
fluid.  2.  The  sound  communicated  to 
the  ear  applied  over  the  tumor  is  never  of 
the  same  prolonged  blowing  character 
with  that  usually  heard  in  aneurism.  3. 
The  pulsation  communicated  to  tbese 
cysts  is  never  of  the  expanding  character 
of  the  pulsation  observed  in  an  aneurism 
with  fluid  contents.  4.  Most  of  these 
cysts  can,  in  some  position  or  other  of  the 
limb,  be  dragged  away  from  the  artery, 
and  the  pulsation  in  the  tumor  then 
ceases  entirely,  though  that  in  the  artery 
continues  unaffected,  which  is  never  the 
case  in  aneurism.  5.  To  these  diagnostic 
marks  Mr.  Hart,  in  reporting  a  case  mis- 
taken for  aneurism,1  has  added,  that  in 

formed  by  a  protrusion  of  the  synovial  mem- 
brane, or  of  one  of  the  above-mentioned  fol- 
licles, through  the  ligament. 

1  Med.  Times  and  Gaz.,  1S62,  vol.  i.,  p.  377. 
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ri<Tid  extension  of  the  limb  the  pulsation 
of  the  cyst  almost  disappeared.  Finally, 
if,  after  a  very  attentive  examination,  the 
surgeon  cannot  yet  make  up  his  mind,  it 
will  be  justifiable  to  clear  up  the  doubt  by 
inserting  a  grooved  needle  ;  but  this  mea- 
sure will  be  hardly  ever  resorted  to  after 
a  sufficient  examination  in  any  case  which 
afterwards  proves  to  be  an  aneurism. 

It  is  impossible  sometimes  to  diagnose 
the  nature  and  connections  of  blood-cysts 
before  dissection.  Of  this  the  following 
interesting  case  is  an  example  :  A  woman 
was  under  the  care  of  Mr.  Moore,  at  the 
Middlesex  Hospital,  for  a  smooth  swell- 
ing in  the  popliteal  space,  supposed  to  be 
a  bursa.  In  a  few  months  after  she  was 
first  seen,  the  tumor  appeared  solid,  deep- 
seated,  and  was  thought  to  be  a  cluster  of 
glands.  Again,  ten  months  later,  it  nearly 
doubled  the  size  of  the  knee,  projecting 
backwards  in  lobes  between  the  ham- 
strings and  gastrocnemius.  It  was  doubt- 
ful whether  it  was  solid  or  fluid,  its  feeling 
varying  at  different  examinations.  The 
chief  symptom  was.  acute  pain  darting 
along  the  nerves  to  the  foot.  Sometimes 
she  could  not  bear  a  touch.  On  puncture 
with  a  grooved  needle,  slightly  reddened 
serum  escaped,  which,  as  it"  flowed,  be- 
came more  and  more  red,  till  at  last  it 
became  pure  blood.  "Whilst  the  needle 
was  held  steady  in  the  tumor,  she  sud- 
denly cried  out  from  excessive  pain  shoot- 
ing to  the  foot.  For  three  or  four  minutes 
after  the  needle  was  withdrawn,  the  tu- 
mor remained  soft ;  but  then  acquired  the 
same  tension  as  before.  A  tourniquet 
was  applied,  and  the  tumor  cut  into.  The 
sensation  to  the  finger  was  exactly  that 
presented  by  the  right  ventricle  of  the 
heart.  Nothing  but  blood  and  a  few 
fibrinous  coagula  escaped ;  the  venous 
bleeding  was  very  free.  The  limb  was 
amputated,  and  the  disease  then  proved 
to  be  a  cyst,  communicating  with  some 
deep  vein,  and  developed  like  a  neuroma 
in  the  substance  of  the  posterior  tibial 
nerve,  the  fibrils  of  which  were  expanded 
in  all  directions  over  it.1 

Treatment  of  popliteal  cysts. — The  treat- 
ment of  these  cysts  is  usually  successful. 
It  may  be  conducted  on  the  same  princi- 
ples as  those  already  laid  down  in  the 
essay  on  Diseases  of  the  Muscles  as 
applicable  to  enlarged  bursse  of  tendons. 
But  the  frequency  with  which  a  commu- 
nication exists  between  the  enlarged  bur- 
sse  of  the  hamstring  tendons  and  the 
joint,  and  the  probability  that  the  cyst,  if 
seated  in  the  centre  of  the  ham,  may  be 
a  protrusion  from  the  synovial  membrane, 
should  make  the  surgeon  very  cautious  in 
treating  these  cysts  by  any  of  the  severer 
methods,  such  as  injections  and  setons. 
It  it  quite  true  that  such  methods  have 

'  Med.-Chir.  Trans.,  vol.  xlix.,  p.  29. 


been  used,  and  successfully,  when  the 
cyst  has  been  known  to  communicate  with 
the  knee  joint ;'  but  the}'  must  always  be 
held  to  be  dangerous,  and  should  not  be 
resorted  to  unless  after  a  patient  trial  of 
other  methods  (such  as  puncture,  followed 
by  blistering)  which  are  free  from  any 
risk.  These  mild  measures  will  often 
succeed,  when  combined  with  rest.  Nor 
should  it  be  forgotten  that  the  communi- 
cation with  the  joint  is  not  always  obvious 
even  in  cases  where  it  exists.  The  open- 
ing may  be  but  small,  and  pressure  on 
the  cyst  may  cause  no  appreciable  quan- 
tity of  fluid  to  flow  into  the  joint,  unless 
applied  for  a  considerable  time  ;  or  the 
opening  being  of  the  nature  of  a  slit,2 
may  be  closed  in  the  extended  position  of 
the  joint,  though  open  when  the  knee  is 
flexed.  In  any  case,  if  injection  be  the 
method  employed,  the  knee  should  be 
kept  firmly  extended.  Iodine  seems  the 
best  material  for  injection,  though  alcohol 
and  ether  have  been  successfully  em- 
ployed. The  injection-treatment  seems 
to  have  been  so  successful  that  the  diffi- 
cult and  dangerous  method  of  excision 
ought  not  to  be  resorted  to  in  any  case  ; 
and  when  the  cyst  communicates  with 
the  joint  it  is  wholly  out  of  the  question. 
Setons  should  be  reserved  for  use  on  the 
failure  of  injection. 

The  diagnosis  between  an  abscess  in 
the  ham  and  any  of  the  affections  with 
which  it  may  be  confounded  is  usually 
very  easy.  The  inflammatory  appearance 
of  the  integuments  would  suffice  to  dis- 
tinguish it  from  a  cyst,  as  well  as  from  a 
solid  tumor.3  The  chief  ambiguity  would 
be  between  an  abscess  and  an  aneurism 
in  which  suppuration  of  the  sac  has 
taken  place,  or  between  an  abscess  fol- 
lowing injury  and  an  effusion  of  fluid 
from  rupture  of  the  main  vessels.  On 
both  these  heads  the  investigation  of  the 
pulse  in  the  artery  below  will  give  im- 
portant and  often  decisive  information. 
As  to  suppurating  aneurism,  the  history 
and  symptoms  of  aneurism  will  have  ex- 
isted, and,  if  the  patient  is  a  person  of 
any  intelligence,  will  not  fail  to  guide  the 
surgeon  to  a  right  conclusion.  In  such 
cases  the  aneurismal  bruit  and  pulsation 
have  generally  been  obliterated  .by  the 
inflammation.  It  is  true  that  an  incision 
will  be  required,  both  in  the  abscess  and 
in  the  suppurating  aneurismal  sac ;  but 
it  is  most  important  not  to  open  a  sup- 

1  Fouclier,  op.  cit.,  obs.  i.,  p.  321. 

2  See  a  case  dissected  by  Foucher,  op.  cit., 
p.  320. 

3  It  should  be  remembered  that  cysts  may 
suppurate  as  well  as  enlarged  glands,  and 
that  abscess  may  occur  in  or  near  a  solid 
tumor  ;  but  then  such  cases  become  abscesses, 
aud  must  be  so  treated. 
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purating  aneurism,  believing  it  to  be 
a  simple  abscess,  since  amputation  may 
become  immediately  necessary  —  a  con- 
tingency for  which  the  surgeon  should 
assuredly  have  prepared  both  himself  and 
his  patient.1 

Bupture  of  the  great  vessels  in  the  ham 
always,  as  far  as  recorded  cases  show, 
implicates  the  artery.  The  vein  also 
may  be  torn  in  eases  of  ruptured  artery  ; 
but  I  am  unable  to  refer  to  a  case  where 
it  has  been  the  only  vessel  injured.  The 
accident  would  be  diagnosed  from  abscess 
by  the  suddenness  of  the  occurrence  of 
swelling,  which  comes  on  instantaneously 
at  the  time  of  the  accident ;  the  absence 
of  inflammatory  oedema  or  increase  of 
temperature  in  the  superficial  parts  of 
the  ham,  the  loss  of  temperature  in  the 
foot,  the  failure  of  circulation  in  the 
lower  arteries,  and  the  tendency  to  gan- 
grene.2 

The  treatment  of  ruptured  artery  has 
been  spoken  of  in  the  essay  in  Aneurism, 
Yol.  II.,  p.  385. 

The  regional  surgery  of  the  popliteal 
space  would  be  very  incomplete  without 
the  mention  of  that  which  is  perhaps  the 
most  common  cause  of  embarrassment  in 
operations  conducted  in  this  region — viz., 
the  frequent  formation  of  a  sequestrum 
in  the  part  of  the  femur  directly  adjoin- 
ing the  popliteal  artery.  This  sequestrum 
is  seldom  separated  from  the  vessels  by 
an  invaginating  sheath,  as  is  usually  the 
case  in  other  parts  of  the  body.  No 
satisfactory  cause  for  the  commonness  of 
the  disease,  or  for  the  frequent  absence 
of  the  periosteal  sheath,  seems  to  have 
been  given.  Numerous  accidents  in  the 
removal  of  these  sequestra  have  hap- 
pened ;  the  artery  has  been  opened  by 
the  knife  or  the  trephine,  or  lacerated  by 
the  sharp  edge  of  the  sequestrum  ;  and 
cases  in  which  the  loose  bone*  has  been 
driven  into  the  artery  in  the  ordinary 
movements  of  the  limb  are  on  record, 
and  have  been  referred  to  at  Yol.  III.  p. 
145.      Hence  much  caution  is  necessary 


1  Most  readers  will  recollect  the  case,  so 
well  described  by  Roux  (Quarante  Annees, 
etc.,  vol.  ii.,  p.  48),  in  which  Cullerier  opened 
a  suppurating  aneurism  in  the  groin. 

2  Compare  Poland  on  Rupture  of  the  Pop- 
liteal Artery,  in  Guy's  Hospital  Reports,  ser. 
iii.,  vol.  vi.,  1S60. 


in  extracting  such  sequestra.  A  free  in- 
cision at  one  side  (the  outer  is  best)  should 
be  made,  and  the  dissection  carried  along 
the  face  of  the  bone  until  the  dead  bone 
is  reached.  If  it  be  not  thoroughly  loose, 
the  operation  had  better  be  deferred  till 
it  shall  become  so.  If  it  be  found  loose, 
it  should  be  gently  raised  from  its  bed 
with  an  elevator,  and  drawn  outward 
with  flat  forceps.  If  the  extent  of  the 
dead  bone  be  too  great  to  allow  of  its 
ready  extraction,  it  is  better  to  cut  it 
across  with  the  bone-scissors  than  to  use 
any  force.  If,  notwithstanding  all  his 
care,  the  surgeon  is  so  unfortunate  as  to 
wound  the  popliteal  or  any  large  artery, 
he  must  have  the  circulation  commanded 
by  pressure  on  the  femoral,  while  he 
rapidly  enlarges  the  wound  and  ties  botii 
ends.  Failing  this,  amputation  has  been 
found  necessary,  and  even  death  by  he- 
morrhage has  occurred. 


The  Limbs. 

In  the  continuity  of  the  limbs,  the 
chief  questions  connected  with  regional 
surgery  which  occur  in  practice  are  those 
which  relate  to  the  relative  positions  of 
arteries  and  nerves  to  tumors  or  diseased 
portions  of  bone.  Interesting  points  of 
surgical  anatomy  are  frequently  raised  by 
these  operations,  but  they  are  too  nume- 
rous and  too  miscellaneous  for  discussion 
here.  An  intimate  and  ready  knowledge 
of  anatomy  is  the  chief  requisite  for  safely 
conducting  such  operations  ;  but  the  sur- 
geon must  not  forget  that  tumors  and 
abscesses  often  displace  the  structures. 
An  instance  of  this  has  been  given  at  p. 
915,  in  the  displacement  which  the  femo- 
ral artery  suffers  in  chronic  abscess  of 
the  thigh  ;  and  similar  displacements  are 
of  course  still  more  common  when  tumors 
grow  among  the  main  vessels  and  nerves 
of  a  limb.  For  this  reason,  in  the  re- 
moval of  such  tumors,  it  is  very  desirable 
to  commence  the  dissection  from  above, 
where  the  structures  have  their  natural 
position,  and  thence  trace  them  down- 
wards. But  the  affections  of  the  limbs 
have  been  so  extensively  described  in  the 
essays  on  the  Diseases  of  the  Muscu- 
lar System,  Bones,  Joints,  and  Skin, 
that  I  must  refer  the  reader  to  those 
essays  for  all  that  is  necessary  on  their 
diagnosis  and  treatment. 
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ON  HOSPITALS. 

By  Sir  J.  Ranald  Martin,  C.B.,  F.R.S. 
Revised  by  Norton  Folsom,  M.D. 


If  there  be  any  merit  in  the  following 
attempt,  it  consists  in  having  brought  to- 
gether the  scattered  elements  of  a  subject 
not  as  yet  generally  understood  as  a 
whole.  The  endeavor  may  be  well  capa- 
ble of  improvement,  as  well  as  of  exten- 
sion ;  and  I  shall  esteem  myself  fortunate 
if  I  may  at  some  future  time  enjoy  the 
privilege  of  contributing  both  to  the  im- 
provement and  the  extension  of  so  bene- 
ficent a  subject.  *r« 

To  pretend  to  originality  in  such  an 
undertaking  would  be  about  as  just  and 
true  as  to  pretend  to  write  the  original 
statistics  of  an  empire,  or  to  write  a 
cyclopaedia. 

In  considering  the  objects  and  uses  of 
hospitals  we  must  always  hold  in  recol- 
lection that,  however  excellent  and  neces- 
sary in  themselves,  they  have  but  a  sub- 
ordinate station  in  the  great  body  politic 
of  medicine,  comparatively.  They  relate 
only  to  the  cure  of  disease  ;  and  thus 
minister,  according  to  Bacon,  but  to  the 
"  necessities  of  mankind  ;"  while  the  no- 
bler division  of  the  science  of  medicine 
aims  at  the  promotion  of  the  general  wel- 
fare by  ministering  "to  the  Divine  power 
and  goodness  both  in  prolonging  and  re- 
storing the  life  of  man."  Dr.  William 
Farr,  quoting  the  same  great  authority, 
says  :  "If  physicians"  (and  we  may  add 
governments)  "will  learn  and  use  the 
true  approaches  and  avenues  of  nature, 
they  may  assume  as  much  as  the  poet 
saith  : — 

'  Et  quoniam  variant  morbi,  variabimus 
artes  ; 
Mille  mali  species,  mille  salutis  erunt.'  " 

The  objects  and  uses  of  hospitals  are  :  the 
recovery  of  health  ;  recovery  from  sick- 
ness in  the  shortest  time,  and  with  the 
smallest  mortality,  and  at  the  lowest  cost 
consistent  with  efficiency. 

But  an  army  in  hospital — as  at  Wal- 
.cheren,  at  Rangoon,  and  in  the  Crimea — 
what  availeth  it  to  the  statesman  or  the 
commander?  It  is  an  encumbrance,  a 
waste,  almost  a  nullity. 

I  have  treated  the  subject  of  hospitals, 
civil  and  military,  as  one ;  always  to  be 
regarded,  in  fact,  as  but  kindred  institu- 
tions for  the  treatment  of  the  subjects  of 


the  state  in  civil  life,  and  for  that  of  or- 
ganized bodies  of  men,  the  servants  of  the 
state,  as  seamen  and  soldiers  ;  and  there- 
fore, again,  as  institutions,  one  and  the 
same  in  purport  and  object.  They  differ 
in  the  class  of  persons  subjected  to  cure  ; 
and  this  circumstance  ought  to  cause  no 
other  feeling  in  the  officers  employed  than 
an  honorable  rivalry. 

Hospitals  are  in  some  sort  the  measure 
of  the  civilization  of  a  people  ;  they  are 
better  adapted  to  its  wants,  and  better 
constructed,  in  proportion  as  communities 
are  united,  more  humane,  and  more  in- 
structed. The}-  may  be  regarded  likewise 
as  nature's  schools,  where  pupils  are 
taught  her  ways  in  diseases  and  casual- 
ties. As  asylums  for  the  sick  and  hurt, 
they  are  the  most  splendid  expressions  of 
wisdom  and  benevolence  ;  particularly  in 
the  immediate  assistance  they  afford  to 
external  injuries.  So  important,  indeed, 
is  their  right  management  to  the  welfare 
of  armies,  that  negligence  in  this  respect 
may  produce  vastly  more  injury  than 
twenty  sanguinary  battles. 

Hospitals  are,  then,  to  be  considered 
under  two  points  of  view  :  the  first  object 
is,  to  provide  healthy  and  commodious 
lodgings,  and  attendance,  medical  and 
surgical,  with  assistance  and  suitable, 
diet ;  the  second  object  is,  to  provide 
schools  of  instruction  for  students  in 
medicine  and  surgery. 

In  an  assemblage  of  men  united  into 
one  society  we  shall  find  a  certain  number 
of  poor,  a  certain  number  of  sick — the 
one  and  the  other  being  a  charge  upon  the 
public.  The  extent  and  number  of  hos- 
pitals in  a  city  would  appear  to  be  regu- 
lated by  the  amount  of  indigence  and 
sickness  compared  to  the  population.  But 
as  all  inhabited  places  are  not  equally 
healthy,  nor  all  industrious  classes  equally 
healthy  and  prosperous,  it  sometimes  hap- 
pens that  in  populations  of  equal  numbers 
there  will  be  more,  poor  and  sick  on  the 
public  charge  in  one  place  than  in  another; 
besides  which,  certain  hospitals  admit  a' 
class  of  sick  which  are  not  received  in 
another.  Certain  towns  comprise  a  large 
district,  while  others  offer  a  kind  of  tho- 
roughfare. These  accidental  circumstances 
render  it  necessary  to  increase  hospitals, 


INSTITUTION    OF    HOSPITALS, 


959 


and  certainly  break  the  relation  of  the 
extent  of  charitable  institutions  to  that  of 
the  populations.  Add  to  this,  that  it  is 
not  known  in  a  given  number  of  inhabi- 
tants what  is  the  number  of  the  necessi- 
tous and  of  the  sick  who  require  charitable 
institutions.  On  this  point  one  can  only 
have  recourse  to  facts  drawn  from  the 
hospitals  themselves,  compared  to  the 
population,  to  the  nature  of  the  trades, 
especial  charities,  and  to  the  position  of 
each  town ;  but  it  is  of  importance  that 
we  should  have  them  collected,  in  order 
that  we  may  be  enabled  to  draw  useful 
results  from  them  ;  it  is  a  work  necessary 
to  be  done,  to  guide  us  with  safety  when 
it  concerns  the  procuring  an  hospital  for  a 
city. 

The  wants  of  humanity  are  various,  nu- 
merous ;  they  claim  different  kinds  of  re- 
lief; those  who  receive  succor  from  them 
are  in  different  positions.  It  is  necessary, 
therefore,  that  there  should  be  many 
modes  of  assisting  the  distressed  poor. 
There  are  ills  which  can  only  be  treated 
in  hospitals ;  others  for  which  houses  of 
refuge  are  necessary ;  others,  again,  to 
whom  succor  can  only  be  effectually  given 
in  their  houses. 

The  hospital — the  equivalent  to  the  hos- 
pitium,of  the  Romans,  and  to  our  own 
hotel — was,  in  cloisters,  the  place  of  shel- 
ter to  strangers,  whether  rich  or  poor. 
Bearing  some  resemblance  to  our  present 
hospitals  were  the  public  buildings  for 
aged  women  of  Delos,  built  on  the  island 
called  Rheneia;  and  those  buildings  which 
at  a  later  period  were  erected  near  the 
temple  of  vEsculapius  for  sick  persons 
coming  in  search  of  health.  It  was  possi- 
bly a  similar  institution  which  Antoninus 
built  at  Epidaurus.  Another  appears  to 
have  existed  on  the  island  of  the  Tiber  at 
Rome,  to  which  sick  slaves  were  brought 
to  be  healed.  Bethesda  (house  of  mercy), 
with  its  Ave  porches,  was  a  place  in  Jeru- 
salem to  which  the  sick  were  brought  to 
await  the  moving  of  the  waters.  Also  the 
Taberna  Emeritorum  at  Rome  appears  to 
have  been  an  hospital  for  invalids. 

So  early  as  the  Council  of  Nice,  A.  D. 
325,  hospitals  are  spoken  of  as  commonly 
known ;  but  the  first  celebrated  hospital 
was  that  of  Cassarea,  A.  D.  370-380,  richly 
endowed  by  the  emperor  Valerius.  It 
was  of  immense  dimensions.  After  it  fol- 
lowed the  hospital  of  Chrysostom  at  Con- 
stantinople. In  the  ninth  century  there 
were  twenty-four  hospitals  in  Rome  alone. 
A  foundling-hospital  was  established  at 
Milan,  A.  £>.  787 ;  and  a  lazaretto  about 
the  same  time  in  Constantinople  ;  and  an 
orphan-hospital  in  the  same  citv,  A.  D. 
1090,  by  Alexius  I. 

A  consideration  of  the  political,  social, 
moral,  and  religious  state  of  pagan  an- 
tiquity must  render  it  self-evident  that 


they  had  not,  and  could  not  have,  hos- 
pitals founded  on  the  principle  of  charity 
— a  virtue  of  Christian  origin.  To  Chris- 
tianity solely,  then,  do  we  owe  the  institu- 
tion of  hospitals  for  the  reception  and 
cure  of  the  sick ;  the  very  scattered  and 
uncertain  notices  to  be  found  in  the  histo- 
ries of  the  Greeks  and  Romans,  as  of 
Asiatic  nations,  exhibiting  only  doubts 
and  uncertainties.  It  was  Christianity 
alone  which  really  and  practically  revealed 
the  truth  that  all  mankind  are  one,  and 
that  human  nature  is  the  same  in  all. 
Christianity  has  not  only  its  abasing,  but 
its  elevating  side ;  and  the  tendency  here 
quoted  may  be  accepted  as  an  essential 
part  of  the  history  of  Christendom. 

The  general  impression  of  western  orien- 
tal scholars,  and  travellers  in  the  East, 
has  been  that  hospitals,  properly  so-called, 
never  had  existence  in  India.  "An  hos- 
pital for  the  sick  poor, "  says  Tennant, "  was 
never  known  in  India  before  the  British ; 
though  there  were  places  of  reception  for 
dogs,  cats,  lions,  and  other  animals,  but 
none  for  men;"  while  the  stately  edifices 
of  Greece  and  Rome,  and  of  other  pre- 
Christian  times,  were  erected  for  purposes 
other  than  of  charity 

"•Nothing,"  says  Mr.  Raikes,  "aston- 
ished the  earlier  European  traveller  in 
India  so  much  as  the  solicitude  of  the 
Gentoos  for  insect-life,  and  their  profound 
indifi'erence  to  human  suffering — men  died 
by  the  road-side  uncared  for,  but  for  bugs 
and  fleas  regular  hospitals  were  furnished. " 

It  is  but  fair  to  state,  however,  that  my 
friend  and  a  brother  officer  of  the  Bengal 
Army,  Dr.  T.  A.  Wise,1  speaking  of  the 
Buddhist  religion,  when  at  its  height  in 
Hindustan,  B.  C.  220,  mentions  the  priests 
as  establishing  hospitals,  in  which  the 
sick  and  wounded  were  carefully  tended, 
by  the  erection  of  medical  houses  or  hos- 
pitals, having  depots  of  medicines  for  the 
sicknesses  of  man,  and  of  animals.  These, 
the  first  hospitals  on  record,  were  provided 
with  skilful  physicians,  having  all  sorts  of 
instruments  and  medicines,  consisting  of 
mineral  and  vegetable  drugs,  with  roots 
and  fruits— all  at  the  expense  of -the  state. 

On  the  overthrow  of  the  Buddhist  sys- 
tem and  the  restoration  of  that  of  Brahma, 
the  former  power  disappeared  from  India 
with  its  temples  and  monasteries,  all  which 
were  desecrated  and  destroyed,-  or  con- 
verted into  places  of  Hindoo  worship ;  so 
that  the  duration  of  the  improved  hospi- 
tals of  the  Buddhists  could  not  have  been 

long- 
General  Baron  Ambert  says  :  "  Neither 
Greece  nor  Rome,  great  and  glorious  as 
they  were,  had  their  hospitals,  whether 
civil  or  military  ;  neither  Greece  nor  Rome 

1  Review  of  the  History  of  Medicine,  vol. 
ii.,  pp.  389,  390.     1867. 
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could  have  given  birth  to  the  Sister  of 
Charity.  Civilization  may  produce  hero- 
ism, which  enlightens  and  influences  ;  but 
Christianity  alone  can  engender  charity, 
which  warms  and  kindles." 

Caesar  states  that  on  the  night  preced- 
ing one  of  his  battles,  he  ordered  the  sick 
and  wounded  to  be  conveyed  to  the  nearest 
town.  This  precaution  of  removing  the 
sick  from  the  camp,  and  collecting  them 
in  a  town,  where  they  could  enjoy  repose 
and  the  best  assistance,  is  surely  the  prin- 
ciple of  the  institution  of  military  hospi- 
tals. Fabius,  after  his  victory  over  the 
Veii,  is  said  to  have  distributed  his 
wounded  among  the  nobility,  who  opened 
their  houses  for  their  reception.  Severus 
ordered  that  chariots  should  follow  the 
army  on  the  march,  for  the  conveyance  of 
the  wounded,  who  were  subsequently 
placed  in  the  charge  of  families,  who  were 
paid  by  the  state  for  their  care  and  outlay. 
These  are  the  first  ambulances  on  record, 
according  to  Mr.  Fonblanque  ;  who  jjdds 
that,  notwithstanding  the  soundness  of  the 
administrative  system  and  the  advantages 
of  good  roads  and  depots,  the  Roman  sol- 
dier was  required  to  render  himself  as  in- 
dependent as  possible  of  extraneous  aid, 
and  to  carry  from  fifteen  to  thirty  days' 
provision  of  grain,  in  addition  to  his  ar- 
mour, his  weapons,  his  handmill  and  cook- 
ing utensils,  and  his  palisade.  But,  along 
with  perfection  of  training  in  the  indi- 
vidual soldier,  there  existed  a  great  mili- 
tary administration— a  commissariat  de- 
partment. 

During  the  Crusades,  and  while  the 
science  of  destruction  had  made  rapid 
strides,  that  of  preservation  and  cure  had 
retrograded,  and  the  unskilled  devotion  of 
individuals  could  do  little  to  assuage  the 
horrors  of  famine,  pestilence,  and  the 
sword.  Yet  the  example  had  been  set  of 
providing  an  asylum  for  the  victims  of 
war ;  the  claims  of  the  suffering  soldier 
had  been  recognized ;  the  virtue  of  hu- 
manity had  been  reduced  to  practice;  and 
a  precedent  had  been  established,  of  which 
future  generations  derived  the  benefits. 
While  prudence  and  humanity  were  lost 
in  fanaticism,  and  only  one-tenth  of  what 
was  dignified  by  the  designation  of  army 
reached  its  destination,  it  is  nevertheless 
to  this  period  that  we  may  truly  trace  the 
first  attempt  at  the  establishment  of  what 
must  be  regarded  as  military  hospitals. 
The  Crusaders  who  escaped  the  dangers 
of  battle  fell  victims  in  great  numbers 
while  performing  the  humblest  offices  of 
an  hospital-nurse  among  their  plague- 
stricken  comrades. 

It  is  curious  in  the  history  of  progress 
to  observe  how  gradually  and  impercepti- 
bly philanthropy,  from  being  only  a  specu- 
lative principle— a  mere  sentiment  or 
abstraction— came  to  be  a  vast  power ; 


at  one  time  to  cause  the  abolition  of 
slavery,  and  at  another  to  bring  cheap 
bread  to  the  poor  man's  board.  'The  in- 
terests of  society  at  length  forced  it  into 
general  acceptance  ;  but  so  great  a  change 
required  many  centuries  for  its  maturity. 
A  benevolent  principle  is  implanted  in 
our  nature,  which,  independently  of  the 
sense  of  duty,  or  of  the  approval  of  rea- 
son, induces  us,  by  an  involuntary  mo- 
tion, to  relieve  the  distresses  of  our  fellow- 
creatures,  and  those  of  our  native  country 
especially.  Under  the  influences  of  a  be- 
nign religion,  operating  upon  those  im- 
pulses of  our  nature,  we  perceive  our 
country  covered  throughout  with  the  most 
noble  institutions  for  the  sick  and  the  dis- 
tressed. Their  establishment  reacts  fav- 
orably on  the  public  mind.  Hospitals 
improve  the  disposition  of  mankind  by 
cultivating  charity.  A  degree  of  depend- 
ence upon  public  opinion  and  munificence 
is  therefore  useful. 

The  miseries  of  the  Crusades  among 
the  military  classes,  and  the  extension, 
violence,  and  duration  of  leprosy  among 
the  peoples  of  Europe,  brought  about  a 
necessity,  in  the  middle  ages,  for  the  es- 
tablishment of  hospitals  ;  and  we  find  that 
Childebert,  the  son  of  Clovis,  raised  such 
establishments  as  the  Hotel-Dieu  of  Lyons, 
that  of  Paris,  and  of  Autun,  which  were 
enlarged  and  improved  by  succeeding 
princes.  In  truth,  we  possess  abundant 
practical  proofs,  both  ancient  and  modern, 
in  every  country  in  Europe,  of  the  interest 
and  solicitude  with  which  institutions 
have  been  erected  for  the  cure  of  the  sick 
poor ;  and  the  names  of  their  founders 
are  held  in  perpetual  honor.  It  is  true 
that  in  the  lustre  of  public  charities, 
misery,  of  a  nature  not  immediately  to 
attract  the  eye  of  pity,  often  remains  un- 
noticed. But  society  must  be  content  to 
do  what  can  be  done.1 

Military  surgeons  are  seldom  mentioned 
in  the  records  of  our  own  armies  in  remote 
times.  In  the  list  of  Henry  Y.'s  army 
surgeons  are  included  ;  but  how  they  were 
entertained  and  paid  does  not  appear. 
The  disproportion  between  the  troops  em- 


1  "No  mention  is  made  of  field-hospitals  or 
army-surgeons  in  the  middle  ages  until  about 
the  fifteenth  century,  when  field-surgeons 
were  appointed  for  the  use  of  the  commanders 
and  principal  officers,  but  not  for  the  service 
of  the  field-hospitals.  In  no  part  of  Europe 
was  the  administration  of  hospitals  rescued 
from  the  hands  of  the  clergy.  Even  on  the 
field  of  battle  priests  were  esteemed  above 
surgeons,  if  we  may  depend  on  Mochsen,  who 
states  that  by  order  of  the  first  council  of 
Ratisbon,  every  commander  should  have  two 
bishops,  with  priests  and  chaplains,  and 
every  colonel  should  be  attended  with  a  con- 
fessor."    Dr.  Mery oil's  History  of  Medicine. 
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ployed  and  the  persona  engaged  to  attend 
to  the  injuries  they  received  in  action  was 
always  very  remarkable.  The  fact  was 
that  the  poorer  soldiers,  when  seriously 
wounded,  were  discharged  with  a  small 
gratuity  to  find  their  way  home  as  best 
they  might ;  a  practice  founded  on  the 
economical  principle  which  prevailed  as 
late  as  the  sixteenth  century— that  "it 
costs  more  to  cure  a  soldier  than  to  levy 
a  recruit." 

"We  cannot  help  wondering  at  the  in- 
nate love  of  a  military  life,  or  the  utter 
insensibility,  whichever  it  was,  that  in- 
duced men  to  Hock  to  the  standards  under 
such  dreadful  circumstances,  and  to  spare 
neither  life  nor  limb,  to  do  to  the  very 
utmost  the  duty  for  which  they  had  en- 
gaged. 

"  From  numerous  entries  in  the  ward- 
robe accounts  of  Edward  II.,  it  appears 
that  it  was  customary  to  send  disabled 
soldiers  and  others  in  the  king's  service 
to  a  religious  house,  as  to  a  hospital,  to 
be  there  supported,  either  for  a  time,  or 
during  life.  This  was  called  '  having 
garrison  in  monastery.'  '" 

The  Hotel-Dieu  of  Paris  is  said  to  date 
from  the  end  of  the  seventh  century.  It 
is  placed  near  the  greatest. temple  of  the 
capital;  "The  place  where  the  people 
pray,  and  the  place  where  they  suffer,  are 
alike  the  house  of  God." 

The  earliest  notice  of  the  establishment 
of  an  institution  for  the  reception  and  cure 
of  sick  in  England,  is  contained  in  the  life 
of  Lanfranc,  Archbishop  of  Canterbury, 
in  1070.  In  this  building  there  are  said 
to  have  been  separate.apartments  for  men 
and  women.  But,  before  the  foundation 
of  any  institutions  having  the  character  of 
hospitals,  the  germ  of  the  provision  now 
made  by  law  for  the  relief  of  the  indigent 
was  planted  by  the  Christian  Church,  in 
the  devotion  of  a  third  of  its  tithes,  rati- 
fied by  express  enactment  of  the  Wittan, 
to  that  charitable  aid  which  was  admin- 
istered by  the  clergy  to  the  poor.  The 
idea  of  a  provision  for  indigence  by  a 
charge  on  all  fixed  property  was  of  much 
later  growth.  That  was  a  regulation  of 
police  which  gave  security  to  life,  in  or- 
der to  protect  property  by  suppressing 
vagabondage  and  crime. 

Looking  to  modern  times,  we  find  that 
after  the  Reformation  in  England,  by  the 
dissolution  of  the  monasteries  and  the 
consequent  abolition  of  monastic  orders, 
the  way  was  happily  opened  to  their  con- 
version into  charities  on  the  present  sys- 
tem of  establishment.  These  events  un- 
veiled all  the  mysterious  management  by 
which  benefactions  had  been  received  and 
misapplied ;  and  gave  every  benefactor 
not  only  the  power  of  founding,  but  also 

»  Sir  S.  D.  Scott's  British  Army. 


of  making  rules  for  the  foundation  ;  hence 
these  have  become  open  to  general  inspec- 
tion, and  the  intention  of  any  benevolent 
donor  is  carefully  fulfilled.  The  result  has 
been,  that  private  and  public  charity  has 
become  universal.  The  veil  of  humility 
and  charity  conceals  an  enormous  amount 
of  private  benevolence ;  but  the  benevo- 
lence which  is  public  in  England  is  seen 
everywhere.  In  England,  philanthropy 
may  be  said  to  be  reduced  to  a  general 
system,  and  benevolence  with  bounty  on 
the  largest  scale  are  as  customary  as 
habits  of  business. 

Many  of  the  hospitals  and  "  hospices  " 
in  foreign  capitals  combined  the  functions 
of  our  English  hospital  with  those  of  our 
Poor-Law  Board,  provision  having  been 
made  in  them  not  only  for  the  cure  of  the 
sick,  but  also  of  the  infirm  and  insane. 
"The  first  military  hospital  established 
in  Europe,"  says  Mr.  Fonblanque,  "  was 
erected  by  order  of  Richelieu,  at  Pig- 
nerole  in  Piedmont,  where  the  building 
still  exists."  The  hospitals  of  London, 
as  those  of  Paris,  have  been  alike  founded 
by  individual  charity.  Not  to  speak  of 
legislative  and  parochial  systems  of  taxa- 
tion for  the  support  of  the  poor,  no  part 
of  the  army  or  navy,  the  church,  or  other 
establishment ;  not  the  smallest  congrega- 
tion for  worship  among  the  many  denomi- 
nations of  Christians  or  Jews ;  not  the 
smallest  district  or  set  of  hamlets,  un- 
known to  the  passing  traveller,  and  too 
insignificant  to  find  a  place  in  the  map ; 
not  a  town  or  city,  parish  or  ward  through- 
out the  United  Kingdom  ;  not  a  manu- 
factory ;  not  a  corporate  association,  com- 
pany for  trade,  agriculture,  science,  edu- 
cation, or  medicine  ;  not  a  club  for  the 
enjoyment  of  festivity,  or  the  pleasures  of 
the  chase,  or  for  the  indulgence  even  of 
luxury  in  her  various  folds ;  not  even  a 
theatre — will  be  found  without  their  re- 
spective institutions  of  charity,  to  which 
a  willing  and  prompt  subscription  flows 
almost  without  solicitation.  Thus  every 
individual  in  England,  according  to  Mr. 
High  more,  becomes  a  benefactor  to 
others,  and  thereby  is  the  greatest  bene- 
factor to  himself. 

We  have  in  all  this  the  practical  proof 
that,  in  our  native  country,  one  of  the 
first  of  duties  is  held  to  be  to  feel  for  man, 
and  that  the  most  distinguished  ability 
and  the  greatest  success  in  life  are  value- 
less when  that  duty  is  neglected. 

It  results  from  this  universal  diffusion 
of  charity,  that  there  is  not  a  disease  that 
can  afflict  human  nature,  nor  a  want 
which  the  varying  condition  of  man  can 
require,  nor  any  one  of  the  manifold  visi- 
tations of  adversity,  in  poverty  or  distress, 
but  finds  an  open  asylum,  a  resort  ready 
prepared  with  every  needful  accommoda- 
tion for  reception,  entirely  free  of  expense. 
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But  while  our  feelings  are  divided  be- 
tween wonder  and  admiration  of  the 
maguificent  moral  display  of  national  and 
individual  charity — the  most  benign  of  all 
the  virtues,  "  the  very  bond  of  peace  and 
of  all  virtues" — we  must  not  allow  our- 
selves to  suppose  that  in  England  benevo- 
lence has  at  any  time  been  permitted  to 
rush  heedlessly  at  the  object  of  its  desire, 
unrestrained  by  power  and  order  ;  for 
far  otherwise  has  been  the  fact.  That 
which  indeed  graces  the  British  capital, 
almost  as  much  as  its  noble  charities — 
"  the  memorials  that  renown  our  city" — 
is,  the  great  and  unquestioned  character 
of  the  general  administration  of  its  public 
institutions.  It  is  thus  that  London,  in 
the  magnificence,  and  in  the  comprehen- 
siveness of  its  associations  and  societies, 
reflects  the  moral  qualities  of  the  United 
Kingdom. 

In  presenting  the  following  details  of 
construction  and  arrangement  for  hospi- 
tals, I  have  quoted  from  different  souj^es, 
and  most  of  all  from  the  writings  of  Miss 
Nightingale,  in  her  Notes  on  Hospitals,  a 
work  affording  at  once  the  largest  and 
most  matured  experience,  with  the  best 
descriptions  that  I  am  acquainted  with. 

In  concluding  her  invaluable  observa- 
tions on  "the  sanitary  condition  of  hos- 
pitals and  hospital  construction,"  she 
offers  the  following  characteristic  exhor- 
tations :  "  I  have  here  given  the  defects  ; 
few  have  had  so  sad  or  so  lar<;e  an  experi- 
ence of  their  results  as  I  have  had.  I 
appeal  to  those  who  are  wiser,  and  have 
more  practical  power  than  I  have,  for 
the  remedies — to  architects,  to  hospital 
committees,  to  civil  and  military  engi- 
neers, to  medical  officers,  to  officers  of 
health,  to  all  men  of  science  and  benevo- 
lence, of  whom  our  country  is  so  justly 
proud.  It  is  hard  that  in  a  country  where 
everything  is  done  by  a  despotic  govern- 
ment, such  advances  in  the  sanitary  con- 
struction of  hospitals  should  have  been 
made,  and  that  our  England,  which  ought 
to  take  the  lead  in  everything  good,  should 
be  left  behind." 

I  have  also  consulted  various  British 
and  foreign  authorities  on  the  subject  of 
hospitals,  both  civil  and  military  ;  as 
Pringle,  Lind,  Blane,  Robert  Jackson, 
Brocklesby,  Donald  Monro,  Aikin,  Perci- 
val,  Blizard,  Champney,  Highmore,  Hollo, 
Stewart,  Henderson,  Ballingall,  Lee, 
Wilde,  Phelan,  Carter  and  Cross,  Parkes, 
Roberton,  Walker  ;  Construction  of  Hos- 
pitals, by  Douglas  Galton,  C.  B.  ;  Gene- 
ral Report  of  the  Barrack  and  Hospital 
Improvement  Commission,  The  Builder, 
Encyclopaedia  Britannica,  N.  British  Re- 
view for  August,  1858  ;  Journ.  Statist. 
Soc.  of  London  ;  The  Charities  of  Loudon, 
by  S.  Low  ;  Report,  1837,  of  Commis- 
sioners   of  Charities    in    England    and 


Wales ;  Report  of  Commissioners  on  Hos- 
pitals of  Dublin,  1856  ;  Dr.  William  Farr 
on  Vital  Statistics,  and  his  various  sani- 
tary reports  ;  also  the  Sixth  Report  of  the 
Medical  Gfficer  of  the  Privy  Council  for 
1863.  Of  foreign  authors  these  are  the 
principal  authorities  referred  to  :  Tenon, 
Recalde,  Daignan,  Iberti,  Delaunoy, 
Breschet,  Courtin ;  Arrets  des  Conseils  ; 
Rapport  fait  au  Conseil  general  des  Hos- 
pices ;  Tardieu,  Hopitaux  et  Hospices ; 
Cours  d'Admiuistration  militaire,  par  M. 
Vauchelle  ;  Rapport  sur  Hopitaux,  Hos- 
pices, et  sur  la  Meudicite,  par  E.  Cerf  here. 


Site  and  Construction. 

If  it  be  undisputed  that  hospitals  may 
be  made  to  render  great  services  to  the 
public  health,  it  is  equally  so  that  the 
nature  and  amount  of  such  services  must 
depend  on  the  rigor  with  which  we  attend 
to  their  sites,  construction,  and  adminis- 
tration. The  site  should  be  of  established 
healthiness,  having  nothing  to  prevent 
free  circulation  of  air  all  around ;  the 
ground  should  be  free,  from  impurities, 
and  from  surface  moisture,  the  natural 
drainage  being  sufficient  and  available ; 
never  receiving  the  drainage  of  higher 
grounds.  The  Chirurgical  Society  of 
Paris  proposed  in  1864  that  no  hospital 
should  stand  on  less  space  of  clear  ground 
than  510  feet  to  each  patient ;  so  that  an 
institution  for  80  patients  should,  at  the 
least,  stand  on  the  centre  of  an  acre  of 
ground — the  proportional  area  to  increase 
with  the  number  of  patients. 

Here  it  may  be  observed,  as  to  con- 
struction, that  the  ward  is  the  true  and 
only  foundation  of  the  hospital  ;  once 
given  a  perfect  ward,  and  we  have  but  to 
multiply  it,  upon  a  proper  soil,  and  a 
sufficient  area,  and  the  hospital  is  com- 
plete. In  our  older  histories  we  find 
terrible  examples  of  the  destruction  of 
health  and  loss  of  life  caused  by  neglect 
in  these  essentials. 

Hospitals,  in  common  with  all  public 
buildings — in  common,  indeed,  even  with 
the  towns  and  cities  in  which  they  may 
be  placed— are,  to  their  inmates,  but 
places  of  reception  and  accommodation  of 
the  day,  for  the  purposes  of  the  day,  and 
exhibiting  in  their  structural  arrange- 
ments the  ignorances  of  the  day  ;  to  give 
place,  however,  in  due  time,  and  as  ob- 
servation guided  by  science  may  dictate, 
to  other  and  more  perfect  structures.  It 
is  but  the  natural  progress  in  science  and 
skill.  We  see  it,  in  fact,  in  operation 
throughout  London  at  this  very  day,  and 
in  every  hour  of  every  day. 

If  we  had  carefully  considered  the  na- 
ture of  man  in  health  and  in  disease, 
along  with  his  various  requirements  under 
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each  condition,  our  hospital-wards  and 
our  barrack-rooms  would  not  have  been 
constructed  like  an  hotel,  having  room 
within  room,  on  principles  purely  arbi- 
tary,  or  on  no  principles  at  all. 

"It  should  never  be  forgotten  for  a 
moment,"  says  Miss  Nightingale,  "that 
on  the  purity  of  the  air  of  a  ward  depend, 
in  a  great  measure,  the  recovery  or  death 
of  the  sick  and  maimed,  the  usefulness  or 
injury  arising  from  the  hospital,  the 
duration  of  cases,  and,  consequently,  the 
hospital  economy  ;  whether,  in  short,  an 
hospital,  planned,  erected,  and  supported 
'by  voluntary  contributions,'  is  to  be  a 
blessing  or  a  curse  to  civilization."1  And 
when  we  consider  that  a  man  cannot 
forego  this  supply  of  air  so  many  minutes 
as  he  can  forego  food  for  days,  is  it  a  sub- 
ject for  wonder  that  pure  air  should  be 
the  main  condition,  as  of  health,  so  of 
recovery  ? 

The  desideratum  to  be  determined  by 
sanitary  and  architectural  science  is  this  : 
can  wej  by  a  proper  selection  of  site,  and 
by  proper  structural  arrangements,  rescue 
the  inmates  of  our  great  hospitals  of  the 
United  Kingdom  from  a  mortality,  which, 
according  to  Miss  Nightingale,  ranges 
from  "  fuur  and  a  half  per  .cent,  to  nearly 
sixteen  per  cent."  These  averages  are 
reckoned  on  the  cases  treated. 

On  the  geometrical  dispositions  of  the 
architect  depend,  not  only  the  renewal  of 
air,  so  indispensable  to  an  hospital,  but 
in  a  great  measure  its  interior  police,  the 
regularity  and  promptness  of  the  service. 
With  simple  forms  of  distribution  adapted 
to  the  wants  of  hospitals,  nothing  escapes 
supervision ;  in  one  coup  tVotil  we  em- 
brace the  service  and  the  sick,  while  we 
secure  care  and  exactness  in  the  perform- 
ance of  duty. 

The  following  principles  of  construction 
are  presented  as  the  best  hitherto  dis- 
covered : 

1.  That  no  hospital  shall-  consist  at 
most  of  more  than  two  stories  in  height. 

2.  That  by  this  arrangement  the  sick 
are  spread  over  a  wider  area,  the  walls 
not  being  so  high  as  to  interfere  with  the 
ventilation  and  sunlight  of  neighboring 
pavilions  ;  while  the  accumulation  of  hos- 
pital miasm  in  the  upper  floors  is  avoided. 

3.  That  the  construction  by  two  stories 
facilitates  the  access  to  the  wards  by 
patients  and  attendants,  and  the  whole 
administration  is  rendered  easy. 

4.  All  the  most  approved  hospitals  on 
the  Continent,  as  the  Lariboisiere  of 
Paris,  are  built  in  as  many  as  three  flats  ; 
and  it  would  there  be  esteemed  nothing 

•  Pouteau,  looking  at  the  ill-placed,  ill  - 
constructed,  and  ill-regulated  hospitals  of  his 
day,  asks:  "Are  hospitals,  then,  more  per- 
nicious than  useful  to  society  V 


short  of  breach  of  trust  to  erect  lofty  and 
massive  buildings  within  a  crowded  city.1 

5.  In  constructing  wards,  they  should 
be  so  built  as  to  be  flooded  with  sunlight, 
and  the  windows  should  bear  a  large  pro- 
portion to  the  wall-space  of  the  hospital. 
Experience  proves  that  window-space 
ought  not  to  be  in  a  much  less  proportion 
to  wall-space  of  an  hospital  than  one  to 
two. 

6.  The  free  admission  of  light  has 
everywhere  been  proved  beneficial  to 
health  and  conducive  to  cheerfulness  ; 
while,  as  often  observed  in  ill-constructed 
barracks  and  hospitals,  the  exclusion  of 
light  has  proved  detrimental  to  health 
directly,  and  also  by  retarding  convales- 
cence. 

7.  The  best  principle  of  hospital  con- 
struction is  that  of  separate  pavilions 
placed  side  by  side,  or  in  line.  The 
former  is  very  preferable  for  large  hospi- 
tals, for  the  reasons  already  stated  ;  and 
there  should  be  but  two  flats  in  a  pavilion, 

1  Miss  Nightingale  says  :  "  There  should 
not  be  more  than  two  floors  of  wards  to  the 
block.  The  most  healthy  hospitals  havo 
been  those  on  one  floor  only  ;  and  this  be- 
cause they  require  less  scientific  knowledge 
and  practical  care  in  ventilation.  If  another 
floor  is  added,  a  community  of  ventilation 
exists  between  the  ward  below  and  the  ward 
above  the  common  staircase,  and  by  filtration 
of  air  upwards  through  the  floor.  The  risk 
from  this  can  be  diminished  by  constant  care 
in  the  use  of  doors  and  windows,  and  by  in- 
troducing impervious  floors.  But,  unfortu- 
nately, systematic  care  in  these  matters  is 
not  to  be  looked  for,  especially  that  constant 
supervision  necessary  to  keep  the  ventila- 
tion of  three  or  more  floors  of  wards  quite 
independent  of  each  other  (who  ever  sees  this 
even  in  private  houses,  when  there  is  an  in- 
valid ?)  and  hence  there  is  a  strong  conviction 
in  the  minds  of  careful  hospital  physicians, 
surgeons,  and  nurses,  that  patients  do  not 
recover  so  well  upon  upper  floors.  Moreover, 
the  sick  population  requires  more  surface  for 
health  than  a  healthy  population ;  and  it  is 
clear  that  if  patients  are  placed  on  three  floors 
instead  of  two,  the  surface  over-crowding  is 
increased  by  one-third,  unless  the  distance 
between  the  pavilions  is  increased  in  a  cor- 
responding ratio.  But  the  general  adminis- 
tration of  lofty  hospitals  is  also  far  more 
difficult  and  fatiguing  than  those  of  moderate 
height.  Any  increase  of  distance  between 
the  pavilions  will  add  to  the  difficulty,  and 
both  difficulty  and  fatigue  are  very  important 
considerations  for  efficiency  and  economy  in 
this  branch.  To  sum  up — hospitals  on  one 
floor  require  least  care ;  those  on  two  floors 
can  be  kept  healthy  with  moderate  average 
care.  Beyond  this,  care,  intelligence,  and 
fatigue,  such  as  are  rarely  likely  to  be  be- 
stowed, are  essential  to  maintain  a  moderate 
amount  of  health,  among  either  wards  or 
nurses." 
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and  one  ward,  to  a  flat.     Pavilions  are,  I 
in  fact,  separate  hospitals,  having  a  lim- 
ited number  of  sick  under  one  roof. 

8.  The  form  of  the  hospital  should  be 
an  oblong  square,  the  basement  story  of 
the  pavilions  being  connected  by  a  cor- 
ridor, and  the  whole  of  the  basement 
erected  on  arches.  The  pavilion  plan  is 
generally  received  on  the  continent  as 
the  sanitary  necessity  for  hospital  con- 
struction. 

9.  It  is  undesirable  to  increase  the 
width  of  any  ward  beyond  thirty  feet, 
because  the  distance  between  the  opposite 
windows  becomes  then  too  great  for  effi- 
cient ventilation. 

10.  Windows  should  be  double,  or 
glazed  with  plate-glass,  to  prevent  loss  of 
heat.  Tripartite  windows,  like  those  of 
the  Middlesex  Hospital,  are  useful  for 
ventilation. 

11.  The  ward-walls  should  consist  of 
pure  white  Parian  cement,  or  some 
equally  white  non-absorbent  substance. 
Gray-colored  cements  should  be  avoided  ; 
they  never  look  clean,  and  they  give  the 
ward  a  sombre  appearance,  and  hide 
dirt. 

12.  The  best  ward-flooring  is  oak  ;  and 
the  joints  of  the  flooring  should  be  well 
fitted  together,  so  as  to  be  impervious. 

13.  No  sawdust,  or  other  organic  mat- 
ter capable  of  rotting,  should  be  placed 
underneath  hospital  floors. 

14.  Floors  should  be  bees-waxed,  or 
oiled  and  polished. 

15.  The  general  baths  of  the  hospital 
should  be  separated  from  the  pavilions, 
but  connected  with  the  corridor.  They 
should  contain  hot  and  cold  wrater,  medi- 
cated, sulphurous,  Turkish,  vapor,  show- 
er, and  douche  baths. 

16.  The  kitchen  should  have  walls  and 
ceiling  of  Parian  cement,  or  other  such 
material. 

17.  There  should  be  a  head-nurse's 
room  and  scullery  attached  to  each  ward, 
and  store-presses  outside  the  wards. 

18.  Bedsteads  should  be  of  iron,  and  be 
supplied  with  hair-mattresses.  The  ward 
furniture  should  be  of  oak.  Whether  re- 
garded as  a  means  for  securing  sleep, 
rest,  muscular  relaxation,  or  repose,  the 
bed  is  a  direct  auxiliary  to  the  cure,  and 
too  much  care  cannot  be  given  to  its  con- 
struction and  situation. 

19.  The  ward  construction  now  de- 
scribed is  that  which,  up  to  the  present 
time,  experience  has  shown  to  be  best 
suited  for  fulfilling  all  the  requirements 
of  ventilation,  light,  cheerfulness,  recov- 
ery of  health,  and  economy,  in  this  coun- 
try. 

20.  One  great  advantage  of  the  pro- 
posed system  is,  that  it  admits  of  any 
arrangement  of  the  pavilions  on  a  plan 
which  is  consistent  with  light  and  venti- 


lation. Hospital  establishments  so  con- 
structed may  be  added  to  without  diffi- 
culty and  without  altering,  or  indeed 
without  interfering  with  any  of  the  ex- 
isting pavilion  buildings. 

21.  The  principles  of  hospital  construc- 
tion here  advocated  are  at  variance  with 
those  of  almost  all  the  old  hospitals  of 
the  three  kingdoms  ;  but  the  whole  ques- 
tion, in  all  its  importance,  is  in  the  hands 
of  the  profession  and  of  the  public;  and 
observation,  experience,  and  free  discus- 
sion, will  ere  long  determine  what  is  just 
and  true. 

22.  Most  of  the  great  hospitals  and 
charitable  institutions  of  this  country 
were  suburban  at  their  foundation  ;  the 
rapid  growth  of  our  towns  in  modern 
times  has  encroached  so  much  upon  space 
once  country,  that  gardens  and  fields  have 
been  absorbed,  and  are  now  covered  with 
bricks  and  mortar ;  and  hospitals  are 
surrounded  by  the  screaming  and  roaring 
traffic  of  railways,  street-cabs,  omnibuses, 
and  wagons. 

23.  It  is  due  to  the  founders  of  our 
great  charitable  institutions  that  their 
humane  intentions  should  continue  to  be 
realized  by  removing  the  sick  and  maimed 
to  pure  air  and  quiet.  It  is  due  to  poor 
suffering  humanity  that  any  plans  adopt- 
ed should  be  the  most  perfect  which 
modern  intellect  can  devise  ;  and  it  is  no 
less  due  to  the  cause  of  charity  that  there 
should  be  the  best  and  most  economical 
form  of  hospital  nursing  and  manage- 
ment. 

24.  I  have  here  confined  myself  to  a 
consideration  of  the  best  known  plans  of 
hospital-construction,  believing  that  a 
review  of  second-  and  third-rate  plans  is 
but  waste  of  time.  In  crowded  cities  we 
must  be  satisfied  with  what  can  be  done  ; 
but  I  feel  assured  that,  wherever  practi- 
cable, such  plan  and  arrangement  as 
those  of  Miss  Nightingale,  will  in  the  end 
prove  the  cheapest,  whatever  the  price  of 
ground  may  be. 

The  following  is  a  brief  summar}Tof  the 
pi'inciples  of  hospital-construction  here 
recommended  : — 

(a)  Never  erect  a  general  hospital  with- 
in the  precincts  of  a  town,  or  in  suburbs 
likely  to  be  built  upon. 

(6)  Remove  all  general  hospital  estab- 
lishments out  of  town,  and  from  populous 
suburbs,  as  soon  as  circumstances  may 
permit ;  or  when  such  removal  is  not 
practicable,  let  all  the  available  ground 
around  the  institution  be  purchased. 

(c)  Build  all  general  hospitals  in  the 
country,  on  areas  of  ground  sufficient  to 
admit  of  extensions  of  buildings,  and  to 
prevent  other  buildings  from  being  erected 
within  such  a  distance  as  shall  interfere 
with  a  free  circulation  of  air  and  with 
quiet. 
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(d)  Select  a  mild  and  dry  climate. 

(e)  Give  the  preference  to  a  porous  self- 
draining  subsoil,  and  avoid  ground  satu- 
rated with  organic  matter,  especially  old 
graveyards. 

(f)  Build  all  hospitals  on  arches,  to 
admit  of  a  free  circulation  of  air  under- 
neath the  ward  floors. 

(g)  Let  the  plan  be  simple,  and  have 
as  few  closed  augles  and  corners  as  possi- 
ble. 

(h)  Do  not  provide  for  more  than  120 
patients  or  beds  under  one  double  pavil- 
ion roof.  If  the  hospital  must  contain  a 
larger  number  of  beds,  increase  the  num- 
ber of  pavilions  by  corridors  running  be- 
tween the  ends,  and  no  higher  than  the 
ground-floor. 

(£)  Plan  any  hospital  with  no  more 
than  two  flats,  containing,  in  a  single 
pavilion,  two  super-imposed  wards.  Pro- 
vide for  convalescents  and  "casualty" 
cases  in  pavilions  separate  from  the  ordi- 
nary sick. 

(J)  Provide  for  no  more  than  32  beds  in 
a  ward  (16  on  each  side),  with  a  window 
to  every  two  beds. 

(k)  Let  the  window-spaces  be,  as  near 
as  may  be,  in  the  proportion  of  one  to 
two  of  the  wall-space.  -The  windows 
shodld  reach  from  within  three  feet  of  the 
floor  to  within  one  foot  of  the  ceiling. 

(I)  Wards  should  not  exceed  30  feet  in 
width.  The  construction  of  a  small  ward 
may  be  sanctioned  only  for  the  separation 
of  very  bad  cases,  or  for  the  reception  of 
cases  of  extraordinary  severity. 

(m)  Each  bed  should  have  from  1500 
to  2000  cubic  feet  of  air-space.  In  very 
exposed  and  airy  situations,  the  smaller 
cubic  space  will  suffice  ;  but  where,  from 
the  nature  of  the  ground,  there  is  not 
likely  to  be  much  horizontal  external 
movement  of  the  atmosphere, -the  larger 
the  internal  cubic  space  is  the  better.  In 
our  temperate  climate  90  square  feet  per 
bed  may  be  taken  as  a  fair  average  for  its 
superficial  area ;  while  this  space  must 
be  increased  where  the  site  is  faulty,  or 
where  a  Medical  School  has  to  be  pro- 
vided for.  One  hundred  and  twelve  feet 
are  considered  necessary  for  purposes  of 
nursing  and  teaching.  The  entire  space 
resulting  from  these  conditions,  where,  as 
iu  the  Herbert  Hospital,  the  height  of  the 
ward  is  14  feet,  may,  according  to  some 
authorities,  be  allowed  to  range  so  low  as 
1260  cubic  feet. 

(n)  Trust  for  pavilion  ventilation  to 
open  windows  and  fire-place.  Artificial 
methods  are  in  this  climate  unnecessary, 
with  proper  construction. 

(o)  Place  water-closets,  ward-baths,  and 
lavatories  at  the  far  end  of  a  ward,  oppo- 
site the  entrance ;  and,  in  addition  to 
ventilating  them,  cut  them   entirely  off 


from  the  ward  by  a  separately-ventilated 
and  lighted  lobby. 

(p)  Restrict  the  ward-offices  to  a  nurse's 
room  and  scullery,  with  a  lift. 

(q)  Let  staircases  be  wide,  roomy,  and 
thoroughly  ventilated  up  to  the  roof. 
Construct  the  stairs  and  entrance  and 
entrance-lobbies  of  stone,  and  cover  them 
with  wood. 

(?•)  Make  hospital  floors  of  oak,  and  the 
walls  and  ceilings  of  pure  while  polished 
cement. 

(s)  Supply  hospitals  with  water  at  high 
pressure,  and  lay  it  on,  hot  and  cold,  over 
the  whole  of  the  buildings. 

(t)  All  sewers  and  drains  must  be  out- 
side, and  detached  from  the  walls  of  the 
buildings.  Provide  for  their  ventilation 
at  a  distance  from  the  wards,  and  also  for 
their  inspection  and  flushing. 

(w)  Provide  garden  ground  for  exercise, 
with  properly  drained  and  gravelled  walks, 
sheltered  seats  for  convalescents,  and, 
where  practicable,  a  promenade  covered 
with  glass,  for  bad  weather. 

(v)  Other  matters  of  detail,  regarding 
kitchens,  wash-houses,  rooms  for  hospital 
administration,  etc.,  can  be  best  decided 
on  according  to  local  circumstances  ;  but 
none  of  these  should  ever  be  under  the 
same  roof  with  the  sick. 

25.  Starting  with  the  principle  that  the 
very  first  requirement  in  an  hospital  is 
that  it  should  do  the  sick  no  harm,  Miss 
Nightingale  states  that  the  conditions 
essential  to  the  health  of  hospitals  are 
principally  these  :  first,  fresh  air;  second, 
light ;  third,  atmosphere ;  fourth,  sub- 
division of  sick  into  separate  buildings 
or  pavilions.  Let  us  examine  the  causes 
in  the  usual  ward  construction  which 
prevent  us  from  obtaining  these  and  other 
necessary  conditions.  The  principal  are 
as  follows : — 

(a)  Defective  means  of  natural  ventila- 
tion and  warming. 

(b)  Defective  height  of  wards. 

(c)  Excessive  width  of  wards  between 
the  opposite  windows.  The  width  of  the 
wards  in  the  Herbert  Hospital  is  26  feet ; 
that  in  St.  Thomas's  28  feet ;  in  the 
new  Hotel-Dieu  29  feet ;  the  two  last- 
named  being,  however,  great  medical 
schools. 

(d)  Arranging  the  beds  along  the  dead 
walls. 

(e)  Having  more  than  two  rows  of  beds 
between  the  opposite  windows. 

(/)  Having  windows  only  on  one  side, 
or  having  a  closed  corridor  connecting  the 
wards. 

(fj)  Using  absorbent  materials  for  walls 
and  ceilings,  and,  as  some  will  have  it, 
washing  floors  of  hospitals. 

(h)  Defective  condition  of  water-clo- 
sets. 
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(i)  Defective  ward  furniture. 

(j)  Defective  accommodation  for  nurs- 
ing and  discipline. 

(k)  Defective  hospital  kitchens. 

(I)  Defective  hospital  laundries. 

(???.)  Selection  of  bad  sites  and  bad  local 
climates  for  hospitals. 

(n)  Defects  of  sewerage. 

(o)  Construction  of  hospitals  without 
free  circulation  of  external  air. 

2G.  The  most  approved  observations 
and  experiences  have  sufficiently  demon- 
strated that  one  floor  is  enough  for  con- 
venience of  the  sick  and  for  purposes  of 
attendance,  and  that  more  than  two  floors 
will  generally  prove  prejudicial  in  many 
important  ways.  The  principles  of  con- 
struction which  apply  in  the  climates  of 
Europe  are  generally  suitable  to  those  of 
India.  But  I  believe  that  one-storied 
hospitals,  built  on  arches,  and  having 
double  roofs,  will  be  found  best  for  the 
plains  of  Hindustan,  while  the  huts  of 
the  country,  or  iron  huts  having  *<he 
country  thatched  roofs,  will  prove  more 
convenient  and  useful  for  the  mountain 
climates,  besides  being,  out  of  all  compa- 
rison, less  costly. 

27.  In  our  garrison  and  regimental 
hospitals  at  home  we  generally  find  an 
extraordinary  number  of  wards,  and  of 
holes  and  corners,  in  comparison  with 
the  number  of  sick.  In  a  battalion  hos- 
pital, for  instance,  we  shall  find  eight  or 
ten  little  bed-rooms  (miscalled  wards),  a 
little  kitchen  ;  everything,  in  fact,  on  a 
little  scale,  like  a  collapsed  French  hos- 
pital. How  much  more  sensible  would 
it  be  to  have  one,  or  at  most  two,  large 
wards  for  thirty  to  forty  sick  each,  with 
a  small  casualty  wa  rd ;  how  much  less 
costly  in  construction  and  administra- 
tion, how  much  easier  the  supervision 
and  discipline,  how  much  better  the  ven- 
tilation. 

28.  "  The  least  administrative  form  of 
hospital,"  says  Miss  Nightingale,  "is  the 
long  corridor,  with  wards  of  from  eight 
to  ten  patients,  opening  off  one  side. 
Attendance — meaning,  of  course,  due  at- 
tention to  the  patients,  suitably  superin- 
tended— becomes  almost  impossible,  es- 
pecially at  night." 

29.  Whatever  the  cause  of  injury  to 
the  sick  or  wounded  placed  in  hospital, 

•  the  truth  and  value  of  the  following  ob- 
servation, by  the  same  authority,  will  be 
recognized  by  all  who  are  acquainted 
with  hospitals,  whether  civil  or  military  : 
"One  insensibly  allies  together  restless- 
ness, languor,  feverishness,  and  general 
malaise,  with  closeness  of  wards,  defec- 
tive ventilation,  defective  structure,  bad 
architecture  and  administrative  arrange- 
ments, until  it  is  impossible  to  resist  the 
conviction  that  the  sick  are  suffering  from 
something  quite  other  than  the  disease 


inscribed  on  their  bed-ticket ;  and  in- 
quiry insensibly  arises  in  the  mind— what 
can  be  the  cause  ?  .  .  .  I  have  seen 
a  case  of  slight  fever  received  into  hospi- 
tal ;  the  fever  to  pass  off  in  a  week,  and 
yet  the  patient,  from  the  foul  state  of  the 
wards,  not  restored  to  health  at  the  end 
of  eight  weeks." 

30.  "It  is  impossible  to  ventilate  a 
ward  in  a  brick  or  stone  hospital  by  natu- 
ral means,  when  the  cubic  space  is  less 
than  a  certain  amount.  Crowded  wards 
are,  in  fact,  offensive  with  all  the  win- 
dows open." 

31.  "The  cooking  apparatus,  boilers, 
etc.,  if  placed  in  the  centre  of  the  kitchen, 
instead  of  against  the  walls,  will  afford 
twice  the  amount  of  fire-space." 

32.  "In  the  Paris  kitchens  there  is  a 
brick  erection  in  the  middle  of  the  floor, 
with  iron  doors  and  brass  mountings, 
coppers  with  covers,  places  for  baking 
and  roasting,  etc." 

33.  "  The  dressers  are  against  the 
Avails  ;  the  floors  are  flagged  with  square 
flags.  This  appears  to  be  the  most  con- 
venient mode  of  erection." 

37.  "But  it  is  not  so  well  known  that 
there  was  but  lately  scarcely  an  army 
hospital  which  had  such  a  thing  as  a 
laundry.  The  bedding  was  generally 
washed  by  the  barrack  department  ;  no 
one  appeared  to  know  how.  It  was  done 
by  contract." 

39.  "A  great  deal  has  been  said  about 
the  communication  of  '  infectious'  dis- 
ease, both  in  civil  and  military  hospitals, 
from  patients'  linen  to  washerwomen.  . 
.  .  Let  laundries  be  constructed  with 
sufficient  area  and  cubic  space  for  each 
washer,  with  abundance  of  water,  with 
proper  means  of  drainage,  and  ventilation 
for  removing  the  vapor,  and  with  .pro- 
perly constructed  drying  and  ironing- 
rooms,  and  we  shall  cease  to  hear  of 
washerwomen  'catching  fever.' " 

40  "But  every  day  brings  in  fresh 
inventions,  and  the  reformer  is  always 
adopting  the  good  ones.  The  excellent 
washing,  drying,  and  wringing  machines 
lately  invented  are  too  numerous  to  men- 
tion ;  but,  on  the  whole,  the  laundry  at 
Wellington  Barracks,  which  also  washes 
for  all  the  Guards'  hospitals  and  bar- 
racks, and  the  new  laundry  at  Haslar 
Hospital,  are  the  best  I  have  seen." 

41.  "1  do  not  think  that  any  reliable 
comparison  has  yet  been  made  between 
the  French  system  adopted  at  the  Salpe- 
triere  and  Lariboisiere  hospitals  and  the 
English  system.  The  French  consists  in 
filtering  hot  lye  through  the  clothes,  which 
are  placed  for  that  purpose  in  large  tubs, 
with  a  compartment  at  the  bottom  from 
which  the  lye  is  pumped  up  by  machinery, 
and  allowed  to  flow  over  the  top  to  the 
linen,   through  which  it  filters  into   the 


SITE    AND    CONSTRUCTION. 


967 


compartment,  to  be  again  raised  by  the 
machine.  This  plan  is  stated  to  be  the 
most  economical  which  has  been  tried  in 
Paris." 

42.  "There  are  several  good  plans  in 
use  in  British  hospitals.  The  essential 
characteristic  of  the  Haslar  one  is  boiling 
by  steam,  the  linen  being  afterwards 
placed  in  a  rotating  washing  machine." 

43.  "Another  method  in  use  at  the 
Wellington-barracks,  where  the  washing 
of  the  Guards'  barracks  and  hospital  is 
done,  consists  in  passing  the  linen  through 
slowly  rotating  washing-tubs,  in  which  it 
undergoes  a  process  of  waulking  by  wood- 
en rods.  This  plan  is  both  economical 
and  effectual." 

44.  "  In  almost  all  the  military  hospi- 
tals in  England,  it  is  true,  the  heavy 
washing  is  done,  nobody  knows  how,  by 
contract.  But  the  lighter  washing  is  done 
in  some  miserable  lean-to,  without  any 
arrangement  for  k  getting-up,' drying,  or 
airing  the  linen,  which  is  done,  if  at  all, 
at  the  ward  fire.  This  is  simply  destruc- 
tion to  anything  which  can  be  called  nurs- 
ing." 

45.  " The bathsshouldbe  separatedfrom 
the  pavilions,  but  connected  by  the  cor- 
ridor. ' ' 

48.<  "A  small  bath  room  for  bad  cases 
should  be  placed  adjoining  to  the  water- 
closets,  and  also  a  lavatory." 

49.  "A  lavatory  should  have  a  row 
of  white  earthenware  basins  fixed  in  a 
stand,  with  outlet  tubes  ami  plugs  ;  each 
basin  should  have  a  hot-  and  cold-water 
pipe,  and  there  should  not  be  less  than 
one  to  each  six  or  eight  beds.  There 
should  also  be  in  the  lavatory  a  hot-  and 
cold-water  pipe,  from  which  the  portable 
bath  can  be  filled." 

50.  "A  scullery  —  small,  but  not  too 
small— attached  to  each  ward  is,  as  has 
been  said,  essential  to  order,  cleanliness, 
and  discipline.  It  should  be  well  provided 
with  cold,  and  if  possible,  with -hot  water. 
No  patient  should  enter  the  scullery  unless 
sent  there  to  wash  up,  etc.  ;  and,  as  a 
rule,  none  should  be  sent  there." 

51.  "  The  sink,  which  should  have  a 
partition  of  its  own,  adjoining  the  water- 
closet,  should  be  a  high,  deep,  large,  round, 
pierced  basin  of  earthenware,  above  a 
large  hole,  with  a  cock  extending  far 
enough  over  the  sink  for  the  stream  of 
water  to  fall  directly  into  the  vessel  to  be 
cleansed.  This  is  far  preferable  to  the 
usual  oblong  sink." 

52.  "  The  scullery  sink  is  of  course  to 
be  entirely  separate,  and  for  entirely  sep- 
arate purposes  from  this." 

53.  "In  civil  hospitals,  each  nurse 
should  have  a  small  airy  room  off  her 
ward,  and  looking  into  it,  so  that  she  can 
always  have  it  under  her  command  :  it  is 


the  best  for  her  efficiency,  and  need  not  be 
injurious  to  her  health." 

54. "Unless,  however,  there  are  facile 
means  of  access  to  another  nurse's  room, 
in  case  of  illness,  there  must  be  only  a 
day-room  for  each  head-nurse  adjacent  to 
her  ward.  She  must  sleep  at  a  distance 
from  her  ward,  and  contiguous  to  the 
other  nurses." 

55.  "Assistant  female  nurses  are  better 
not  employed." 

56.  "In  military  hospitals,  if  orderlies 
are  to  sleep  among  their  patients,  the  per- 
centage of  mortality  will  be  of  course 
raised  among  them.  This  was  the  case 
at  Scutari,  where  it  was  very  high,  though 
it  will  never  be  known  how  high." 

57.  "  Statistics  are,  however,  not  neces- 
sary to  establish  such  an  obvious  fact. 
Tne  orderlies  should  keep  at  a  distance 
from  the  wards,  or,  if  sanctioned  by  mil- 
itary authority,  in  little  rooms  adjoining 
their  wards,  and  they  should  not  take 
their  meals  with  the  patients." 

58.  "Each  orderly  should  have  his 
locker,  each  his  safe  in  it,  with  a  key  of 
his  own,  and  he  should  have  his  meals 
there,  if  the  military  authorities  are  not 
against  it." 

59.  "There  should  be  a  press  in  each 
ward." 

60.  "It  is  a  doubtful  arrangement  to 
have  a  clothes-room  for  each  ward.  A 
military  hospital  should  have  but  one 
clothes-room,  undercharge  of  some  man." 

61.  "Boom  for  storing  and  issuing 
dried  clean  linen,  as  well  as  laundry- 
room,  should  be  pi-ovided.  Foul  linen 
should  be  delivered  twice  daily  into  the 
laundry  ;  and  a  large  box  in  the  scullery 
is  the  least  bad  place  for  it  in  the  mean 
time." 

62.  "  The  material  of  the  different 
utensils  required  for  ward  service  should 
be  settled.  The  use  of  glass  or  earthen- 
ware for  all  eating,  drinking,  and  washing- 
vessels  is  recommended  for  its  great  supe- 
riority in  cleanliness,  and  in  saving  time 
and  labor  in  cleaning.  Tin  vessels  of  cer- 
tain kinds  cannot,  by  any  amount  of 
cleaning,  be  freed  from  smell. "~ 

63.  Becent  discussions  have  imparted 
much  interest  to  the  cpjestiou  of  site, 
especially  in  connection  with  the  wants  of 
city  populations. 

(a)  Could  sanitary  considerations  alone 
rule  in  this  matter,  doubtless  we  should 
have  all  the  hospitals  placed  in  the  open 
country,  as  near  as  might  conveniently 
be  to  our  towns  and  cities,  but  away  from 
masses  of  buildings  and  from  dense  popu- 
lations. 

(6)  But  there  are  other  considerations, 
as  the  immediate  wants  and  convenien- 
ces, the  absolute  necessities,  indeed,  of 
the  poor,  wdiich  must  here  be  practically 
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met.  We  must,  under  such  overruling 
influences,  be  content  to  do  what  can  be 
done. 

(c)  All  physicians  and  surgeons  will 
agree  that  the  more  open,  airy,  and  pure 
tne  site  of  an  hospital,  the  better  for  its 
inmates ;  but  here,  as  in  many  other 
social  conditions,  we  have  in  fact  to  deal 
with  the  necessities  of  civilized  commu- 
nities, and  we  must  have  certain  hospitals 
of  immediate  necessity  placed  within 
crowded  cities. 

\d)  But  while  this  fact  is  admitted,  as 
the  result  of  necessity,  we  ought  every- 
where to  establish  convalescent  hospitals, 
supplementary  to,  and  co-operative  with, 
the  central  institutions. 

(e)  But  we  must  remember  also  that  in 
the  perfection  of  structure,  as  regards 
facilities  for  ventilation  and  drainage,  and 
in  care  as  to  the  cubic  space  allotted  to 
each  patient,  will  everywhere  be  found  the 
best  securities  against  errors  and  deficien- 
cies in  respect  of  localities,  whether  in 
town  or  country. 

(/)  Strange  to  say,  we  have  in  the 
hospital  Lariboisiere  an  example  of  a 
structure  of  unequaled  excellence,  with  a 
good  town  site,  all  rendered  unsuitable, 
and  consequently  unhealthy,  by  a  perver- 
sion of  arrangement.  Lariboisiere  was 
constructed  for  natural  ventilation,  but 
this  was  not  deemed  sufficient ;  so,  pure 
air  has  been  denied  to  the  patients,  and  a 
heated  and  impure  air  has  been  forced 
into  the  wards  to  stifle  and  sicken  them, 
and  to  augment  their  mortality. 

(g)  It  is  conduct  such  as  this,  in  discharge 
of  a  public  trust,  which  gives  color  to 
and  occasion  for  the  suggestion  of  Pou- 
teau,  above  quoted :  "  Are  hospitals, 
then,  more  pernicious  than  useful  to  so- 
ciety ?" 

(/(,)  One  circumstance  has  been  much 
overlooked  in  discussions  as  to  the  con- 
struction of  hospitals,  and  of  their  use- 
fulness— namely,  that  the  disadvantages 
of  massing  sick  in  very  large  apartments, 
however  unsuitable  on  various  accounts, 
and  in  many  cases,  bear  no  comparison 
with  those  which  are  always  encountered 
in  the  miserable  habitations  of  the  poor, 
both  in  town  and  country  ;— the  fact  being 
that  many  of  the  defects  in.  the  worst  hos- 
pitals  may  be  in  great  part  remedied  by 
means  of  ventilation,  and  by  providing 
day-wards,  and  by  the  establishment  of 
convalescent  hospitals. 

Lastly.  The  convenience  of  the  patient 
must  be  a  point  of  first  consideration,  so 
as  that  the  hospital  may  be  completely 
accessible  to  the  ailing,  the  diseased,  and 
maimed  amongst  the  poor ;  so  as  to  se- 
cure also  to  them  the  services  of  physi- 
cians and  surgeons  in  large  private  prac- 
tice, thus  assuring  at  the  same  time  the 
best  medical  science  from  the  heads  of  I 


the  profession,  together  with  the  best 
means  for  the  establishment  of  great  med- 
ical schools. 

Postscript. — The  idea  of  a  perfect  hos- 
pital would  imply,  generally,  an  elevated 
site  and  pure  dry  soil,  the  building  being 
constructed  on  an  open  space,  and  con- 
sisting of  one  story  placed  on  arches,  so 
as  to  secure  the  free  play  of  air  between 
the  ground-surface  and  the  floor  of  the 
wards  ;  but  on  low  grounds,  and  in 
marshy  countries,  a  second  floor  has  its 
advantages,  as  affording  a  more  healthy 
sleeping  accommodation.  In  no  country 
should  an  hospital  exceed  two  stories. 

It  were  a  serious  error,  therefore,  to 
suppose  that  an  hospital  could  by  itself 
he  so  constructed  as  to  prove  everywhere 
sufficient ;  structural  perfection  heing  in 
reality  but  one  of  the  requirements  of  the 
case.  There  must  be,  in  aid  of  struc- 
ture, works  of  general  and  sub-soil  drain- 
age, a  pure- water  supply,  and  an  im- 
proved agriculture.  These  considerations 
become  of  greatly  increased  force  in  trop- 
ical climates. 


Ventilation,  Light,  and  Cubic 
Space. 

1.  The  first  and  most  important  con- 
sideration in  constructing  and  arranging 
hospitals  is  to  secure  a  free  supply  of  pure 
air  outside  and  inside  the  building. 

2.  The  air  must  be  moving  air  in  mass. 
Plan  the  building,  therefore,  so  as  that 
the  sun-light  may  strike  as  large  a  sur- 
face of  it  as  possible,  and  so  that  the  air 
may  move  freely  over  the  whole  external 
surface. 

3.  In  Scripture  the  atmosphere  is 
termed  "the  breath  of  life/'  as  indicat- 
ing the  vital  properties  of  pure  air.  So 
life-giving  is  pure  air,  indeed,  that  we 
must  have  it  in  excess  of  our  actual 
wants,  if  we  would  insure  that  what  we 
are  inhaling  may  not  be  corrupted  by  the 
consumed  air  which  we  have  exhaled  ; 
for  be  it  remembered,  that  no  kind  of  im- 
purity of  air  is  more  injurious  to  health 
than  the  impurity  of  air  expelled  from 
the  lungs.  Ample  cubic  air-space  is  both 
important  and  necessary ;  hut  it  alone 
will  nowhere  prove  sufficient  for  health, 
without  provision  for  the  constant  re- 
moval of  the  exhalations  from  the  lungs 
and  skin  of  the  sick. 

4.  For  thousands  of  years  the  natives  of 
India  have  regarded  purity  of  skin  as  ob- 
tainable only  through  the.  rinse  of  the  river 
stream,  or  through  the  imitation  of  it  in 
the  bath-room  by  a  constant  stream  of 
clear  water  poured  from  a  vessel— the 
same  water  not  applying  to  the  skin 
twice.  If  we  would  enjoy  a  perfect  re- 
spiration, with  consequent  purity  of  the 
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blood,  we  must  secure  the  same  kind  of 
rinsing  or  cleansing,  by  a  constantly  suc- 
ceeding supply  of  pure  air  for  the  supply 


of  the  lungs.      In  the  eagerness  of  some 

persons   to  plunge  into  and  appropriate 

11   degrees  of  cubic  space,   they  forget 


all 
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Hospital  of  Lariboisiere,  Paris,  612  beds. 


A  Offices. 

B  Kitchen  on  the  ground  floor.  On  the  1st  floor, 
lodgings  of  the  officers  ;  on  the  2d  floor,  dormi- 
tories for  male  attendants. 

C  On  the  ground  floor,  pharmacy ;  on  the  1st  floor, 
lodgings  of  the  officers;  on  the  2d  floor,  rooms 
of  the  resident  pupils. 

D  EFGHIJK  Dining-rooms,  etc.,  one  story  high, 
now  disused  as  such. 

L  M  N  0  P  Q  Buildings  for  the  sick,  three  stories 
high. 

that  the  degree  of  purity  of  an  apart- 
ment must  depend  not  upon  its  size  or 
space,  in  fact,  but  solely  and  exclusively — 
1st,  on  the  rate  at  which  emanations  are 
produced  ;  and  2dly,  on  the  rate  at  which 
fresh  air  is  admitted.  Space  is  in  truth 
of  importance  in  so  far  as  it  admits  of  the 
VOL.  in.— 62 


K  Ground  floor,  wash-house  ;  on  the  1st  floor,  linen 
store ;  2d  floor,  dormitories  for  female  attend- 
ants. 

5  Sisters'  rooms.     T  U  Baths.    V  Chapel. 
X  Y  Amphitheatre. 

Z  Manege  and  stores. 

W  Stable  and  dead-house. 

a  a  a  a  Corridor  one  story  high,  with  open  terrace 
above,  running  round  the  buildings,  aud  con- 
necting them. 

6  6  6  Gardens. 

introduction  of  air  without  the  production 
of  draughts,  but  even  this  advantage  has 
its  alloy  in  the  difficulty  of  warming  very 
spacious  rooms.  There  must  be  supplied 
to  every  ward  a  means  sufficient  to  warm 
the  air  to  the  proper  degree. 

5.  The  motion  of  the  air  in  any  room 
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should  never  exceed  the  velocity  of  two 
feet  and  a  half  per  minute,  and  it  should 
not  at  any  time  be  much  below  this  rate. 

6.  There  must  be  no  stagnation.  A 
court,  with  high  walls  round  it,  does 
one  thing  with  certainty — it  stagnates  the 
air,  and  renders  it  unlit  for  respiration. 

7.  All  closed  courts,  narrow  ads-de-sac, 
high  adjacent  walls,  closed  angles,  over- 
shadowing trees,  and  other  obstructions 
to  outer  ventilation  should  be  sedulously 
avoided,  at  whatever  cost. 

8.  There  are  certain  arrangements  of 
buildings  at  present  occupied  for  hospi- 
tal purposes  which  ought  to  be  carefully 
avoided,  whether  in  town  or  country. 

9.  It  may  be  considered  certain,  that 
wherever  such  arrangements  exist,  injury 
to  the  sick  is  so  constant  that,  were  it 
practicable,  all  the  angles  should  be 
opened  out,  in  order  to  admit  the  free 
circulation  of  air. 

10.  The  most  simple  form  of  structure 
for  insuring  ventilation  and  light  is  to 
build  hospital  wards  in  a  straight  -Kne, 
with  windows  on  both  sides,  i.  e.,  back 
and  front — the  lengthway  of  the  ward  be- 
ing the  lengthway  of  the  building,  and 
the  administration  in  the  centre. 

11.  By  such  an  arrangement  as  the 
above,  however,  no  more  than  four  wards 
could  be  obtained,  if  the  building  were 
two  stories  high.  For  small  hospitals, 
intended  only  to  receive  120  sick,  this 
plan  will  prove  efficient  and  economical. 

12.  The  direction  of  the  axis  of  such 
a  building  should  be  from  north  to  south, 
a  little  inclined  to  the  east,  so  as  to  secure 
the  sunshine  on  both  sides  every  day  of 
the  year,  and  to  protect  the  wards  from 
the  N.  E.  winds. 

13.  One  staircase  will  suffice  for  an  hos- 
pital such  as  this  ;  and  if  it  were  carried 
from  the  bottom  to  the  top  of  the  build- 
ing, and  ventilated  above  the  roof,  it 
would  entirely  cut  off  one  set  of  wards 
from  the  other,  and  thus  prevent  the  pos- 
sibility of  any  intermingling  of  foul  air. 

14.  A  much  better  arrangement  is  that 
in  which  the  wings  are  entirely  detached 
from  the  centre,  and  connected  with  it 
only  by  an  open  corridor  on  the  lower 
floor.  This  is  the  plan  adopted  in  the 
great  military  hospital  at  Vincennes,  and 
is  a  very  good  one  for  hospitals  of  a  cer- 
tain size,  for  the  open  angles  permit  air 
to  circulate  freely  round  the  building. 
All  these  plans,  however,  have  the  disad- 
vantage of  not  admitting  extension  be- 
yond a  certain  limit. 

15.  The  only  plan  which  allows  as  much 
extension  as  can  be  necessary  in  any  sin- 
gle hospital,  up  to  (say)  a  thousand  sick — 
beyond  which  hospital  management  be- 
comes very  difficult — is  the  plan  adopted 
in  the  hospital  of  Bourdeaux ;  or,  still 
better,  that  of  the  Lariboisiere  at  Paris, 


of  which  the  plan  will  be  found  on  the 
preceding  page. 

1(3.  In  that  fine,  though  not  perfect, 
hospital,  each  block,  containing  102  sick, 
constitutes  a  separate  hospital.  There 
are  six  of  these  blocks,  which  are  ar- 
ranged parallel  to  each  other  on  two  op- 
posite sides  of  a  square ;  and  there  are 
four  blocks  containing  the  administration 
ami  other  offices. 

17.  All  the  blocks  are  joined  together 
by  a  glazed  corridor  along  the  lower  floor, 
and  by  an  open  terrace  above,  for  conva- 
lescents taking  exercise.  In  such  a  build- 
ing, for  the  sake  of  sunlight,  the  axis  of 
the  wards  should  run  nearly  from  north 
to  south,  and  the  distance  of  the  blocks 
from  each  other  should  be  about  twice  the 
height  of  the  side  walls. 

18.  As  regards  immediate  ventilation, 
the  important  considerations  are — the 
quantity  of  air  required  in  an  hospital, 
and  how  best  to  renew  it. 

19.  To  make  ventilation  equable  and 
agreeable,  the  windows  and  other  aper- 
tures must  be  directly  opposite  to  each 
other,  of  the  same  dimensions,  so  as  to 
admit  and  emit  an  equal  volume  of  air, 
through  an  equally  free  communication 
with  the  external  atmosphere.  Inatten- 
tion to  this  simple  rule  has  often  defeated 
arrangements  otherwise  excellent. 

20.  Oil-lamps  are  to  be  preferred  for 
lighting  of  wards,  as  gas  produces  glare, 
and  is  apt,  through  defects  in  the  pipes 
and  burners,  to  leak  into  the  ward. 

21.  The  great  and  constant  movements 
going  on  in  the  atmosphere  prove  that 
the  amount  of  change  which  nature  has 
provided  for  healthy  existence  is  un- 
limited. The  test  of  ventilation  in  a  sick 
ward  is  the  comparative  freshness  or  im- 
purity of  the  air.  The  interesting  experi- 
ment of  Lariboisiere  appears  to  prove 
that  about  4,000  cubic  feet  per  hour  are 
required  to  insure  this. 

22.  There  are  two  ways  of  maintaining 
the  freshness  of  a  ward  :  First,  by  so  con- 
structing a  building  that  Nature  will  re- 
new the  air,  if  left  to  herself,  which  is  by 
far  the  best  plan ;  secondly,  by  artificial 
ventilation — never  to  be  used  except  as  a  ' 
jj?'s  aller. 

23.  If  an  hospital  be  badly  planned,  or 
the  fuel  clear,  artificial  ventilation  comes 
into  beneficial  operation,  for  it  admits  of 
economical  warming;  but  it  never  freshen^ 
a  ward  like  pure  natural  air  from  without. 

24.  It  is  quite  certain  that  a  condition 
of  ward-air  is  secured  by  open  windows, 
and  by  open  fire-places  for  warming,  which 
is  never  obtained  by  the  best  ventilating 
machinery,  especially  if  warm  air  be 
thrown  in  by  it.  Every  observant  medi- 
cal officer  and  nurse  knows  this :  the  air 
from  without  is  better  oxygenated,  and 
perhaps  contains  more  ozone. 
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25.  Architects  must  therefore  well  con- 
sider how  in  every  corner  of  wards,  pas- 
sages, and  staircases,  air  is  to  be  kept 
constantly  flowing — not  air  passing  in  a 
stray  or  in  a  strong  current,  but  air  gently 
moving. 

26.  Wards  must  be  made  of  a  certain 
height  and  breadth,  having  a  window  for 
every  two  beds,  the  windows  being  ex- 
actly opposite  to  each  other.  As  regards 
complete  ventilation,  the  effect  of  angles 
in  retarding  an  even  now  of  air  has  not 
been  sufficiently  considered.  Direct  ex- 
periment, made  in  the  wards  of  the  Lari- 
boisiere,  has  proved  that  the  amount  of 
air  circulating  along  the  centre  of  a  ward 
is  two  or  three  times  as  great  as  near  an- 
gles. 

27.  Such  a  result  might  have  been  in- 
ferred. But  the  important  practical  point 
seems  never  to  have  been  comprehended, 
that  the  difficulty  of  ventilating  a  given 
cubic  space,  occupied  by  sick,  bears  a  di- 
rect ratio  to  the  length  of  the  corridor, 
and  to  the  number  of  wards  into  which 
that  space  is  divided. 

28.  Unnecessary  rooms,  angles,  or  cup- 
boards, should  be  omitted;  there  should 
be  no  dark  corners  in  any  part  of  an  hos- 
pital ward ;  every  recess  or  angle  not 
easily  overlooked,  being  as  injurious  to 
hospital  discipline  as  it  is  to  hospital  ven- 
tilation. Transverse  or  horizontal  venti- 
lation may  be  rendered  perfect  by  the 
means  already  indicated ;  but  in  seasons 
of  protracted  calms,  in  the  heat  of  sum- 
mer and  autumn,  and  in  tropical  climates, 
means  should  be  prepared  for  securing 
vertical  ventilation,  by  means  of  turrets 
in  the  roofs  of  hospitals  and  barracks. 

29.  Each  pavilion  should  have  a  stair- 
case, wide,  roomy,  well  lighted  and  venti- 
lated from  above;  the  gradients  of  the 
steps  not  rising  above  five  inches  to  twelve 
inches  tread,  in  order  that  patients  may 
ascend  and  descend  with  facility. 

20.  There  should  be  as  little  passage- 
space  as  possible,  and  none  'of  it  should 
be  dark. 

31.  Architects  have  not  sufficiently  ap- 
preciated the  great  difference  between  the 
air- wants  of  wards  constantly  occupied 
by  sick  and  wounded,  and  those  of  apart- 
ments used  as  dormitories  during  so  many 
hours  only,  by  persons  in  health,  and  that 
a  provision  which  may  be  sufficient  for 
the  one  falls  far  short  of  the  necessities  of 
the  other. 

32.  Mr.  Roberton,  of  Manchester,  in 
his  excellent  reports  on  the  "Construc- 
tion and  Ventilation  of  Hospitals,"  as- 
sures us  that  the  insalubrity  of  our  hos- 
pitals arises  mainly  from  two  causes ; 
first,  the  difficulty,  owing  to  faulty  con- 
struction, of  securing  a  free  circulation 
through  the  wards,  and  continued  re- 
newal therein  of  the  external  atmosphere ; 


and  secondly,  the  intimate  connection 
existing  between  the  different  wards  in 
each  story,  by  means  of  doors  and  pas- 
sages, and  between  the  different  stories  by 
inside  stairs  —  an  arrangement  which 
favors  the  rapid  diffusion  over  the  house 
of  the  foul  air  continually  being  gene- 
rated in  every  one  of  the  wards,  and  the 
creation  consequently  of  an  hospital 
miasm. 

33.  But  all  the  evils  of  defective  venti- 
lation were  well  known  to  our  older  hos- 
pital staff,  civil  and  military,  and  are 
admirably  described  by  Pringle,  Cullen, 
Lind,  Rush,  Robert  Jackson,  Smith,  etc. 

34.  In  remarks  concerning  circum- 
stances of  distress  not  within  the  provi- 
sions of  hospitals,  with  the  regulations  of 
the  Samaritan  Society,  instituted  in  Lon- 
don in  1791,  we  find  the  following  obser- 
vations : — 

35.  "  The  air  may  have  its  purity,  and 
consequently  its  uses,  affected  in  several 
ways  ;  by  what  diminishes  its  immediate 
fitness  for  respiration ;  by  what  lessens 
its  capacity  to  receive  in  due  quantity 
that  which  is  excreted  from  the  lungs  and 
skin  ;  by  what  destroys,  or  abridges,  that 
which  should  be  received  by  the  absorbents 
of  the  lungs  and  skin  ;  and  by  what,  in 
its  own  nature,  would  prove  noxious,  if 
absorbed.  In  these  ways  also  various 
combinations  of  mischief  may  arise." 

36.  "To  the  last  distinction  animal 
effluvia  must  be  referred.  But  infinite 
are  the  depravations  of  the  air,  under 
the  heads  stated,  graduating  from  the 
slightest  degree  of  each,  up  to  the  power 
of  producing  death  instantaneously." 

37.  "  Attention  being  paid  to  the  cardi- 
nal object,  air,  hospitals  possess  advan- 
tages, adapted  to  the  condition  of  sick 
and  hurt  persons,  superior  to  what  can  be 
equalled  by  many  situations  in  life.  In- 
formed persons  should,  therefore,  discour- 
age the  prejudices  that  are  sometimes 
entertained  by  the  lower  orders  against 
these  establishments  ;  in  support  of  which 
they  will  not  unfrequently  resort  to  in- 
vention." 

38.  Dr.  Percival,  of  Manchester,  writ- 
ing to  Mr.  Aikin,  in  1771,  says:  "Air, 
Diet,  and  Medicine,  are  the  three  great 
agents  to  be  employed  in  preventing  and 
correcting  putrefaction  and  contagion  in 
hospitals."  There  he  rates  medicine  as 
the  third  power. 

39.  Pringle  declares  that  "air  corrupt- 
ed by  putrefaction  is,  of  all  other  causes 
of  sickness,  the  most  fatal,  and  least  un- 
derstood ;  for  these  destructive  steams 
work  like  a  ferment,  and  ripen  all  dis- 
tempers into  a  putrid  and  malignant  na- 
ture. But  the  air  in  hospitals  and  crowd- 
ed barracks,  close  transport-ships,  and  in 
a  word,  from  every  place  where  air  is  so 
pent  up,  not  only  loses  a  part  of  its  vital 
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principle  by  frequent  respiration,  but  also 
is  corrupted  by  the  perishable  matter  of 
the  body,  which,  as  it  is  the  most  volatile 
part  of  the  humors,  is  also  the  most  pu- 
trescent ;  hence  it  is  that,  in  proportion 
to  the  nastiness  of  such  places,  to  the 
number  of  dysenteries,  and  of  foul  sores, 
but  above  all,  of  mortifications,  a  malig- 
nant fever  is  both  frequent  and  fatal." 

40.  The  instructions  of  Donald  Monro, 
the  army  surgeon,  for  the  ventilation, 
cleanliness,  and  order  of  the  military  hos- 
pitals of  his  day  (1760-1780), :  would  do 
honor  to  any  medical  officer  of  our  time  ; 
and  Brocklesby  (1756-1763),  speaking  of 
his  experience  in  preserving  the  health  of 
seamen  and  soldiers,  distiuguishes  "above 
all  things  fresh  air." 

41.  As  regards  the  general  principles, 
and  the  need  for  ventilation,  there  is 
nothing  whatever  kuown  to  us,  in  the 
middle  of  the  nineteenth  century,  which 
was  not  well  understood  by  Pringle, 
Monro,  and  Brocklesby,  in  the  middle  of 
the  eighteenth  century.  The  real  differ- 
ence in  our  favor  is  in  the  aid  we  derive, 
practically,  from  the  influence  of  public 
opinion,  and  from  the  power  of  the  press 
which  represents  it. 

42.  Dr.  Bollo,  of  the  Artillery,  states. 
(1801)  the  following  points  as  necessary 
in  an  hospital : — 

(1)  A  free  ventilation  and  regular  tem- 
perature. 

(2)  Beady  means  of  cleanliness. 

(3)  Amusements  for  patients,  by  giv- 
ing them  airy  and  gay  prospects,  with 
pleasure-grounds. 

(4)  A  ready  means  for  separation  of 
the  sick,  and  for  preventing  the  spreading 
of  progress  of  infectious  diseases. 

He  adds  that  "  cleanliness  of  the  pa- 
tient, and  of  everything  about  him,  is  in- 
dispensable. This  and  ventilation  are 
the  two  first  and  most  essential  objects  in 
hospital  management." 

43.  To  illustrate  his  subject,  Dr.  Bollo 
says  that,  in  1789,  several  men  of  the  ar- 
tillery at  Woolwich  were  seized  with  a 
severe  form  of  continued  and  relapsing 
fever.  These  men  were  found  to  have  oc- 
cupied beds  "  different  from  the  rest  of 
the  barracks,  having  hammock-bedding. 
The  hammocks  were  rolled  up  tightly 
every  morning  the  moment  the  men  rose, 
and  they  were  unloosed  when  they  went 
into  them  at  night ;  and  this  time  we  had 
so  much  and  so  constant  rain,  that  this 
bedding  had  not  been  aired,  or  opened 
for  a  single  day,  for  at  least  two  months. 
The  hammocks  were  with  their  bedding 
examined,  and  the  moment  they  were 
opened  a  very  peculiar  nauseating  smell 
was  perceptible.  Steps  were  immediately 
taken,  and  no  further  mischief  took  place. 
Here  an  infectious  fever  evidently  arose 
from  the  confinement  of  the  effluvia  of  a 


man's   own  person,  in  a  time  of  about 
two  months." 

44.  Having  explained  thus  far  the  prin- 
ciples and  practice  of  ventilation  as  ap- 
plicable to  hospitals,  I  would  add  a  few 
observations  on  light— a  subject  of  the 
greatest  importance,  but  one  surpris- 
ingly neglected  by  all  classes  of  our  teach- 
ers, whether  lay  or  professional. 

45.  Of  all  the  elements  which  play  a 
high  part  in  the  material  universe,  the 
light  which  emanates  from  the  sun  is  cer- 
tainly the  most  remarkable,  whether  we 
view  it  in  its  sanitary  or  scientific  rela- 
tions. It  is,  to  speak  metaphorically,  the 
very  life-blood  of  nature,  without  which 
everything  material  would  fade  and  per- 
ish. 

46.  "It  is  well  known,"  says  Dr. 
Priestley,  "  that  'without  light  no  plant  can 
thrive ;  and  if  it  do  grow  at  all  in  the 
dark,  it  is  always  white,  and  in  all  other 
respects  in  a  sick  and  weakly  state." 

47.  But  the  direct  influence  of  light 
over  the  phenomena  of  life  will  not  be 
found  limited  to  the  vegetable  kingdom, 
or  to  the  lower  races  of  the  animal  world. 
Organization  and  life  exist  only  at  the 
surface  of  our  planet,  and  under  the  in- 
fluence of  light.  Vegetables  and  ani- 
mals near  the  surface  of  the  sea  are  bril- 
liantly colored  ;  but  they  gradually  lose 
the  brightness  of  their  hue  as  they  de- 
scend, until  the  animals  of  the  lowest 
zone  are  found  to  be  nearly  colorless. 
Those  depths  of  the  ocean  at  which  an 
everlasting  darkness  prevails  are  the  re- 
gions of  silence  and  eternal  death. 

48.  Man  in  his  most  perfect  typv  is 
doubtless  to  be  found  in  the  regions  of  the 
globe  where  the  solar  influences  of  light, 
heat,  and  chemical  rays  are  so  nicely 
balanced.  Under  the  scorching  heat  of 
the  tropics  man  cannot  call  into  exercise 
his  highest  powers.  The  calorific  rays 
are  all-powerful  there,  and  lassitude  of 
body  and  immaturity  of  mind  are  its  ne- 
cessary results  ;  while  in  the  darkness  of 
the  Polar  regions  the  distinctive  charac- 
ters of  our  species  almost  disappear,  in 
the  absence  of  those  solar  influences 
which  are  so  powerful  in  the  organic 
world. 

49.  Dr.  Edwards  maintains,  however, 
that  in  climates  in  which  nudity  is  not  in- 
compatible with  health  the  exposure  of 
the  whole  surface  of  the  body  to  light 
will  be  very  favorable  to  the  regular  con- 
formation of  the  body  ;  and  Baron  Hum- 
boldt affirms  of  the  Chagmas  that  "  both 
men  and  women  are  very  muscular  ;  their 
forms  are  fleshy  and  rounded.  It  is  need- 
less to  add  that  I  have  not  seen  a  single 
individual  with  a  natural  deformity.  I  can 
say  the  same  of  thousands  of  Caribs, 
Muyscas,  and  Mexican  and  Peruvian  In- 
dians, whom  we  have  observed  during 
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five  years.  Deformities  and  deviations 
are  exceedingly  rare  in  certain  races  of 
men,  especially  those  who  have  the  skin 
strongly  colored."  The  development  of 
the  perfect  form  of  certain  of  the  lower 
animals,  it  is  well  known,  depends  on 
light. 

50.  The  influence  of  the  sun's  rays  in 
deepening  the  color,  or  in  giving  a  hrown 
tint  to  the  skin,  seems  to  be  more  due  to 
the  light  than  to  the  heat  of  the  sun- 
beams ;  for  the  parts  of  the  skin  covered 
by  the  clothes,  though  kept  thus  hotter 
than  the  parts  exposed,  do  not  undergo 
this  change. 

51.  The  pale  visage  and  enfeebled  vi- 
tality of  those  who  live  much  in  obscure 
apartments,  in  prisons,  and  in  mines,  are 
well  known ;  and  though  probably  the 
most  violent  symptoms  that  characterize 
the  anaemia  of  miners,  in  which  the  skin 
assumes  a  yellowish  waxy  hue  and  the 
lips  become  bloodless,  may  be  chiefly  due 
to  breathing  a  vitiated  atmosphere,  yet 
some  influence  is  certainly  attributable  to 
want  of  light.  The  anaemia  of  persons 
long  confined  in  dungeons  has  often  been 
remarked,  and  was  lately  described  as 
strikingly  exemplified  in  the  person  of 
Caspar  Hauser,  the  young  man  whose 
mysterious  birth,  confinement,  and  assas- 
sination have  hitherto  baffled  conjecture. 

52.  But,  recurring  to  the  influence  of 
the  sun's  rays  on  growth,  "  we  see,"  says 
Dr.  Edwards,  "that  the  action  of  light 
tends  to  develop  the  different  parts  of  the 
body  in  that  just  proportion  which  charac- 
terizes the  type  of  the  species.  This  t}fpe 
is  well  characterized  only  in  the  adult. 
The  deviations  from  it  are  the  more  strong- 
ly marked,  the  nearer  the  animal  is  to  the 
period  of  birth." 

53.  If  light  thus  develops,  in  certain 
races,  the  perfect  type  of  the. adult  who 
has  grown  up  under  its  influence,  we  can 
hardly  avoid  the  conclusion  drawn  by  Dr. 
Edwards,  "  that  the  want  of  sufficient 
light  must  constitute  one  of  the  external 
causes  which  produce  those  deviations  in 
form  in  children  affected  with  scrofula  ;" 
and  the  more  so,  that  this  disease  has 
been  observed  to  be  most  prevalent  in 
poor  children  living  in  confined  and  dark 
streets.  Following  out  the  same  princi- 
ple, this  distinguished  physiologist  infers 
that,  in  cases  where  those  deformities  do 
not  appear  incurable,  exposure  to  the  sun 
in  the  open  air  is  one  of  the  means  tend- 
ing to  restore  a  good  conformation. 

54.  If  the  light  of  day,  then,  freely 
admitted  into  our  apartments,  is  essential 
to  the  development  of  the  human  frame, 
physical  and  mental ;  and  if  the  same 
blessed  element  lends  its  aid  to  art  and 
nature  in  the  cure  of  disease,  it  becomes 
a  personal  and  a  national  duty  to  con- 
struct our  dwelling-houses,  our  schools, 


our  workhouses,  our  churches,  our  vil- 
lages and  our  cities  upon  such  principles, 
and  in  such  styles  of  architecture  as  will 
allow  the  life-giving  element  to  have 
the  fullest  and  freest  ingress,  and  to 
chase  from  every  crypt  and  cell  and  cor- 
ner the  elements  of  uncleanness  and  cor- 
ruption which  have  a  vested  interest  in 
darkness. 

55.  If  it  is  important  to  obtain  a  pro- 
per illumination  of  our  apartments  when 
the  sun  is  above  the  horizon,  it  is  doubly 
important  when  he  has  left  us  altogether 
to  a  short-lived  twilight,  or  consigned  us 
to  the  tender  mercies  of  the  moon.  In  the 
one  case  it  is  chiefly  in  ill-constructed 
dwelling-houses  and  large  towns  and 
cities,  where  a  dense  population,  crowded 
into  a  limited  area,  occupy  streets  and 
lanes  in  almost  absolute  darkness,  that 
science  is  called  upon  for  her  aid  ;  but  in 
the  other  we  demand  from  her  the  best 
system  of  artificial  illumination,  under 
which  we  must  spend  one-third  of  our 
lives,  whether  they  are  passed  in  the  cot- 
tage or  in  the  palace,  in  the  open  village 
or  in  the  crowded  city. 

56.  As  regards  the  lighting  of  hospi- 
tals, window-blinds  can  always  moderate 
the  light  of  a  well-lighted  ward  ;  but  the 
gloom  of  a  dark  ward  is  irremediable. 
We  can  generate  warmth,  but  we  cannot 
generate  daylight  or  the  purifying  and 
curative  effects  of  the  sun's  rays. 

57.  Dark  barracks  and  barrack-rooms, 
with  northern  aspects,  it  is  well  known, 
will  furnish  a  larger  amount  of  sickness 
than  light  and  sunny  rooms. 

58.  The  danger  of  thorough  ventilation 
is  much  exaggerated,  for,  excepting  in  a 
few  well-known  instances,  the  risks  are 
hardly  worth  estimating,  as  compared  to 
the  benefits  of  the  life-spring  to  the  sick — 
fresh  air.  Patients  in  bed  are  not  gener- 
ally inclined  to  catch  cold. 

59.  Catching  cold  while  in  bed  follows 
the  same  rule  as  while  we  are  up.  If  the 
atmosphere  be  foul,  with  the  lungs  and 
skin  oppressed,  and  unable  to  relieve  the 
skin  by  depuration,  then  a  draught  may 
bring  a  chill ;  but  this  is  the  fault  of  the 
foul  air,  not  of  the  fresh. 

60.  As  regards  temperature,  trifling 
variations  are  in  general  rather  beneficial 
than  otherwise,  and  a  cooler  atmosphere 
at  night  acts  rather  as  a  tonic. 

61.  It  is  much  to  be  regretted  that  of 
the  influence  of  light  upon  the  human 
frame  and  upon  the  mind  in  health  and 
disease,  so  little  should  be  known  to  us  ; 
but  let  us  hope  that  physicians  and  phy- 
siologists may  be  induced,  by  the  impor- 
tance of  the  subject,  to  avail  themselves 
of  their  numerous  opportunities  in  hos- 
pitals, prisons,  and  asylums  to  study  this 
great  subject. 

62.  Our  hospital  architects  in  England 
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do  their  best  to  shut  out  our  rare  and 
imperfect  sunlight,  and  to  keep  pure  air 
out  of  the  wards  as  much  as  possible  ; 
while  they  provide  for  the  sick  being  so 
arranged  that  the  effluvium  must  pass 
over  a  succession  of  beds  before  it  can 
escape. 

Postcript. — Having  presented  to  the 
reader  an  exposition  of  natural  ventila- 
tion as  arranged  in  the  modern  French 
hospitals,  I  will  briefly  state  the  plan 
and  object  of  the  late  Mr.  Mackinnel's 
invention ;  for  it  also  purports  to  venti- 
late all  kinds  of  buildings  and  all  kinds 
of  apartments  through  an  entirely  natural 
process,  and  by  means,  indeed,  of  a  law 
of  nature. 

(a)  This  latter  plan  is  recommended 
to  us  on  the  score  of  its  simplicity  and 
ready  applicability  to  all  kinds  of  areas, 
whether  opening  to  the  atmosphere  ver- 
tically by  the  roof,  or  only  horizontally  by 
the  external  walls,  and  by  the  manner  in 
which  it  equalizes  the  waste  and  repair, 
without  ever  allowing  the  air  to  bectrfne 
deteriorated,  or  to  be  thrown  into  commo- 
tion by  contending  currents. 

(&)  The  apparatus  consists  essentially 
of  two  tubes,  the  one  placed  within  the 
other,  with  an  annular  space  between 
them,  and  both  opening  freely  into  the 
external  air.  The  internal  tube,  destined 
to  carry  off  the  vitiated  air,  is  placed  in 
the  chamber  to  be  ventilated,  with  its 
downward  opening  near  the  ceiling,  to- 
wards which  the  air,  from  its  superior 
lightness,  naturally  ascends. 

(c)  The  annular  space  is  intended  to 
supply  the  waste,  and  accordingly  the  ex- 
ternal air,  which  is  denser  and  heavier 
than  the  vitiated  air,  naturally  passes 
through  it  into  the  chamber. 

(d)  Were  it  left  free,  it  would  form  an 
injurious  descending  current ;  but  this 
is  ingeniously  obviated  by  a  projecting 
flange,  which,  checking  the  entering  air 
in  its  downward  course,  causes  it  to 
spread  equally  and  horizontally  over  the 
whole  area,  without  producing  any  of 
those  sudden  fluctuations  of  tempera- 
ture, which,  in  other  modes  of  ventila- 
tion, have  been  felt  at  once  unpleasant 
and  unsafe. 

(e)  Over  the  escape-tube  there  is  placed 
a  hood,  so  contrived  as  to'  prevent  the 
admission  of  rain.      This  tube  would  be 

.  sufficient  to  allow  all  the  foul  air  of  a 
room  to  escape  from  it ;  and  if  doors  and 
windows  were  kept  open,  there  would  be 
a  constant  supply  of  pure  air. 

(/)  Draughts  have  to  be  avoided  in  any 
efficient  scheme  of  ventilation,  otherwise 
it  would  be  an  evil  in  place  of  the  great- 
est good  ;  but  Mr.  Mackinnel  has  a  simple 
and  effective  method  of  supplying  fresh 
and  pure  air,  while  he  takes  on"  that  which 
has  been  consumed  and  corrupted. 


(<7)  Attached  to  the  outer  tube,  or  that 
which  envelops,  so  to  speak,  the  escape- 
tube,  he  has  an  arm  or  arms  which  pass 
at  right  angles,  or  by  any  other  conve- 
nient direction,  to  the  outer  air ;  and 
while  the  inner  tube  is  causing  an  up- 
ward and  outward  current,  these  arms 
lead  the  exterior  and  pure  air  into  the 
concentric  opening  formed  between  the 
two  tubes,  where  there  is  a  constant  down- 
ward current. 

(h)  The  flange  already  spoken  of  spreads 
the  air  in  a  thin  film  across  the  ceiling  of 
the  apartment,  whence  it  falls,  in  conse- 
quence of  its  greater  gravity,  in  imper- 
ceptible columns,  like  rain,  down  through 
the  body  of  air  in  the  chamber. 

(i)  The  whole  aim  of  this  apparatus 
is  to  give  concentrated  play  and  force  to 
the  natural  action  ;  and  in  this  aim  it 
seems  completely  to  succeed,  the  inner 
tube  drawing  oft'  like  a  chimney  all  the 
foul  and  heated  air  within,  and  the  outer 
tube,  with  the  air-ducts  passing  from  it 
at  right  angles  to  the  outer  atmosphere, 
affording  a  passage  to  the  pure  air  which 
flows  to  the  vacuum  thus  created. 

(j)  Such  is  the  simple,  safe,  and  scien- 
tific means  of  the  inventor  for  the  sup- 
ply of  an  effective  ventilation  to  every 
description  of  building.  It  is  perfectly 
natural  in  its  action,  in  which  we  per- 
ceive an  absence  of  everything  like  forc- 
ing. On  the  contrary,  fresh  air  is  here 
introduced  in  a  natural  and  imperceptible 
manner,  and  distributed  over  all  areas,  so 
as  not  to  offend  the  most  delicate  lungs  or 
skin. 

(fc)  "While  it  has  always  been  a  most 
easy  matter  to  produce  strong  currents 
of  air,  it  has  hitherto  been  found  most 
difficult  to  devise  means  by  which  vi- 
tiated air  should  have  an  eas}r  and  cer- 
tain escape,  while  the  pure  air  should 
find  an  equally  ready  means  of  entrance, 
the  egress  and  ingress  being  sufficient, 
yet  so  constant  and  imperceptible  as  not 
to  indicate  any  remarkable  atmospheric 
action. 

(I)  This  practical  efficiency  in  ventila- 
tion appears  to  have  been  brought  about 
by  Mr.  Mackinnel  in  an  easy  and  cheap 
manner,  capable  now  of  being  estimated 
by  the  rigorous  test  of  the  result. 

(m)  All  descriptions  of  buildings,  pri- 
vate and  public,  have  been  supplied  with 
this  apparatus,  and  always  with  the  same 
results,  as  evidenced  by  numerous  and 
unquestioned  testimonies. 

(n)  The  scheme  aims  at  the  attain- 
ment of  its  object  by  aid  of  a  natural 
law  ;  and  with  its  good  properties  it  has 
not  hitherto  been  found  to  blend  any 
evils,  which  is  saying  much  for  the  in- 
ventor. 

(o)  In  Merchant's  Hall,  Glasgow,  when 
so  full   that  nearly  a  thousand   persons 
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were  assembled  in  it,  two  ventilators  were 
found,  in  mid-winter,  "amply  sufficient 
to  keep  the  air  sweet  and  wholesome," 
the  doors  and  windows  being  meanwhile 
kept  closed. 

(.p)  "  Such  was  their  efficacy,  that  no 
perceptible  change  could  be  discovered 
between  the  air  in  the  hall,  when  full  of 
people,  and  when  it  was  emptied." 

(q)  So,  also,  when  applied  to  stables  and 
a  veterinary  hospital,  the  air  was  fresh 
and  free  from  alloll'ensive  and  ammoniacal 
gases  ;  while  the  horses  were  observed  to 
recover  from  their  respective  diseases 
much  more  speedily  and  effectually  than 
before. 

(r)  One  peculiarity  of  Mr.  Mackinnel's 
system  remains  to  be  noticed.  It  will  not 
act,  and  there  is  no  need  for  its  action,  in 
empty  apartments  having  the  temperature 
of  the  air  inside  of  the  same  scale  with 
the  outer  atmosphere.  But  when,  in  an 
occupied  area,  through  the  ascent  of  the 
warmer  and  lighter  air  consumed  in  expi- 
ration, the  inside  temperature  becomes 
raised  above  that  outside  ;  then  the  pro- 
cesses of  escape  and  admission  begin  ;  and 
they  both  proceed  in  exact  and  regular 
proportion— the  one  rushing  out,  and  the 
other  pouring  and  spreading  inward,  after 
the  gradual  and  imperceptible  manner 
already  described,  and  as  regulated  by 
the  demand  for  pure  air  of  the  area  in- 
habited. To  ventilate  the  corners  of 
apartments,  excepting  by  some  such  action 
as  this,  would  appear  next  to  impossible, 
through  natural  means. 

Finally,  the  task  to  be  performed  is 
this  :  to  ventilate  all  kinds  of  apartments, 
and  enable  the  inmates  to  receive  the 
amount  of  air  requisite  for  health,  thus 
counteracting  all  kinds  of  structural  de- 
fects in  private  and  public  buildings.  If 
Mr.  Mackinnel  can  do  this,  and  he  appears 
to  have  done  it,  he  will  indeed  have 
achieved  a  great  victory,  and  conferred  a 
benefit  on  the  public  beyond  estimation. 
If  his  system  can  do  all  this,  it  fulfils  the 
most  important  purposes.  It  corrects  the 
hitherto  irremediable  errors  of  structure 
in  our  barracks  and  hospitals — errors  not 
to  be  corrected  in  any  other  way  except 
by  rebuiding  ;  it  renders  barrack -rooms 
and  wards  of  hospitals  habitable  which 
were  before  not  habitable. 

I  hope  that  the  foregoing  remarks  on 
the  ventilation  of  hospitals  may  not  be 
regarded  by  the  reader  as  too  long  or  too 
minute  in  their  details.  The  subject  is  of 
the  last  importance,  and  the  profession  in 
a  general  way  knows  its  importance.  But 
there  is  a  vast  difference  between  the 
general  perception  of  a  fact  and  the  actual 
realization  of  its  import ;  and  this  is  my 
excuse  for  the  length  of  the  present  sec- 
tion. 

There  are  many  important  objects  in- 


teresting to  society  which  present  them- 
selves in  contemplating  the  construction 
and  the  professional  concerns  of  hospitals  ; 
and,  as  in  commercial  and  other  affairs  of 
life,  they  will  best  be  understood  by  men 
who  have  most  directed  their  attention  to 
the  subject. 

Since  the  above  was  written,  an  im- 
provement upon  all  hospitals  hitherto 
constructed  has  been  made  in  our  own 
country  ;  and  I  canuot  do  better  than 
present  the  brief  statement  of  its  advan- 
tages from  the  authority  so  often  quoted 
in  this  essay. 

"But,"  says  Miss  Nightingale,  "all 
the  advantages  of  the  Lariboisiere  and 
Vincennes  plans  without  any  of  their  dis- 
advantages, and  with  greatly  improved 
sanitary  arrangements,  will  be  realized  in 
the  new  Herbert  Hospital,  now  under 
construction  at  Woolwich.  This,  when 
completed,  will  be  by  far  the  finest  hos- 
pital-architecture in  the  United  Kingdom, 
or  indeed  in  Europe.  It  consists  of  four 
double  and  three  single  pavilions,  with 
the  ends  in  the  air.  All  the  wards  are 
raised  on  basements  ;  those  at  the  lower 
end  of  the  ground  are  so  lofty  as  to  afford 
excellent  accommodation  for  the  museum, 
medical  officer's  room,  board-rooms,  and 
stores.  There  are  only  two  floors  of  wards 
to  each  pavilion  ;  and  the  distance  be- 
tween the  pavilions  is  double  the  height 
of  the  pavilion,  measured  from  the  floor 
of  the  lowest  ward.  Every  ward  has  a 
large  end-window,  commanding  beautiful 
views  ;  and  the  ablution  and  bath  accom- 
modation, together  with  water-closets,  is 
placed  in  the  free  atmosphere  at  the  end 
of  the  wards.  Each  large  ward  contains 
from  twenty-eight  to  thirty-two  beds,  with 
windows  along  the  opposite  sides — one  for 
every  two  beds  ;  and  each  ward  has  a 
nurse's  room  and  scullery. 

"Unfortunately,  the  army  regulation 
number  of  cubic  feet  per  bed  has  limited 
the  height  of  the  wards  to  fourteen  feet. 
There  is  a  convalescent  day-room  in  the 
central  pavilion.  The  kitchen  is  in  a 
basement ;  also  in  the  centre  over  it, 
there  is  a  library  ;  and  over  the  library 
the  chapel.  All  the  administrative  offices 
and  quarters  are  in  a  separate  block  in 
front.  The  axis  of  the  wards  is  a  little 
to  the  east  of  north  ;  and  each  side  will 
receive  the  sun's  rays  during  some  part 
of  the  day.  At  one"  end  of  "the  hospital 
there  are  separate  lunatic  wards,  with  sep- 
arate offices.  At  the  other  end  is  the  ope- 
ration-theatre, with  a  few  small  wards  for 
special  cases. 

"The  total  accommodation  is  for  650 
beds,  in  seven  detached  buildings,  all  con- 
nected together  through  the  centre  by  a 
corridor  one  floor  in  height,  with  a  base- 
ment corridor  beneath,  through  which  the 
whole  service  of  the  hospital,  so  far  as 
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regards  the  conveyance  of  diets,  medi- 
cines, coals,  and  the  removal  of  dust  and 
foul  linen,  will  be  carried  out.  This  is  ef- 
fected by  a  system  of  lifts  and  shoots  ; 
and  the  result  will  be,  that  the  usual 


bustle  observed  in  hospital  passages  will 
be  altogether  avoided. 

"  This  hospital  embodies  the  great  ad- 
ministrative principle  of  an  entire  sepa- 
ration   between    what    is    immediately 


-1 

< 

% 

H 

i 

CL 

tf 

in 

^ 

,° 

9 

■t  »*■ 

>■ 

s 

>l- 

Q 

DC 

« 

Ltl 

Cj 

CD 

DC 

UJ 

X 

I 

1  I  '  I  I  '  ' 


necessary  for  the  sick  and  what  is  not  so, 
and  yet  without  interfering  with  the  effi- 
ciency of  the  administration.  Over  the 
corridor  is  an  open  terrace,  to  which  con- 
valescents in  the  first-floor  wards  will 
have  easy  access  in  fine  weather ;  and  the 
covered  corridor  below  will  be  available 
for  exercise  in  wet  weather. 


"Each  ward  is  26£  feet  wide  and  14 
feet  high  ;  and  each  bed  has  93  to  97  su- 
perficial feet,  and  1200  to  1400  cubic  feet. 
The  wall  will  have  a  polished  light-col- 
ored surface.  It  is  intended  to  warm  the 
wards  by  two  open  fire-places  along  the 
centre  of  the  wards,  the  flues  being  car- 
ried under  the  floor,  and  used  for  warm- 
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ing  the  air  admitted  to  the  wards.  The 
floors  are  of  iron  beams,  tilled  in  with 
concrete,  and  covered  with  oak  boarding. 
The  whole  will  be  fire-proof,  and  the  sick 
in  the  lower  wards  will  not  suffer  from 
noise  in  the  wards  overhead.  Hot  and 
cold  water  will  be  laid  over  the  entire 
building  ;  and  the  water  supply,  which  is 
taken  from  chalk,  and  hard,  will  be  soft- 
ened by  the  lime  process  before  being 
transmitted  to  the  hospital." 


Hygiene  of  Hospitals. 

The  hygiene  of  hospitals  comprises  the 
proper  selection  of  localities,  attention  to 
suitable  construction,  ventilation,  admis- 
sion of  light,  supply  of  pure  water,  with 
means  of  flushing  drains  and  sewers, 
proper  diet  and  clothing,  a  just  distribu- 
tion of  sick,  personal  hygiene,  and  per- 
sonal attendance,  etc.  ;  in  short,  attention 
to  all  those  well-known  measures  of  pre- 
vention of  disease,  and  of  aids  to  cure, 
the  suggestions  of  experience  in  hospital 
management,  with  which  physicians  and 
surgeons  are  now  happily  becoming 
better  acquainted  than  was  formerly  the 
case. 

2.  Medicine  has  during  long  ages  been 
in  an  unnatural  condition  of  reversal  or 
of  transposition ;  and  hence  the  art  of 
healing  has  been  more  present  to  the 
minds  of  the  professors  of  physic,  and  of 
the  public  consequently,  than  the  science 
of  hygiene.  So  highly,  however,  has  hos- 
pital hygiene  been  appreciated  in  France 
for  some  time  past,  that  hospital  con- 
struction has  there  recently  attained 
nearly  to  perfection.  We  are  now  fol- 
lowing the  good  example,  and  may  soon 
hope  to  equal,  if  not  surpass,  our  neigh- 
bors. 

3.  Surgeons,  too,  while  they  have  so 
frequently  disputed  about  modes  of  per- 
forming surgical  operations,  have  but 
seldom  occupied  themselves  with  an  in- 
vestigation of  the  causes  of  surgical  fevers 
and  other  hospital  diseases,  producing 
annually,  before  and  after  surgical  opera- 
tions, so  large  a  mortality  in  our  charita- 
ble institutions.  The  supply  of  pure  air, 
inside  and  outside  the  hospital,  with  a 
large  supply  of  pure  water  for  inside  and 
outside  purposes,  will  go  far  to  prevent 
all  such  diseases. 

4.  The  prevalence  of  surgical,  puerpe- 
ral, typhus,  or  typhoid  fevers  ;  erysipelas, 
pysemia,  sloughing,  or  profuse  suppura- 
tions in  wounds  or  ulcers,  may  every- 
where be  regarded  as  a  sure  proof  of  ill- 
construction,  defective  ventilation,  and  of 
insufficient  personal  hygiene  in  hospitals  ; 
while  the  rapid  healing  of  wounds  and 
sores,  the  absence  of  erysipelas  and  low 
fevers,  may,  on  the  contrary,  be  received 


as  indices  of  excellence  of  plan,  arrange- 
ment, and  discipline.1 

5.  Every  patient  who  is  placed  on  the 
operating-table  incurs  a  certain  amount 
of  risk  of  death  ;  but  when  the  operation 
is  severe,  and  the  hygienic  conditions  un- 
favorable, the  risk  incurred  is  as  great, 
or  even  greater,  than  that  incurred  in 
severe  military  enterprises,  as  battles  and 
sieges.  How  careful  and  continual  should 
therefore  be  our  endeavors  to  secure  the 
sanitary  integrity  of  our  hospitals,  so  as 
thus  to  aid  by  our  best  means  the  efforts 
of  the  physician  and  surgeon. 

6.  Miss  Nightingale,  referring  to  the  or- 
ganization for  sanitary  purposes,  govern- 
ment, and  supply  iu  hospitals,  says : 
"  The  first  is  really  the  most  important. 
The  sick  at  Scutari  might  have  been 
loaded  with  medical  comforts,  attended 
by  the  first  medical  men  of  the  age  ;  and 
under  sanitary  conditions  such  as  there 
existed,  they  had  not  a  chance." 

7.  Eeferring  again  to  the  hygiene  of 
hospitals,  civil  and  military,  the  same 
authorit}r  adds  :  "  The  distinction  be- 
tween personal  and  public  hygiene  must 
not  be  overlooked.  It  is  acknowledged 
in  civil  life.  The  officer  of  health  of 
towns,"  who  was  first  proposed  by  Mr. 
J.  E.Martin,  "does  not  do  the  work  of 
the  physician  or  surgeon  ;  and  on  the 
other  hand,  you  do  not  send  for  your 
physician  or  surgeon  to  drain  your 
streets." 

8.  "Had  an  officer  of  health,"  as  pro- 
posed again  by  Mr.  Martin,  "been  at- 
tached to  the  quarter-master-general's 
department  at  the  base  of  operations, 
who  would  have  put  to  rights  those  build- 
ings before  we  occupied  them,  how  much 
life  would  have  been  spared  !" 

9.  "This  officer  should  have  full  pow- 
ers, through  the  quarter-master-general's 
department,  to  see,  1.  to  the  draining  of 
sites  ;  2.  to  the  sewerage  ;  3.  to  the  cleans- 
ing of  outskirts  ;  4.  to  ventilation  ;  5.  to 
water-supply ;  6.  to  lime-washing  and 
cleanliness  of  the  buildings  ;  7.  to  the  al- 
lotment of  cubic  space  ;  8.  to  the  sanitary 
conduct  of  burials  ;"  and  so  also  in  civil 
life. 

10.  "There  is  here  quite  enough  for 
one  man  to  do.  There  is  no  more  need 
for  this  administration  of  hygiene  of  build- 
ings to  clash  with  that  of'the  personal 
hygiene  of  the  patients,  which  must  al- 
ways be  left  to  the  medical  officers,  than 
in  the  precisely  analogous  case  of  civil 

1  The  bedding  and  bed-clothes  should  be 
carefully  ventilated,  as  often  as  may  be  prac- 
ticable, in  the  open  air  and  sun's  influence  ; 
otherwise,  in  apartments  having  heated  air. 
This  is  a  duty  of  the  utmost  importance  in 
times  of  dangerous  diseases,  endemic  or  epi- 
demic. 
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life,  where  no  man  ever  thinks  of  con- 
founding the  two." 

11.  "Before  and  after  the  works  ex- 
ecuted by  the  Sanitary  Commissioners, 
begun  in  March,  1855,  the  hospitals  at 
Scutari  bore  a  similar  sanitary  difference 
to  that  which  the  gaols  of  the  last  centu- 
ry, which  were  pest-houses,  did  to  Colonel 
Jebb's  prisons  of  1857,  the  most  healthy 
buildings  in  existence." 

12.  "The  sanitary  works  were  begun, 
and,  after  their  completion,  the  mortality 
fell  to  less  than  one-sixth  of  what  it  was 
when  the  barrack  and  general  hospitals 
were  first  occupied  together,  in  October, 
1854,  and  to  one-nineteenth  of  what  it 
was  in  February,  1855.  What  other  in- 
ference can  be  drawn  from  such  statistics 
and  conditions  but  this,  that,  had  nothing 
been  done,  before  four  weeks  were  out, 
or  as  soon  as  the  hot  weather  set  in  to 
give  fresh  strength  to  the  seeds  of  epi- 
demic disease  buried  among  us,  the  hos- 
pital population  of  the  Bosphorus  would 
have  been  swept  from  the  face  of  fne 
earth,  and  there  would  have  been  no 
one  left  in  those  lazar-houses  to  tell  the 
tale  !     Civil  life  is  full  of  similar  lessons." 

18.  "  I  am  bound  to  say  that  the  mili- 
tary hospitals  I  have  seen  in  England — 
Portsmouth,  Chatham,  Brompton  —  are 
almost  as  much  in  want  of  certain  sani- 
tary works  as  Scutari." 


Administration. 

Mr.  Fonblanque  observes,  that  "it  is 
not  the  personnel  but  the  morale,  upon 
which  a  sound  administrative  system 
hinges  ;  a  system  based  on  the  personal 
integrity  of  its  agents."  The  objects  and 
ends"  to  which  everything  in  an  hospital 
should  tend,  are — economy  in  expendi- 
ture, ease  and  expedition  in  labor,  and 
exactness  in  the  results.  These  great 
objects  are  attained  by  regulating  the 
order  of  labor,  by  removing  superfluous 
servants  whose  presence  obstructs  real 
labor,  and  by  dispensing  witli  useless 
labors  which  consume  precious  time,  ob- 
structing and  postponing  the  results  ;  by 
the  establishment  of  a  system,  in  fact,  in 
which  economy  and  humanity  shall  be 
equally  respected.  The  success  of  the 
treatment  of  the  sick  in  hospitals  depends 
less  on  the  remedial  means  than  on  the 
care,  the  vigilance,  the  regularity,  and  the 
order  with  which  service  is  performed. 
Without  that  order,  the  sick  run  the 
greatest  risks,  even  in  the  hands  of  the 
most  able  and  the  most  practised. 

2.  By  a  perfect  administration— by  pro- 
portioning the  number  of  trained  servants 
to  our  wants — by  regulating  their  various 
functions— by  uniting  economy  with  suc- 
cess, in  fact— we  may  in  some  measure 


overcome  imperfections  in  structural  ar- 
rangements. But,  on  the  other  hand, 
when  administration  is  ill-ordered,  and 
the  hospital  building-ill  constructed,  it  is 
death  to  the  inmates.  Borne  down  by 
such  overwhelming  disadvantages — odds 
of  our  own  creation — the  highest  talents 
and  the  best  exertions  of  the  physician 
and  surgeon  are  set  at  nought. 

3.  Having  made  ample  provision  for 
the  admission  of  light,  and  for  securing 
freedom  of  ventilation,  our  hospital  ar- 
rangements should,  as  stated,  comprise 
the  greatest  economy  in  administration, 
consistent  with  the  rapid  healing  or 
wounds,  and  the  perfect  recovery  of  the 
sick. 

4.  There  should  be  facility  of  superin- 
tendence and  nursing — the  wards  being 
of  such  a  size,  and  so  arranged,  that  the 
head-nurse  may  have  all  her  sick  under 
her  eye  at  once  ;  this  is  especially  neces- 
sary for  night  service. 

5.  A  nurse  may  adequately  superintend 
a  ward  of  from  thirty  to  forty  patients. 
But,  if  we  are  to  be  guided  by  the  results 
of  recent  experience  in  hospital  building, 
we  should  say  that  a  ward  of  thirty-two 
sick,  or  thereabouts,  is,  upon  the  whole, 
the  best  for  sanitary  reasons. 

6.  A  convenient  arrangement  of  lifts, 
and  the  laying  of  hot  and  cold  wrater  all 
over  the  building,  economize  attendance — 
certainly  as  much  as  one  attendant  to 
every  thirty  sick. 

7.  Provided  always,  that  the  medical 
staff  be  well  chosen,  it  may  be  said  of  all 
hospitals,  civil  and  military,  whether  we 
regard  the  credit  of  the  institution,  or 
the  welfare  of  its  inmates,  that  the  less 
interference — the  more  the  executives  are 
trusted  by  the  governing  power — the 
better. 

8.  By  the  exhibition  of  a  just  confi- 
dence the  governing  body  will  secure  in 
the  medical  staff  that  chastened  zeal 
which  has  useful  result  for  its  object,  and 
avoid  that  greatest  curse  of  intermed- 
dling— a  cold  performance  of  duty.  Under 
a  wise  course  of  treatment  we  shall  secure 
a  cheerful  system  of  subordination,  and  a 
progressive  responsibility,  without  which 
no  hospital,  whether  civil  or  military,  can 
prosper.  To  unite  men  of  like  dispositions 
and  pursuits,  and  make  them  cooperate 
for  the  public  good,  is  to  turn  their  talents 
to  the  greatest  advantage. 

9.  In  all  establishments  the  improve- 
ment of  the  medical  profession  should  be 
held  systematical!}*-  in  view  ;  and  should 
any  medical  officer  forfeit  the  confidence 
of  the  governing  authority,  he  should  at 
once  be  withdrawn.  There  ought  never 
to  be  any  medium  between  confidence  and 
the  want  of  it. 

10.  Miss  Nightingale — always  our  high- 
est authority—  gives  the  following  heads, 
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in  general  terms,  for  the  government  and 
supply  of  a  military  general  hospital : — 

11.  Government. — One  executive  respon- 
sible head  is  what  is  wanted  in  a  military 
general  hospital,  call  him  governor,  com- 
mandant, surgeon-in-chief,  or  what  you 
will  ;•  and  let  it  be  his  sole  command. 
Let  him  be  military,  medical,  or  civilian 
officer,  as  the  possession  of  administra- 
tive talents  point  out  a  man  for  the  work. 
The  departments  should  not  be  many. 

(a)  A  governor,  solely  responsible  for 
everything  but  medical  treatment. 

(&)  A  principal  medical  officer  and  his 
staff*  relieved  of  all  administration,  and 
strictly  confined  to  his  professional  duties. 

(c)  A  steward,  who  shall  fulfil  the 
duties  of  purveyor,  commissary,  and  bar- 
rack-master, and  supply  everything,  sub- 
ject to  the  governor. 

(d)  A  treasurer,  who  should  be  banker 
and  paymaster. 

(e)  A  captain  of  hospital  attendants, 
who  should  undertake  the  direction  of  the 
cooking,  washing,  care  of  hospital  furni- 
ture, and  government  of  orderlies. 

12.  All  these  officers  must  be  appointed 
at  home  by  the  War  Department.  Ac- 
cording to  this  plan,  the  governor  would 
cumulate  the  functions  of  quartermaster- 
general  and  adjutant-general,  and  there- 
fore the  sanitary  officer  mentioned  before 
would  be  attached  to  him  instead  of  to 
the  quartermaster-general. 

13.  The  governor  would  be  solely  re- 
sponsible for  carrying  out  the  works  ad- 
vised, and  for  engaging  the  labor  requisite 
to  clo  so.  In  civil  life  all  the  functions 
here  particularized  are  vested  in  the 
superintendent  or  house  governor,  subject 
to  the  fiual  control  of  the  board  or  com- 
mittee of  management. 

14.  Supply. — The  steward  should  fur- 
nish the  hospital  according  to  a  fixed 
scale,  previously  agreed  upon. 

15.  The  mode  of  supply  by  requisitions 
is  faulty  both  wgys,  both  in  pretending  to 
supply  that  which  is  not  in  store,  and  in 
not  supplying  that  which  is ;  for  the  re- 
quisition remains,  although  the  supply 
has  never  been  given  ;  and  the  supply  is 
not  often  given,  although  it  is  in  store. 

16.  With  regard  to  food,  let  the  steward 
make  contracts,  subject  to  the  governor's 
approval,  and  with  power  to  buy  in  the 
market  at  the  contractor's  expense,  if  the 
contractor  fails. 

17.  A  scheme  of  diets  should  be  framed, 
according  to  the  most  approved  authori- 
ties, in  order  to  save  the  cumbrous  machi- 
nery of  extra  diet-rolls. 

18.  Equivalents  should  be  laid  down, 
•  so  as  to  afford  the  necessary  choice,  de- 
pending on  the  nature  of  the  climate,  the 
season  of  the  year,  the  state  of  the  mar- 
ket, the  productions  of  the  country,  etc. 


19.  A  registrar  is  an  essentially  neces- 
sary officer  in  a  military  general  hospital. 
The  absence  of  registration  in  the  hos- 
pitals at  Scutari  left  the  accounts  in  gene- 
ral, and  those  of  mortality  in  particular, 
of  no  reliance.  "They  convey  no  trust- 
worthy idea  as  to  the  sickness  and  mor- 
tality of  the  army  in  the  East." 

20.  The  medical  officers  of  our  hospitals 
of  the  United  Kingdom,  whether  physi- 
cians, surgeons,  or  apothecaries,  are  ap- 
pointed by  the  votes  of  the  governors,  or 
by  the  nomination  of  council,  as  in  the 
instance  of  the  King's  College  and  Uni- 
versity Hospitals  of  London.  The  elec- 
tion to  office  by  vote  of  the  governors  is, 
however,  by  far  the  more  general  mode. 

21.  Hours  of  visiting. — The  hours  for 
performing  the  medical  and  surgical  ser- 
vices of  hospitals  would  seem  to  depend 
on  and  be  regulated  by  social  habits  ;  the 
visits  being  paid  in  Erance  in  the  early 
morning,  and  in  England  during  the  after- 
noon. 

22.  Number  of  teds  to  each  Physician 
and  Surgeon. — M.  de  Watteville  limits  the 
number  of  patients  to  be  placed  in  charge 
of  each  medical  officer  to  forty  ;  while  in 
England  the  average  appears  to  vary  con- 
siderably. In  our  large  London  hospitals 
it  is  much  above  this  number.  The  aver- 
age of  four  such  hospitals  gives  sixty-two 
beds  to  each  officer  having  charge  of  in- 
patients ;  which  number,  however,  is 
somewhat  diminished  in  practice  by  the 
habit  of  allowing  beds  to  obstetric  physi- 
cians and  assistant-surgeons.  In  the 
country  the  allowance  is  very  much  less. 
The  average  of  eight  country  hospitals 
gave  only  twenty-five  beds  to  each  officer 
having  charge  of  in-patients.1 

Subdivision.,  distribution,  and  selection  of 
the  sick.  —  The  proper  subdivision  and 
selection  of  the  sick  and  wounded  must 
everywhere  constitute  a  primary  conside- 
ration of  hospital  construction  and  general 
arrangement,  for  there  is  a  certain  ratio 
between  the  number  of  sick  placed  in  a 
building,  and  in  a  ward,  and  the  amount 
of  mortality. 

2.  The  number  of  patients  admitted 
into  an  hospital  does  not  by  any  means 
indicate  the  number  of  lives  preserved, 
the  degree  of  misery  lessened,  the  sum  of 
benefit  to  the  community.  The  propor- 
tion actually  cured  and  relieved,  in  a  given 
brief  period,  is  what  truly  expresses  the 
happy  consequences  to  society. 

3.  The  system  of  hospitals  is  too  often 
founded  in  error ;  the  true  system  being 
founded  on  the  principle  of  relieving  and 
dismissing  in  a  short  time  ;  and  thus  the 

1  The  numbers  are  taken  from  the  Appen- 
dix to  the  Sixth  Report  of  the  Medical  Officer 
of  the  Privy  Council. 
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sum  of  patients  relieved  in  a  given  period 
may  be  even  greater  from  a  less  than  from 
a  larger  number  of  inhabitants. 

4.  The  extent  to  which  subdivision 
should  be  carried  must  be  determined  by 
the  twofold  consideration  of  uniting  the 
greatest  advantages  as  to  health,  with  the 
greatest  facilities  as  to  administration,  re- 
ference being  had  to  economy. 

5.  Too  great  a  subdivision  of  sick  must 
necessarily  incur  an  increase  of  cost  in 
administration  and  nursing.  On  exani- 
ing  the  experience  of  British  and  French 
hospitals,  it  is  found  that  from  a  hundred 
to  a  hundred  and  twenty  sick  may  safely 
and  economically  be  treated  under  one 
roof,  provided  the  ventilation  and  cubic 
space  be  sufficient,  and  the  structure  and 
communications  of  the  building  be  so  ar- 
ranged as  to  facilitate  the  administration 
and  nursing. 

6.  The  wards  should  hold  from  twenty- 
five  to  thirty-two  sick  ;  each  bed  having 
from  1500  to  2000  cubic  feet  of  air-spac,e 
allotted  to  it. 

7.  The  following  table  exhibits  the 
proportions  of  a  ward  for  thirty-two  pa- 
tients ;  the  first  column  gives  the  pro- 
portions of  such  a  ward  in  the  Lariboi- 
siere  Hospital ;  the  second,  the  proportions 
adapted  to  a  larger  cubical  space,  such 
as  is  given  in  our  best  hospitals  in  this 
country  : — 

Proportions  of  Ward.                      feet.    in.  feet.  in. 

Length  of  ward   ....  Ill     6  128     0 

Breadth 30     0  30     0 

Height 17     0  17     6 

Wall-spaces  between  end- 
walls  and  windows    ..50  64 
Breadth  of  windows      ..48  48 
Breadth  of  wall-space 

between  windows      .     .       9     2  11     4 

Height  of  windows  ...     13     0  13     G 

Cubic  space  per  bed      .      1760     0  2100     0 

8.  The  proportions  of  a  ward  for 
twenty  patients  might  be  80  feet  long 
by  25  feet  wide  and  16  feet  high ;  this 
would  give  about  1600  cubic  feet  to  each 
bed. 

9.  One  window  at  least  should  be  al- 
lotted to  every  two  beds,  for  purposes  of 
light  and  air  ;  there  are  hospitals  with  a 
window  to  each  bed. 

10.  Much  has  of  late  been  said  about 
the  benefits  of  small  wards  for  from  six  to 
ten  sick,  about  the  greater  comfort  and 
privacy  of  such  wards,  and  the  greater 
facility  for  ventilation  which  they  afford. 
It  is  simply  an  error  to  assume  that  small 
wards  afford  any  such  advantages.  Pri- 
vacy in  an  hospital  does  not  extend  beyond 
any  two  adjacent  beds. 

11.  Each  bed  should  have  a  space  of 
eight  feet  on  the  average,  with  twelve  feet 
between  foot  and  foot ;  beds  should  be  at 


least  three  feet  apart ;  and  where  there 
are  bad  fever-cases,  one  bed  should  be 
empty,  for  the  purpose  of  isolating  each 
such  patient.  Impure  air,  whether  ema- 
nating from  the  person  or  the  excretions, 
diminishes  as  the  square  of  the  distance. 

12.  In  our  civil  hospitals  in  England, 
the  amount  of  cubic  space  varies  from 
600  to  2000  cubic  feet  per  bed  ;  in  Paris, 
1700  ;  and  in  London,  2000,  and  even 
2500  cubic  feet  are  now  thought  advisa- 
ble. 

13.  In  some  military  hospitals  it  was 
under  300 ;  700  to  800  appear  to  have 
been  considered  a  somewhat  extravagant 
allowance.  The  army  regulation  as  to 
cubic  space  in  hospitals  was,  up  to  a  recent 
period,  overcrowding. 

14.  In  open  sites  and  in  the  coun- 
try a  less  cubic  space  is  demanded  than 
in  towns.  In  detached  pavilions,  or  in 
tents,  especially  if  they  be  of  but  one  story 
high,  less  cubic  space  is  required  than 
where  numbers  are  massed  together. 

15.  The  very  constitutions  of  sick  and 
wounded  persons  render  them  more  sus- 
ceptible of  morbid  impressions  than  the 
healthy  ;  the  sick,  therefore,  ought  always 
to  enjoy  a  larger  breathing-space  than 
the  healthy. 

16.  Cubic  space  above  the  bed  is  not 
sufficient  for  the  sick,  who  should  have 
a  sufficient  surface- area  also  between  the 
adjoining  and  the  opposite  beds.  For 
the  comfort  and  welfare  of  the  sick  each 
bed  should  have  a  surface-area  of  at 
least  8  feet  wide  by  12  feet  long. 

17.  There  will  be  a  high  rate  of  mor- 
tality amongst  healthy  men  in  large  bar- 
racks, and  a  low  rate  in.  separate  huts, 
even  with  a  much  less  cubic  space. 

18.  The  largest  of  the  Scutari  hospitals, 
which  contained  at  one  time  2500  sick 
and  wounded  under  its  roof,  and  where 
at  one  time,  not  half  even  of  regula- 
tion amount  of  cubic  space  was  given, 
lost  two  out  of  five  of  the  patients 
treated  ;  while  in  the  hospital-tents  of 
the  Crimea,  the  sick  being  almost  with- 
out shelter,  without  blankets,  without 
proper  food  or  medicines,  the  mortality 
was  not  above  one-half  what  it  was  at 
Scutari. 

19.  But  this  was  not  the  only  dan- 
ger of  overcrowding ;  eighty  cases  of 
hospital  gangrene  were  recorded  during 
one  month  at  Scutari,  and  very  many 
more  occurred  which  were  not  recorded  ; 
and  out  of  forty-four  secondary  amputa- 
tions of  the  lower  extremities  performed 
consecutively,  thirty-six  died.  Fever  also 
broke  out  in  this  miserable  hospital,  not 
by  tens  but  by  hundreds. 

20.  jSTo  stronger  condemnation  of  any 
hospital  or  ward  can  be  pronounced  than 
the  simple  fact  of  any  zymotic  disease 
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originating  in  it,  or  that  such  diseases  have 
attacked  other  patients  than  those  brought 
in  with  them. 

21.  With  proper  sanitary  precautions, 
diseases  reputed  to  be  the  most  infectious 
may  be  treated  in  wards  among  other  sick 
without  any  danger. 

22.  As  to  the  proper  distribution  of  the 
sick,  four  wards  of  ten  patients  each, 
taking  the  average  of  patients  in  London, 
cannot  be  efficiently  overlooked  by  one 
head-nurse.  Forty  patients  in  one  ward 
can  be  fully  overlooked  by  one  head- 
nurse. 

23.  Let  us  accept  the  principle  that  no 
hospital  shall  exceed  two  floors  in  height. 
By  such  an  arrangement  and  construction 
the  sick  are  spread  over  a  wider  area,  the 
walls  are  not  so  high  as  to  interfere  with 
the  sunlight  and  ventilation  of  the  neigh- 
boring pavilions,  the  accumulation  of  hos- 
pital miasm  in  the  upper  flats  is  avoided, 
access  to  the  wards  is  easier  for  patients 
and  attendants,  and  the  whole  adminis- 
tration is  much  facilitated. 

24.  "  It  will  cost  more  money  to  accom- 
modate a  given  number  of  sick  in  a  hospi- 
tal of  two  than  in  one  of  four  flats  ;  but 
the  question  has  been  discussed  and  de- 
cided on  the  continent,  notwithstanding, 
that  the  hospital  of  two  flats  is  better 
than  one  of  additional  stories  ;  and  many 
hospitals  of  two  stories  have  there  been 
built. 

25.  "But  even  admitting  the  argument 
of  the  expensiveness  of  land  as  being  en- 
tirely valid,  the  conclusion  is  certainly 
not  that  hospitals  three  and  four  flats 
high  should  be  built  in  towns ;  but  that 
hospitals  should  be  built  in  the  country 
where  land  is  less  expensive. 

26.  "  It  is  little  else  than  a  breach  of 
trust  to  build  great  lofty  architectural 
structures  merely  to  flatter  the  bad  taste 
of  committees  or  governors  ;  -or  to  place 
the  hospitals  in  a  close  unhealthy  neigh- 
borhood, to  suit  the  convenience  of  med- 
ical attendants,  when  the  object  of  the 
whole  ought  to  be  the  recovery  of  the 
sick. 

27.  "  The  number  of  sick  which  may  be 
safely  placed  under  one  roof  will,  to  a  cer- 
tain extent,  be  determined  by  the  local 
position  of  the  hospital,  by  the  extent  of 
cubic  space  allotted  to  the  patients,  and 
by  the  state  of  ventilation.  In  the  most 
recent  hospitals  the  numbers  vary  consid- 
erably. 

28.  "Thus,  in  the  Boyal  Marine  Hospi- 
tal, which  is  at  present  being  erected  at 
"Woolwich,  84  sick  are  to  be  accommo- 
dated under  one  roof.  In  the  proposed 
hospital  at  Aldershott  there  will  be  ar- 
rangements for  about  100.  In  each  of 
the  hospital  blocks  at  Beaujon,  in  Paris, 
there  are  arrangements  for  60  sick.  In 
the  magnificent  hospital  Lariboisiere,  at 


Paris,  the  number  is  102  per  block.    In  the 
hospital  St.  Jean,  at  Brussels,  it  is  about  88. 

29.  "  Too  great  a  subdivision  of  sick 
must  necessarily  incur  an  increase  of  cost 
in  administration  and  nursing.  On  ex- 
amining the  experience  of  all  these  hos- 
pitals, we  are  of  opinion  that  from  100  to 
120  sick  may  be  safely  and  economically 
treated  under  one  roof,  provided  the  ven- 
tilation and  cubic  space  be  sufficient,  and 
the  structure  and  communications  of  the 
buildings  be  so  arranged  as  to  facilitate 
the  administration  and  nursing." 

30.  Where  labor  is  misapplied,  it  often 
happens  that  more  time  and  care  are 
given  to  passages,  stairs,  etc.,  than  to  the 
sick.  To  obviate  this,  extreme  simplicity 
of  construction  and  detail  is  essential. 

31.  Small  casualty  wards  are  much  bet- 
ter placed  apart,  with  their  staff  complete 
and  separate,  rather  than  attached — one 
small  ward  to  each  larger  one. 

32.  Much  superfluous  argumentation 
has  been  thrown  away  upon  the  questions 
of  the  arrangement  and  distribution  of 
sick  in  hospitals;  discussions  which  might 
have  been  spared,  had  better  hospitals 
existed  in  times  past.  Even  now,  indeed, 
much  of  what  is  set  forth  in  this  essay 
applies  mainly  to  hospitals  as  they  are  ; 
for  it  may  be  received  as  a  truth  having 
few  exceptions,  that  if  ventilation,  clean- 
liness, and  the  general  hygiene  of  an  in- 
stitution be  duly  attended  to,  we  need 
trouble  ourselves  but  little  as  to  what  de- 
scription of  cases  shall  be  placed  in  ad- 
joining beds  in  our  wards,  provided  always 
that  noisy  or  troublesome  patients  receive 
their  special  and  proper  places. 

33.  Eruptive  diseases,  eruptive  fevers, 
erysipelatous  diseases,  ophthalmia,  have 
been  considered  as  demanding  separate 
and  more  or  less  strict  seclusion,  on  ac- 
count of  the  safety  of  others  ;  so  much  so 
indeed,  that  for  the  treatment  of  some  of 
the  diseases  mentioned  special  hospitals 
have  been  founded. 

34.  Robert  Jackson  gives  preference  to 
the  upper  floors  of  hospitals  which  con- 
sist of  two  stories  for  the  reception  of 
cases  suffering  from  acute  diseases,  as 
being  less  exposed  to  noise  and  bustle. 

35.  The  benefits  of  classing  the  sick 
according  to  similarity  of  disease  he  con- 
siders as  obvious,  as  regards  econoni3r  of 
labor,  facility  for  prescribing,  and  correct 
appreciation  of  effect. 

36.  An  active  discussion  has  lately  taken 
place  in  the  professional,  and  also  in  the 
public,  journals,  on  the  advantages  and 
disadvantages  of  special  hospitals  for  the 
separate  treatment  of  various  diseases. 
The  question  is  an  important  one ;  and  it 
is  probable  that  it  will  receive  a  final  set- 
tlement in  financial  considerations,  and 
those  connected  with  the  public  and  the 
professional  convenience. 
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37.  When  we  contrast  the  incomes  and 
the  amount  of  actual  relief,  for  instance, 
of  the  fourteen  metropolitan  general  hos- 
pitals, with  the  incomes  and  the  amount 
of  relief  in  the  thirty-six  special  hospitals 
of  London,  we  arrive  at  once  at  a  conclu- 
sion in  favor  of  the  former  institutions, 
on  the  score  of  financial  and  charitable 
advantages. 

38.  What  appears  to  he  wanted  is,  to 
bring  the  two  classes  of  institutions  to- 
gether under  one  roof;  the  general  hospi- 
tals classif3ang  special  diseases  in  special 
wards,  as  is  already  done  in  some  of  our 
great  hospitals.  By  such  arrangement 
the  general  hospitals  will  increase  in  power 
and  usefulness,  and  the  special  hospitals 
will  gradually  give  place  to  the  cheaper 
and  more  beneficial  charity. 

Admission  into  Hospital. — The  justice  of 
the  principle  is  unquestionable,  that  all 
indigent  sick  inhabitants,  and  all  poor 
wayfarers  who  may  fall  sick  on  their 
travels,  ought  to  be  admitted  into  Xke 
nearest  hospital ;  indeed,  no  hospital  es- 
tablishment, whether  in  our  great  cities  or 
in  the  provinces,  can  be  said  to  be  com- 
plete until  this  desideratum  shall  be  ac- 
complished. All  servants  of  the  public, 
all  seamen  and  soldiers  of  the  state, 
should  have  free  admission  into  the  near- 
est civil  hospital,  it  being  understood  that 
naval  and  military  hospitals  are  too  dis- 
tant to  be  resorted  to. 

2.  It  has  often  been  said  that  the  great- 
est cause  of  inefficiency  in  all  our  general 
hospitals,  whether  in  town  or  country,  is 
the  mode  of  admission  of  patients  by 
governors'  letters.  This  cause  of  ineffi- 
ciency, according  to  Dr.  Fenwick,  who  is 
here  followed ,  exists  in  every  hospital  in 
England,  with  exception  to  the  old  en- 
dowed hospitals  of  London,  the  Koyal 
Free,  and  the  Metropolitan  Free  hospitals. 

3.  It  is  an  evil  which  has  towering 
proportions  among  the  grievances  of  our 
calling;  an  evil  which  could  only  have 
arisen  at  an  epoch  when  charity  was  mis- 
understood, and  when  medical  men  were 
content  to  do  with  humility  the  bidding 
of  rich  people,  even  if  the  result  should 
be  dishonoring  to  the  best  traditions  of 
medicine. 

4.  The  system  of  admission  by  letters 
of  governors  entails  such  evils  as  the  fol- 
lowing. 

(a)  The  admission  of  trivial  cases. 

(b)  The  admission  of  cases  incurable, 
either  from  their  stage  or  their  nature. 

(c)  The  crowding  of  the  wards  in  undue 
proportion  with  patients  suffering  from 
chronic  maladies. 

(tZ)  The  detention  of  patients  for  fixed 
periods,  with  little  regard  either  to  the 
medical  aspect  of  the  cases,  or  the  general 
necessities  of  the  hospital ;  the  impossi- 


bility of  preventing  over-crowding  in  times 
of  epidemic  pressure;  the  utmost  perplex- 
ity to  the  direction  when  it  becomes  ne- 
cessary suddenly  to  empty  some,  or  the 
whole  of  the  wards,  for  health-purposes ; 
but  above  all,  the  necessary  exclusion  of 
cases  for  which  hospitals  were  originally 
designed,  and  the  existence  of  which 
alone  justifies  their  maintenance. 

5.  Nothing  is  here  said  of  the  financial 
embarrassments  which  constantly  hover 
over  institutions  that  endeavor  to  do  their 
duty  to  the  public  by  admitting  urgent 
cases  and  accidents,  while  they  try  to  per- 
form their  contract  with  the  subscribers 
by  taking  in  persons  sent  under  the  au- 
thority of  their  recommendatory  letters. 

6.  Nothing  is  said,  again,  of  the  whole- 
sale admission  of  improper  persons,  with- 
out inquiry  as  to  their  being  fit  recipients 
of  any  form  of  charity.  What  is  now 
desirable  is,  that  these  letters — or  rather 
orders,  as  they  are  generally  interpreted 
— shall  no  longer  be  permitted  to  throw 
an  air  of  a  sham  over  our  British  Hospital 
System.  It  is  almost  unnecessary  to  state 
that  these  ignoble  letters  do  not  exist  in 
any  part  of  the  continent,  have  no  place 
at  St.  Bartholomew's,  Guy's,  or  St.  Thom- 
as's, and  are  quite  unknown  in  the  Royal 
Infirmary  of  Edinburgh. 

7.  The  only  objection  worthy  of  consid- 
eration to  the  overthrow  of  this  privileged 
system  is,  the  often-ui'ged  declaration, 
that  subscriptions  could  not  be  obtained 
unless  the  privilege  of  recommending  pa- 
tients were  appended  to  them. 

8.  This  is  believed  to  be  a  delusion.  Is 
it  probable  that  the  sort  of  people  who 
maintain  the  charities  of  England  con- 
tribute their  money  for  the  purpose  of 
obtaining  a  "privilege"?  Was  this  the 
motive  which  prompted  the  gifts  to  the 
Coventry  weavers,  to  the  poor  Indian  rice- 
growers,  or  to  the  Lancashire  spinners  ? 
If  it  be  made  but  generally  understood  by 
the  public  that  the  governing  bodies  and 
the  medical  officers  of  hospitals  will  al- 
wa}rs  prove  the  best  judges  of  the  class  of 
persons  proper  to  be  admitted  to  the 
benefits  of  each  kind  of  charity,  rights  and 
privileges  on  the  part  of  donors  and  sub- 
scribers will  speedily  be  abandoned. 

9.  It  is  believed  that  many  of  the  hos- 
pitals in  London  envy  the  subscription-list 
and  the  donations  of  the  Royal  Free  Hos- 
pital, although  it  does  not  enjoy  the  pres- 
ide of  a  school,  or  of  an  hospital  staff. 

10.  Some  of  the  largest  subscription- 
lists  in  England  look  insignificant  by  the 
side  of  that  of  the  Edinburgh  Royal  In- 
firmary, though  the  city  is  not  rich ;  yet 
on  the  fly-leaf  of  its  reports  we  read  this 
noble  seutence — "  that  the  selection  of 
patients  to  be  admitted  shall  be  regulated 
solely  b}r  a  regard  to  the  relative  urgency 
aud  severity  of  their  ailments." 
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11.  In  the  city  here  named,  there  is  a 
Children's  Hospital,  now  in  its  seventh 
year  of  progress.  The  governors  have  no 
privilege  whatever,  not  even  that  of  elect- 
ing medical  officers.  The  annual  subscrip- 
tion-list has  already  amounted  to  nearly 
£1101).  There  is,  then,  no  reason  for  the 
averment  that  the  public  is  not  ready  to 
support  hospitals  for  their  own  sake,  as 
necessary  public  charities.  The  time  has 
come,  as  it  appears  to  the  author,  for  tak- 
ing the  verdict  of  our  brethren  on  this 
important  question. 

The  selection  of  patients. — Dr.  Guy  re- 
gards it  as  a  fact  that  the  great  leading 
cause  which  determines  the  mortality  of 
hospitals  is  the  question  here  noticed. 
He  says  that  "the  attendance  of  a  numer- 
ous class  of  pupils  craving  for  instruction 
leads  naturally  and  necessarily  to  a  selec- 
tion of  severe  and  dangerous  cases,  while 
the  attachment  of  practitioners  to  their 
alma  mater  brings  about  with  equal  cer- 
tainty a  supply  of  cases  for  medical  treat- 
ment and  for  surgical  operation,  among 
which  cases  an  undue  mortality  may  be 
expected  to  occur. 

2.  "That  this  is  the  true  explanation  of 
the  higher  rates  of  mortality  to  be  found 
in  the  tables  published  by  the  Statistical 
Society  of  London,  is  rendered  in  the  high- 
est degree  probable  by  the  fact  that  the 
four  hospitals  which  present  the  highest 
rates  of  mortality  are  St.  Bartholomew's 
and  Guy's,  King's  College  and  University 
College.  In  the  last  of  the  series  of  pub- 
lished tables,  the  mortality  of  these  four 
hospital-schools  is  shown  to  range  from 
110  to  115  in  1000.  The  other  hospital- 
schools  are  found  to  occupy  an  interme- 
diate position  between  the  four  hospitals 
which  have  the  honorable  distinction  of  a 
higher  rate  of  mortality  and  the  hospitals 
which  have  no  medical  schools  attached, 
and  which  enjoy  the  unenviable  privilege 
of  displaying  a  rate  of  mortality  rising 
from  60  to  82  hvlOOO. 

3.  "Seeing  that  the  rate  of  mortality  in 
hospitals  varies  so  little  with  locality,  site, 
size,  spaciousness,  and  so  much  with,  the 
sex  of  patients,  and  the  medical  and  sur- 
gical character  of  their  maladies,  it  is  ob- 
vious that  more  may  be  done  to  raise  or 
lower  the  rate  of  mortality  of  our  hospitals 
by  selection  of  patients  than  by  all  other 
causes  put  together,  excepting  always  such 
a  degree  of  overcrowding  and  neglect  of 
obvious  sanitary  precautions  as  are  no 
longer  possible  in  the  hospitals  of  London. 

4.  "It  must  also  be  quite  evident  that 
if,  to  an  unequal  distribution  of  men  and 
women,  and  a  variable  proportion  of  med- 
ical and  surgical  cases,  we  were  to  add  the 
element  of  a  selection  by  one  hospital  of 
the  more  serious  class  of  cases,  surgical 
and  medical,  and  by  another  of  cases  of  a 


less  severe  character,  we  should  be  able  to 
produce  at  will  almost  any  rate  of  mor- 
tality between  the  limits  of  50  or  00  per 
1000  and  110  or  120  per  1000. 

5.  "Now,  this  sort  of  selection  does  go 
on  almost  unconsciously  in  the  case  of 
those  hospitals  winch  have  attached  to 
them  medical  schools,  and  in  the  greatest 
degree  in  those  which  have  the  largest 
schools,  and  through  them  the  largest 
connection  of  old  students." 

Such  are  the  conclusions  of  Dr.  Guy 
upon  this  most  important  question  ;  and 
he  promises  to  follow  them  up  by  a  careful 
statistical  record.  We  look  forward  with 
interest  to  the  fulfilment  of  that  promise ; 
for  the  value  of  all  opinion  must  end  where 
demonstration  begins. 


The  Dieting  of  the  Sick — Hospital 
Cooking. 

Regarding  the  practical  common-sense 
views  of  Miss  Nightingale  to  be  of  that 
kind  of  pure  observation  which  so  fre- 
quently precedes  science,  and  which  is 
always  so  profitable  to  undemonstrated 
science,  I  propose  here  to  quote  her  rules 
on  the  subject  of  dieting  the  sick  to  some 
extent.  I  should  desire,  indeed,  to  quote 
her  two  articles  entire,  but  space  will  not 
admit  of  such  indulgence. 

It  is  confidently  stated  that  the  diet  in 
London  generally,  as  compared  to  that  of 
Paris,  is  more  substantial,  nourishing,  and 
invigorating ;  and  this  advantage  is  said 
to  attach  to  the  Englishman  both  before 
and  after  he  becomes  a  patient  in  the 
hospital. 

2.  "In  laying  down  rules  of  diet  by  the 
amounts  of  '•solid  nutriment'  in  different 
kinds  of  food,  it  is  constantly  lost  sight  of 
what  the  patient  requires  to  repair  his 
waste,  what  he  can  take  and  what  he 
cannot. 

3.  "You  cannot  diet  a  patient  from  a 
book ;  you  cannot  make  up  the  human 
body  as  you  would  make  up  a  prescrip- 
tion— so  many  parts  'carboniferous,'  so 
many  parts  'nitrogenous,'  will  constitute 
a  perfect  diet  for  a  patient.  The  nurse's 
observation  will  here  materially  assist  the 
doctor ;  the  patient's  '  fancies'  will  mate- 
rially assist  the  nurse. 

4.  "Organic  chemistry  is  useful,  as  all 
knowledge  is,  when  we  come  face  to  face 
with  nature  ;  but  it  by  no  means  follows 
that  we  should  learn  in  the  laboratory 
any  one  of  the  reparative  processes  going 
on  in  disease. 

5.  "  Chemistry  has  as  yet  afforded  little 
insight  into  the  dieting  of  sick.  All  that 
chemistry  can  tell  us  is  the  amount  of 
'carboniferous'  or  'nitrogenous'  elements 
discoverable  in  different  dietetic  articles. 
It  has  given  us  lists  of  dietetic  substances, 
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arranged  in  the  order  of  their  richness  in 
one  or  other  of  these  principles  ;  but  that 
is  all. 

6.  "In  the  great  majority  of  cases,  the 
stomach  of  the  patient  is  guided  by  other 
principles  of  selection  than  merely  the 
amount  of  carbon  or  nitrogen  in  the  diet. 
No  doubt,  in  this  as  in  other  things,  Na- 
ture has  very  definite  rules  for  her  guid- 
ance ;  but  these  rules  can  only  be  ascer- 
tained by  the  most  careful  observation  at 
the  bedside.  She  there  teaches  us  that 
living  chemistry,  the  chemistry  jof  repara- 
tion, is  something  different  from  the 
chemistry  of  the  laboratory. 

7.  "An  almost  universal  error  amongst 
nurses  is  the  bulk  of  the  food,  and  espe- 
cially of  the  drinks  they  offer  to  their  pa- 
tients. Suppose  a  patient  ordered  four 
ounces  of  brandy  during  the  day ;  how  is 
he  to  take  this  if  you  make  it  into  four 
pints  by  diluting  it  ?  The  same  with  tea 
and  beef-tea,  with  arrowroot,  milk,  etc. 
You  have  not  increased  the  nourishment, 
you  have  not  increased  the  renovating 
power  of  these  articles  by  increasing  their 
bulk ;  you  have  very  likely  diminished 
both  by  giving  the  patient's  digestion 
more  to  do ;  and  most  likely  of  all,  the 
patient  will  leave  half  of  what  he  has  been  . 
ordered  to  take,  because  he  cannot  swal- 
low the  bulk  with  which  you  have  been 
pleased  to  invest  it. 

8.  "It  requires  very  nice  observation 
and  care  (and  meets  with  hardly  any)  to 
determine  what  will  not  be  too  thick  or 
strong  for  the  patient  to  take,  while  giving 
him  no  more  than  the  bulk  which  he  is 

able  to  swallow The  diet  which 

will  keep  the  healthy  man  healthy  will 
kill  the  sick  one.  The  same  beef,  which 
is  the  most  nutritive  of  all  meat,  and 
which  nourishes  the  healthy  man,  is  the 
least  nourishing  of  all  food  for  the  sick 
man,  whose  half-dead  stomach  can  assim- 
ilate no  part  of  it,  that  is,  make  no  food 
out  of  it." 

9.  Eespecting  beef- tea  and  other  articles 
of  diet,  much  error  has  been  heedlessly 
accepted  for  truth :  "  One  is  the  belief  that 
beef-tea  is  the  most  nutritious  of  all  arti- 
cles." It  is  of  little  dependence  "with 
the  healthy  and  convalescent,  where  there 

is  much  nourishment  required 

On  a  diet  of  beef-tea  healthy  men  speedily 
lose  their  strength." 

10.  But  "there  is  a  certain  reparative 
quality  in  it — we  know  not  what;"  and 
"  it  may  safely  be  given  in  any  inflamma- 
tory disease." 

11.  Dr.  Christison  observes,  that  "every 
one  will  be  struck  with  the  readiness  with 
which  certain  classes  of  patients,  as  cases 
of  gastric  fever  especially,  while  they  re- 
fuse all  other  food,  take  readily  to  beef-tea 
or  dilute  meat-juice,  using  little  or  nothing 
else  for  weeks  or  even  months  ;  and  yet  a 


pint  of  beef-tea  contains  scarcely  \  oz.  of 
anything  but  water."  The  result,  how- 
ever, is  so  striking  that  he  asks  what  is 
the  mode  of  action.  "Not  simply  nutri- 
ent, 5  oz.  of  the  most  nutritive  material 
cannot  nearly  replace  the  daily  wear  and 
tear  of  the  tissues  in  any  circumstances. 
Possibly,"  he  says,  "it  belongs  to  a  new 
denomination  of  remedies." 

12.  "  It  has  been  observed  that  a  small 
quantity  of  beef-tea,  added  to  other  arti- 
cles of  nutrition,  augments  their  power 
out  of  all  proportion  to  the  additional 
amount  of  solid  matter.  The  reason  why 
jelly  should  be  innutritious,  and  beef-tea 
nutritious,  to  the  sick,  is  a  secret  yet  un- 
discovered ;  but  it  clearly  shows  that  care- 
ful observation  of  the  sick  is  the  only  clue 
to  the  best  dieting. 

13.  "It  is  an  ever-ready  saw  that  an 
egg  is  equivalent  to  a  pound  of  meat ; 
whereas  it  is  not  at  all  so.  Also,  it  is  sel- 
dom noticed  with  how  many  patients,  par- 
ticularly with  nervous  and  bilious  tem- 
peraments, eggs  disagree.  All  puddings 
made  with  eggs  are  distasteful  to  them  in 
consequence.  An  egg  whipped-up  with 
wine  is  often  the  only  form  in  which  they 
can  take  this  kind  of  nourishment. 

14.  "Again,  if  a  patient  has  attained 
to  eating  meat,  it  is  supposed  that  to  give 
him  meat  is  the  only  thing  necessary  for 
his  recovery  ;  whereas  scorbutic  sores  nave 
been  actually  known  to  appear  among  sick 
persons  living  in  the  midst  of  plenty  in 
England,  which  could  be  traced  to  no  other 
source  than  this,  viz.,  that  the  nurse,  de- 
pending on  meat  alone,  had  allowed  the 
patient  to  be  without  vegetables  for  a 
considerable  time,  these  latter  being  so 
badly  cooked  that  he  always  left  them 
untouched. 

15.  "Arrowroot  is  another  grand  de- 
pendence of  the  nurse.  As  a  vehicle  for 
wine,  and  as  a  restorative  quickly  pre- 
pared, it  is  all  very  well.  But  it  is  no- 
thing but  starch  and  water.  Flour  is 
both  more  nutritive,  and  less  liable  to 
ferment,  and  is  preferable  wherever  it  can 
be  used. 

16.  "Flour,  oats,  groats,  barley  and 
their  kind  are  preferable  in  all  their  pre- 
parations to  all  the  preparations  of  arrow- 
root, sago,  tapioca,  and  their  kind. 

17.  "Milk  and  all  the  preparations 
from  milk  are  a  most  important  article 
of  food  for  the  sick.  Cream,  in  many 
long  chronic  diseases,  is  quite  irreplace- 
able by  any  other  article  whatever.  It 
seems  to  act  in  the  same  manner  as  beef- 
tea,  and  to  most  it  is  much  easier  of  di- 
gestion than  milk.  In  fact,  it  seldom  dis- 
agrees. 

18.  "Butter  is  the  lightest  kind  of  ani- 
mal fat ;  and  though  it  wants  the  sugar 
and  some  other  elements  which  there  are 
in  milk,  yet  it  is  most  valuable  both  in 
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itself  and  in  enabling  the  patient  to  eat 
more  bread. 

19.  "Cheese  is  not  usually  digestible 
by  the  sick,  but  is  pure  nourishment  for 
repairing  waste  ;  and  I  have  seen  sick, 
and  not  a  few  either,  whose  craving  for 
cheese  showed  how  much  it  was  needed 
by  them." 

20.  In  a  note  on  the  instinctive  crav- 
ings of  the  sick,  Miss  Nightingale  makes 
an  observation,  the  truth  of  which  will 
be  vouched  for  by  all  who,  like  her,  have 
seen  scorbutic  dysentery:  "In  diseases 
produced  by  bad  food,  such  as  scorbutic 
dysentery  and  diarrhoea,  the  patient's 
stomach  often  craves  for  and  digests 
things,  some  of  which  certainly  would  be 
laid  down  in  no  dietary  that  ever  was  in- 
vented fdr  sick,  and  especially  not  for 
such  sick.  These  are  fruit,  pickles,  jams, 
gingerbread,  fat  of  ham  or  bacon,  suet, 
cheese,  butter,  milk.  These  cases  I  have 
seen,  not  by  ones,  nor  by  tens,  but  by 
hundreds.  And  the  patient's  stomach 
was  right,  and  the  book  was  wrong. 
The  articles  craved  for,  in  these  cases, 
might  have  been  principally  arranged 
under  the  two  heads  of  fat  and  vegetable 
acids. 

21.  "  There  is  often  a  marked  difference 
between  men  and  women,  in  this  matter 
of  sick  feeding.  Women's  digestion  is 
generally  slower." 

22.  Reverting  to"  the  article  of  milk, 
Miss  Nightingale  says:  "But,  if  fresh 
milk  is  so  valuable  a  food  for  the  sick, 
the  least  change  or  sourness  in  it  makes 
it  perhaps  of  all  articles  the  most  inju- 
rious, diarrhoea  being  a  common  result  of 
fresh  milk  allowed  to.  become  at  all  sour. 
The  nurse  therefore  ought  to  exercise  her 
utmost  care  in  this. 

23.  "  Buttermilk,  a  totally  different 
thing,  is  very  useful,  especially  in  fevers. 

24.  "  The  nutritive  power  of  milk  and 
of  the  preparations  from  milk  is  very 
much  undervalued ;  there  is  nearly  as 
much  nourishment  in  half  a  pint  of  milk 
as  there  is  in  a  quarter  of  a  pound  of 
meat.  But  this  is  not  the  whole  question, 
or  nearly  the  whole.  The  main  question 
is,  what  the  patient's  stomach  can  assi- 
milate or  derive  nourishment  from ;  and 
of  this  the  patient's  stomach  is  the  sole 
judge.  Chemistry  cannot  tell  this.  The 
patient's  stomach  must  be  its  own  che- 
mist. 

25.  "I  have  known  patients  to  live  for 
many  months  without  touching  bread, 
because  they  could  not  eat  bakers'  bread. 
These  were  mostly  country  patients,  but 
not  all.  Home  bread  or  brown  bread  is 
a  most  important  article  of  diet  for  many 
patients.  The  use  of  aperients  may  be 
entirely  superseded  by  it.  Oat  cake  is 
another." 

26.  Miss   Nightingale  justly  observes 
vol.  hi.— 63 


that  sound  observation  has  scarcely  yet 
been  brought  to  bear  on  sick  diet.  "  To 
watch  for  the  opinions  which  the  patient's 
stomach  gives,  rather  than  to  read  'an- 
alyses of  foods,'  is  the  business  of  all 
those  who  have  to  settle  what  the  patient 
is  to  eat ;  perhaps  the  most  important 
thing  to  be  provided  for  him  after  the  air 
he  is  to  breathe." 

27.  The  circumstances  which  call  for 
variations  as  to  quality  and  quantity  of 
food  in  hospitals  are  :  Nature  of  the  dis- 
ease, whether  acute  or  chronic,  sthenic 
or  asthenic  ;  age  ;  sex  ;  previous  habits  of 
life;  employments;  season;  conformation 
of  body. 

(a)  Nature  of  the  disease. — There  is 
perhaps  no  diseased  state  found  in  hospi- 
tals for  the  cure  of  disease,  in  which  so 
much  food  should  be  given  as  in  health. 
In  acute  disease,  the  activity  of  all  the 
functions  must  be  lessened,  and  there- 
fore less  food  of  all  kinds  given,  especially 
of  the  nitrogenous  kind,  since  on  that 
quality  mainly  depends  the  activity  of 
function.  In  chronic  disease  there  is 
usually  a  reduced  state  of  the  powers  of 
transformation,  and  hence  starchy  food 
should  not  be  given  in  excess,  while  a  full 
admixture  of  nitrogenous  food  is  called 
for.  Moreover,  the  heart's  action  is  often 
enfeebled  in  such  states,  and  then  nutri- 
tive articles  of  diet,  with  ale  or  wine,  are 
called  for. 

(b)  Age. — Under  the  age  of  twenty- 
two,  some  excess  of  food  must  be  allowed 
to  maintain  growth.    In  old  age  the  quan- 

i  tity  should  be  less  than  in  middle  life, 
and  then  the  quality  should  be  such  as 
to  contain  more  nitrogenous  food,  or  that 
which  promotes  the  transformation  of 
starch  and  fat.  Arrowroot  taken  alone 
is  then  wasted,  and  probably  the  same 
may  be  said  of  fat. 

(c)  Sex. — The  difference  in  the  amount 
of  nutriment  required  by  the  two  sexes 
is  less  than  is  found  in  the  dietaries  of 
gaols.  The  chief  ground  for  the  difference 
is,  the  difference  in  weight  and  size  of  the 
body. 

(d)  Previous  habits  and  employments. — 
These  considerations  must  constitute  a 
reason  for  variation  in  diet ;  but,  from 
evident  causes,  the  requirements  can  only 
be  met  by  having  two  or  more  classes  of 
dietaries,  one  of  which  shall  suffice  for 
those  whose  occupations  have  been  more 
laborious,  and  another  for  such  as  have 
been  of  sedentary  habit,  more  nutriment 
being,  as  matter  of  course,  required  for 
the  former  class. 

(e)  Season. — The  quantity  of  food  sup- 
plied in  the  winter  months  should  be  one- 
sixth  greater  than  in  June,  July,  August, 
and  September,  and  it  should  be  rich  "both 
in  nitrogen  and  carbon.  In  the  summer 
months  the   quantity  of  starch  and  fat 
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should  be  much  lessened,  and  in  a  greater 
degree  than  the  nitrogenous,  since  then 
the  powerful  indirect  transforming  action 
of  cold  is  absent. 

(/)  Conformation  of  body. — The  chief 
circumstance  here  to  be  noticed  is,  that 
persons  of  unusual  height  and  girth  de- 
mand an  unusual  supply  of  food. 

28.  Dr.  Edward  Smith  offers  the  follow- 
ing suggestions  for  a  scheme  of  dieting 
fitted  for  the  Liverpool  Infirmary  and  the 
general  hospitals  of  the  country  : — 

"  There  should  be  but  three  dietaries. 

(a)  "The  normal  one,  which  would  be 
proper  for  ordinary  cases,  where  the  sup- 
ply should  as  nearly  as  possible  balance 
the  waste. 

(b)  "The  sick  dietary,  suited  to  acute 
cases,  in  which  the  supply  is  insufficient  to 
balance  the  waste. 

(c)  "The  convalescent  dietary,  in 
which  the  supply  is  greater  than  the 
waste.  Such  terms  as  'low,'  '  full,'  etc, 
are  inadmissible,  since  they  influence  the 
minds  of  the  patients,  and  probably  mere 
numerical  distinctions  would  be  best. 

29.  "There  should  not  be  such  varia- 
tion in  the  food  supplied  from  day  to  day 


as  would  materially  vary  the  amount  of 
nutriment  supplied  ;  and  when  alterations 
are  provided,  they  should  be  nearly  equal 
in  nutritive  value ;  as,  for  example,  eggs 
for  milk,  or  peas  for  cereals.  Such  altera- 
tion should  be  exceptional,  and  be  ap- 
plied to  the  special  case  of  the  patient. 

30.  "Milk  should  form  a  large  part 
of  every  hospital  dietary.  Thus,  in  b 
three-fourths  of  a  pint  at  breakfast  and 
supper ;  and  in  c  a  pint  at  each  of  those 
meals. 

31.  "I  doubt  much  if  more  than  four 
oz.  of  cooked  meat  without  bone  ought 
to  be  given  to  men,  or  more  than  three 
oz.  to  women  in  any  class,  and  I  should 
recommend  these  quantities  in  b  and  c. 
I  am  persuaded  that  too  much  meat  is 
given  in  many  hospital  and  prison  dieta- 
ries, considering  the  healthfulness,  vigor, 
and  duration  of  life  of  the  agricultural 
population  living  almost  without  it,  and 
also  the  evils  met  with  in  towns'  popula- 
tions, amongst  the  well-fed,  who  yet  sel- 
dom eat  more  than  the  above  allowance. 
I  have  seen  great  evils  in  hospital  prac- 
tice from  an  unlimited  supply  of  meat, 
even  in  such  cases  as  phthisis." 


Scheme. 


Breakfast, 
8±  A.  M. 


Dinner, 


SnppER, 
6£  to  7  ; 
bed  at  8. 


A  (sick). 


■g— pint  milk, 

3  oz.   bread 

oatmeal). 


(oi- 


l-pint milk, 
made  into  pud- 
ding, with  rice, 
sago,  etc.  ;    oi- 
l-pint beef-tea, 
4  oz.  bread. 


B  (normal). 


|-pint  new  milk, 
6  oz.  bread, 
2  oz.  oatmeal. 


C  (convalescent), 


1  pint  new  milk, 
8  oz.  bread, 
3  oz.  oatmeal. 


When  cocoa  or  coffee  with  sugar 
is  given,  omit  the  oatmeal,  and 
give  |-pint  milk. 


Meat,  4  oz.  men, 
3  oz.  women. 
Bread,       6  oz. 
Potato,      8  oz. 
Cheese,     h  oz. 


4  oz. 
3oz. 
8  oz. 
8oz. 
1  oz. 


f-pint  of  broth,  with  boiled  meat. 


All  the  same  as  breakfast,  with  addition  of  cereal. 


Notes. 


N.B.  The  milk  should 
be  new  or  old,  as  fat 
is  improper,  or  other- 
wise. 


The  beef -tea  should 
be  made  hot  or  cold, 
as  the  albumen  is  im- 
proper, or  otherwise. 


In  A  and  C  the  broth 
should  contain  herbs. 

In  all,  salt  supplied 
ad.  lib. 

Malt  liquors  as  ex- 
ceptions. 


32.  "  The  meat  should  be  of  the  best 
quality,  from  good  joints,  be  served  hot, 
be  roasted  or  boiled,  and  be  varied  in 
kind  ;  and  when  boiled,  the  liquor  should 
be  served  with  it. 

33.  "Considering  that  potato  is  two-and- 
a-half  times  dearer  than  an  equal  amount 
of  nutriment  in  bread,  I  would  limit  the 
supply  of  it  to  half-a-pound,  cooked. 

34.  "Seeing  that  in  a  day  of  fasting 
the  carbon  exhaled  is  equal  to  that  con- 


tained in  twenty  ounces  of  bread,  the 
daily  supply  of  bread  to  B  should  not  be 
less  than  eighteen  ounces,  and  to  c  not 
less  than  twenty-four  ounces. 

35.  "  Cheese,  in  small  quantities,  should 
be  supplied  after  dinner,  both  because  it 
promotes  the  transformation  of  food,  and 
adds  largely  to  the  nitrogen.  Ilalf-an- 
ounce  to  B,  and  one  ounce  to  c.  When 
bread  and  cheese  is  preferred  to  bread 
and  milk  fur  supper,  it  would  be  easy  to 
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determine  the  suitable  equivalent,  since 
cheese  also  contains  fat. 

36.  "  I  cannot  think  that  tea  is  proper 
in  B  and  c,  except  when  the  assimilative 
function  is  much  deficient,  and  then  the 
bulk  of  fluid  should  he  so  small  as  to  ad- 
mit of  the  addition  of  half-a-pint  of  milk. 
I  would  make  it  an  exceptional  article  of 
dietary. 

37.  ' '  Coffee  might  with  less  impropriety- 
be  given  with  half-a-pint  of  milk  for 
breakfast ;  but  it  is  clear  that  both  tea  and 
coffee  tend  to  increase  waste. 

38.  "  The  various  cereals  with  milk  are 
the  most  suitable  for  breakfast  and  sup- 
per. 

39.  "  In  my  opinion,  a  sick  dietary 
should  differ  from  the  foregoing  only  in 
the  lesser  quantity  of  the  above-men- 
tioned articles,  and  care  should  be  taken 
not  to  rely  upon  such  articles  as  tea,  which 
increases  waste,  or  beef-tea  made  hot, 
which  can  only  very  partially  sustain  the 
animal  functions.  I.  think  a  too  great  de- 
ficiency of  nutriment  is  often  found  in  the 
'low  diet.' 

40.  "  In  the  above  scheme  there  should 
be  fat  in  the  milk  (f  oz.  in  1  pint)  and  in 
the  well-fed  flesh  (^),  and  this,  with  or 
without  butter,  would  be  ample,  in  addi- 
tion to  the  starch  supplied:  in  the  cereals 
and  the  potato.  I  have  also  been  influ- 
enced in  my  opinions  by  my  experiments 
published  in  the  Philosophical  Transac- 
tions for  1859,  and  in  the  Dublin  Quar- 
terly Journal  for  February,  1860." 

41.  Cooking.  —  "Many  a  patient  can 
eat,"  says  Miss  Nightingale,  "  if  you  can 
only  tempt  his  appetite  ;  the  fault  lies  in 
your  not  having  got  him  the  thing  that  he 
fancies. 

42.  "  But  another  patient  does  not  care 
between  grapes  and  turnips — everything 
is  equally  distasteful  to  him.  "He  would 
try  to  eat  anything  which  would  do  him 
good  ;  but  everything  '  makes  .him  worse.' 
The  fault  here  generally  lies  in  the  cooking. 

43.  "It  is  nqt  his  '  appetite  which  re- 
quires tempting' — it  is  his  digestion  which 
requires  sparing.  A  good  sick-cook  will 
save  the  digestion  half  its  work. 

44.  "  There  may  be  four  causes,  any 
one  of  which  will  produce  the  same  re- 
sult, viz.,  the  patient  slowty  starving  to 
death  from  want  of  nutrition  : — 

i.  Defect  of  cooking, 
ii.  Defect  in  choice  of  diet, 
iii.  Defect  in  choice  of  hours  for  tak- 
ing diet, 
iv.  Defect  of  appetite  in  the  patient. 
Yet  all  these  are  generally  comprehended 
in  one  sweeping  assertion,  that  the  patient 
has  'no  appetite.' 

45.  "  Surely  many  lives  might  be  saved 
by  drawing  a  closer  distinction  ;  for  the 
remedies  are  as   diverse   as  the  causes. 


I  The  remedy  for  the  first  is  to  cook  better  ; . 

I  for  the  second,  to  choose  other  articles  of 
diet ;  for  the  third,  to  watch  for  the 
hours  when  the  patient  is  in  want  of  food  ; 
for  the  fourth,  to  show  him  what  he  likes, 
and  sometimes  unexpectedly.  But  no 
one  of  those  remedies  will  do  for  any 
other  of  the  defects  not  corresponding 
with  it. 

46.  "  I  cannot  too  often  repeat,  that 
patients  are  generally  either  too  languid 
to  observe  these  things,  or  too  shy  to 
speak  about  them  ;  nor  is  it  well  that  they 
should  be  made  to  observe  them  ;  it  fixes 
their  attention  upon  themselves. 

47.  "  Again  I  say  what  is  the  nurse  or 
friend  for,  except  to  take  note  of  these 
things,  instead  of  the  patient  doing  so  ? 

48.  "It  is  commonly  supposed  that  the 
nurse  is  there  to  spare  the  patient  from 
making  physical  exertion  for  himself;  I 
would  rather  say,  she  ought  to  be  there  to 
spare  him  from  taking  thought  for  him- 
self. I  am  quite  sure  that  if  the  patient 
were  spared  all  thought  for  himself,  and 
not  spared  all  physical  exertion,  he  would 
be  infinitely  the  gainer. 

49.  "The  reverse  is  generally  the  case 
in  the  private  house.  In  the  hospital,  it 
is  the  relief  from  all  anxiety,  afforded  by 
the  rules  of  a  well-regulated  institution, 
which  has  often  such  a  beneficial  effect 
upon  the  patient." 


Nursing  and  Nurses. 

In  military  hospitals. — In  all  European 
states  there  are  more  women  than  men 
above  twenty  years  of  age  ;  and  we  may 
assume  that  such  is  the  law  bf  nature, 
and  that  it  is  designed  to  answer  benefi- 
cent ends  in  human  society. 

It  should  seem  obvious  enough  that  the 
virtues  which  in  all  ages  and  all  countries 
have  ruled  the  domestic  circle;  that  "she 
who  looketh  well  to  the  household,  and 
eateth  not  the  bread  of  idleness ;"  that 
she  whose  "tongue  is  the  law  of  kind- 
ness," should  have  a  natural  and  a  large 
share  in  the  tending  of  the  sick  and 
maimed.  To  the  natural  care  of  the 
sick  and  wounded,  we  must  add  the  na- 
tural care  of  the  infant  and  the  aged, 
along  with  the  household  cares  and  the 
rearing  and  training  of  children. 

Requirements  of  so  extended  and  im- 
portant a  character,  capable  of  such  in- 
finite development,  cannot  be  limited  to 
the  household  affairs  of  common  life. 
They  must  be  brought  systematically  in 
aid  of  the  sick  in  hospital,  for  purposes  of 
nursing  and  of  general  administration. 

2.  One  of  these  ends,  whether  in  pri- 
vate or  public  relation,  would  appear  to 
be  the  care  of  the  sick  ;  an  occupation  for 
which  woman,  whether  taken  from  the  in- 
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stinclive  tuitions  of  the  sanctuary  of  home, 
or  from  the  trained  service  of  the  hospital, 
possesses  unequalled  aptitude  and  capa- 
bilities. Everywhere  and  at  all  times  the 
number  of  nurses' to  be  employed  in  a 
hospital  must  be  regulated  by  the  nature 
of  the  prevailing  diseases,  whether  epi- 
demic, acute,  or  chronic. 

3.  So  far  back  as  1791,  we  find  it  stated 
by  the  governors  of  the  London  Hospital, 
that  "women  are  better  judges  than  men 
upon  many  occasions  ;  particularly  in 
what  relates  to  women's  wards,  the  laun- 
dry, the  kitchen,  to  beds,  linen,  etc." 

4.  Donald  Monro,  in  his  observations 
on  "Movable  Hospitals  on  Expedition 
Service,"  speaks  of  the  "  matron  or  head- 
nurse,"  and  of  the  "common  nurses,"  as 
ordinary  matter-of-course  parts  of  the 
hospital  service  of  his  time  (1760-1780), 
and  he  proposes  excellent  regulations  for 
their  conduct. 

5.  In  the  Artillery  Hospital,  Woolwich, 
in  1S01,  Dr.  Rollo  states  that  a  matron 
and  nurse  formed  part  of  the  permanent 
establishment.  "There  was  a  nurse  to 
every  three  wards,  being  a  charge  of  fif- 
teen or  sixteen  patients,  whose  duty  it 
was  to  attend  upon  the  men,  make  their 
beds,  supply  them  with  drinks,  keep  them  - 
clean,  and  take  the  charge  of  preserving 
the  furniture  and  utensils,  and  of  washing 
and  sweeping  the  rooms.  The  duty  of 
washing  and  sweeping  the  galleries  and 
passages  is  done  by  the  nurses  alternately 
in  a  period  of  a  week  at  a  time.  They 
also  take  in  rotation  the  duties  of  night- 
nurses,  when  there  are  patients  requiring 
such  attendance." 

6.  In  the  artillery  hospitals  in  the  "West 
Indies,  a  nurse  was  allowed  for  every 
twelve  sick.  Dr.  Rollo  adds,  that  "  the 
nurses  and  servants  ought  to  be  entirely 
under  direction  of  the  surgeon,  and  to  be 
answerable  to  him  alone  for  their  conduct, 
and  for  holding  their  appointments." 

7.  As  regards  the  principle  of  female 
service,  our  main  object  should  be,  to 
improve  hospitals  by  improving  hospital- 
service  ;  and  to  assure  so  essential  a  ben- 
efit to  the  sick,  we  must  improve  the  class 
of  nurses  and  head-nurses. 

8.  Miss  Nightingale  thinks  that  the 
woman  is  superior  in  skill  to  the  man  in 

'all  matters  of  sanitary  domestic  economy, 
and  more  particularly  in  cleanliness  and 
tidiness.  Sanitary  civil  reformers  will 
always  tell  us  that  they  look  to  the  women 
to  carry  out  practically  their  hygienic  re- 
forms. She  has  a  superior  aptitude  in 
nursing  the  well  quite  as  much  as  in  nurs- 
ing the  sick.  At  the  same  time,  Miss 
Nightingale  is  bound  to  say  that  nothing 
can  be  more  perfect,  at  least  to  outward 
appearance,  than  the  cleanliness  of  a  ship. 
But  the  sailor  is  a  race  a  part. 

9.  It  is  the  peculiar  skill  and  industry 


of  the  English  laborer's  wife  to  which  all 
this  is  referable  in  the  one  case,  and  to 
the  incompetency  of  men  on  the  other  to 
conduct  the  domestic  economy  of  a  home 
or  a  hospital.  Miss  Nightingale  thinks 
the  Anglo-Saxon  would  be  very  sorry  to 
turn  women  out  of  his  own  house,  or  out 
of  civil  hospitals,  hotels,  institutions  of 
all  kinds,  and  substitute  men-housekeep- 
ers and  men-matrons.  The  contrast  be- 
tween even  naval  hospitals,  where  there 
are  female  nurses,  and  military  hospitals, 
where  there  are  none,  is  most  striking  in 
point  of  order  and  cleanliness. 

10.  There  is  a  great  difference  in  Miss 
Nightingale's  experience,  generally  speak- 
ing, among  the  women  of  Great  Britain 
and  Ireland  in  this  respect.  She  would 
put  the  Anglo-Saxon  race  in  the  southern 
and  northwestern  counties  first  in  point 
of  domestic  management ;  far  below  these 
come  the  Danish  race  in  the  eastern  coun- 
ties, and  the  mixed  race  in  the  manufac- 
turing counties  ;  and  last,  the  Irish  and 
Highland  and  Celt. 

11.  Our  authority  proposes  to  introduce 
so  great  and  necessary  an  improvement 
into  our  hospital  management,  "  not  by 
founding  a  religious  order,  as  on  the  con- 
tinent of  Europe,  but  by  training,  syste- 
matizing, and  morally  improving,  as  far 
as  may  be  permitted,  that  section  of  the 
large  class  of  women  supporting  them- 
selves b}r  labor,  who  take  to  hospital 
nursing  for  a  livelihood  ;  by  inducing,  in 
the  long-run,  some  such  women  to  con- 
template usefulness,  and  the  service  of 
God  in  the  relief  of  man,  as  well  as  main- 
tenance ;  and  by  incorporating  with  both 
those  classes  a  certain  proportion  of  gen- 
tlewomen who  may  think  fit  to  adopt  this 
occupation  without  pay,  but  under  the 
same  rules,  and  on  the  same  strict  foot- 
ing of  duty  performed  under  definite  su- 
periors. These  two  latter  elements,  if 
efficient  (if  not,  they  would  be  mischiev- 
ous rather  than  useless),  I  consider,  would 
elevate  and  leaven  the  mass. 

12.  "The  care  of  the  sick  is  the  main 
object  of  hospitals.  The  care  of  their 
souls  is  the  great  province  of  the  clergy 
of  hospitals.  The  care  of  their  bodies  is 
the  duty  of  the  nurses.  Possibly  this 
duty  might  be  better  fulfilled  by  religious 
nurses  than  by  sisters  of  any  order  :  be- 
cause the  careful,  skilful,  and  frequent 
performance  of  certain  coarse,  servile, 
personal  offices  is  of  momentous  conse- 
quence in  many  forms  of  severe  illness 
and  severe  injury ;  and  prudery,  a  thing 
which  appears  incidental,  though  not  ne- 
cessarily so,  to  female  orders,  is  adverse 
to  or  incompatible  with  this. 

13.  "Grave  and  peculiar  difficulties  at- 
tend the  incorporation  of  members  of 
orders,  especially  of  Roman  Catholic  or- 
ders,  into  the  work.      And  both  with 
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reference  to  the  Queen's  hospitals,  and 
still  more  to  civil  hospitals,  I  humbly 
submit  that  much  thought,  and  some 
consultation  with  a  few  impartial  and 
judicious  men,  should  precede  the  experi- 
ment of  their  introduction.  This  appears 
to  me  one  of  the  most  important  ques- 
tions for  decision.  Should  it  be  decided 
in  favor  of  their  introduction,  I  trust  it 
may  be  resolved  to  do  so  only  tentatively 
and  experimentally. 

14.  "  Their  introduction  is  certain  to 
effect  far  more  harm  in  some  ways  than 
it  can  ever  effect  good  in  others."  Their 
incorporation,  especially  as  regards  the 
Roman  Catholic  Sisters,  will  be  a  constant 
source  of  confusion,  of  weakness,  of  dis- 
union, and  of  mischief. 

15.  Curses  cannot  be  advantageously 
introduced  into  our  regimental  hospitals  ; 
but  into  military  general  hospitals  female 
nursing  might  be  introduced  both  at  home 
and  in  the  field,  if  only  women  of  efficien- 
cy, responsibility,  and  of  as  good  charac- 
ter as  head-nurses  in  civil  hospitals,  be 
appointed. 

16.  One  nurse'  may  he  allotted  to  not 
less  than  twenty-five  bad  cases  ;  the  or- 
derlies doing,  under  the  head  female 
nurse,  the  duty  done  in  civil  hospitals  by 
as£istant  nurses. 

17.  But  the  head  female  nurse  must  be 
in  charge  of  all  that  pertains  to  the  bed- 
side of  the  patient— of  his  cleanliness, 
that  of  his  bed  and  utensils,  of  the  admin- 
istration of  medicine,  of  food,  of  the 
minor  dressings  not  performed  by  the 
surgeon  ;  in  short,  all  that  concerns  the 
personal  obedience  of  the  patient  to  the 
orders  of  the  surgeon. 

18.  The  head  female  nurse  must  ac- 
company the  surgeon  in  his  visits,  and 
receive  his  orders.  She  must  also  be  in 
charge  of  the  ventilation  and  warming  of 
the  ward.  She  must  report  any  disobedi- 
ence of  orderlies,  as  far  as  regards  the 
patient's  personal  treatment. 

19.  There  need  be  no  clashing  with 
ward-master  or  hospital-sergeant ;  on  the 
contrary,  it  would  be  the  duty  of  these  to 
enforce  the  nurse's  authority.  They  will 
have  enough  to  do  besides,  with  returns 
and  accounts,  and  with  enforcing  disci- 
pline as  to  hours,  meals,  clothing,  etc., 
among  the  orderlies,  out  of  the  ward: 

20.  The  female  nurses  should,  of  course, 
he  under  a  female  head,  whose  duties 
must  be  carefully  arranged,  so  as  to  be  in 
accordance  with  the  code  of  hospital  regu- 
lations. 

21.  By  hospital  discipline  Miss  Night- 
ingale means  the  "enforcing  hospital 
treatment ;  and  hospital  treatment  con- 
sists in  the  administration  of  medicine,  of 
diet,  the  application  of  the  minor  dress- 
ings, the  cleanliness  of  the  ward,  that  of 
the  patient,  his  bedding,  and  his  utensils  ; 


his  personal  obedience  to  the  surgeon's 
orders  as  to  keeping  his  ward,  his  bed,  or 
his  position,  etc.  etc.  To  enforce  in  all 
these  matters  obedience  to  the  surgeon's 
orders,  is  to  enforce  hospital  discipline. 

22.  "  Another  branch  of  discipline  con- 
sists, no  doubt,  in  the  man's  respectful 
demeanor  to  his  officers,  in  the  accuracy  of 
the  diet-rolls,  returns,  accounts,  etc.  etc. 
This  is  not  here  spoken  of,  because  it  is 
not  strictly  hospital  work.  In  hospital 
work,  the  meaning  of  the  words  to  be  '  in 
charge'  is,  we  presume,  to  receive  the 
medical  officer's  orders,  to  see  them 
obeyed,  and  to  take  measures  so  that  they 
cannot  be  disobeyed  without  its  being 
known  and  remedied." 

23.  JSTow,  in  military  hospitals  there  is 
no  one  thus  "in  charge." 

24.  The  ward-master  or  hospital-ser- 
geant has  duties  so  multifarious  that  three 
men  could  not  perform  them  with  any 
satisfaction ;  and  the  nursing  work  is 
generally  sacrificed  to  the  writing  work, 
unless  the  ward-master  be,  as  sometimes, 
though  rarely,  happens,  a  very  good  nurse. 

25.  "  The  orderlies  do  not  bring  'skilled 
labor'  to  the  work,  and  the  medical-staft 
corps  bring  far  less.  There  is  no  training ; 
it  is  a  truism,  that  less  work  is  done  less 
well  in  the  same  time  by  unskilled  than 
by  skilled  labor. 

26.  "The  cleaning  and  airing  of  the 
wards  in  the  morning  would  make  a 
housemaid  laugh  ;  at  Scutari  each  orderly 
worked  at  it  in  his  own  way,  and  then  the 
patients  undid  it  all,  and  it  had  all  to  he 
done  over  again. 

27.  "Except  when  medicines  were  given 
by  the  medical  officers  themselves,  or  by 
the  women,  they  were  taken  by  the  patient 
or  not,  at  his  own  discretion. 

28.  "  The  meals  were  at  first  irregular, 
and  throughout  the  patients  scrambled 
for  them.  It  occurred  frequently  that  the 
bad  cases,  when  unable  to  feed  themselves, 
were  not  fed  at  all,  except  by  the  women  ; 
that  a  great  mess  of  cold  arrowroot  and 
wine  stood  by  the  bedside  the  whole  day, 
till  it  was  thrown  away ;  that  the  poul- 
tices were  put  on  cold,  or  left  on  till  they 
were  hard,  and  then  not  washed  off ;  that 
the  bed-sores  were  unattended  to  till  they 
had  become  so  bad  that  the  medical  offi- 
cer's attention  was  called  to  them ;  that 
the  patients  wei*e  left  dirty,  unless  they 
asked  to  be  washed  ;  that  utensils  were 
never  emptied  more  than  once  a-day ; 
that  the  keeping  certain  very  bad  cases 
constantly  dry  and  clean  was  almost 
wholly  unattended  to ;  that  the  patients 
ordered  to  remain  in  bed  were  as  often 
out  of  bed,  or  even  out  of  the  ward,  or 
smoking  in  the  privies,  when  these  were 
cleansed  and  ventilated.  The  position  of 
surgical  cases  in  bed  was  generally  not 
attended  to. 
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29.  "Many  orderly  medical  officers  were 
so  zealous  in  their  duties  that  they  would 
drudge  through  all  these  details,  and  see 
them  carried  out  themselves  ;  but  this  is 
not  discipline,  nor  can  it  be,  unless  the 
medical  officer  were  in  his  ward  through 
the  whole  twenty-four  hours. 

30.  "The  medical  staff-corps  are,  for 
the  most  part,  nothing  but  sweeps  and 
ration-carriers.  There  are  some  first-rate 
subjects  among  them  ;  but  the  endow- 
ments of  most  of  them  were  first-rate 
ignorance  of  the  very  details  of  nursing. 

31.  "  If  all  the  nurses  were  turned  out 
of  civil  hospitals,  and  men  engaged  pro- 
miscuously, without  character,  to  do  the 
work,  we  should  see  the  same  results. 

32.  "The  medical  inspectors,  as  far  as 
I  saw  them,  with  some  very  brilliant  ex- 
ceptions, regarded  only  hospital  order  and 
mere  conduct,  with  little  reference  to  the 
state  of  the  patients.  One  patient  suffer- 
ing from  frost-bite,  who  subsequently 
died,  had  not  been  moved  for  a  wegk. 
Being  unable  to  leave  his  bed,  and  having 
been  neglected,  he  was  found  in  a  state 
indescribably  horrible." 

33.  Every  ward,  or  set  of  wards,  should 
be  under  a  head-nurse.  Discipline  is  al- 
ways defective  under  other  arrangement, 
whether  in  a  military  or  a  civil  hospital. 

34.  Of  acute  cases,  one  nurse  may  well 
take  charge  of  forty  patients ;  while  of 
convalescents  or  persons  under  chronic 
ailments,  a  hundred  would  be  sufficiently 
served  by  one  nurse. 

35.  A  single  attendant  can  easily  per- 
form the  duty  of  night-watching  for  many 
bad  cases  if  the  beds  are  so  placed  as  to 
be  seen  from  a  single  point.  The  head- 
nurse's  room  should  have  a  window  look- 
ing into  her  ward. 

36.  It  is  highly  important  that  patients, 
who  must  necessarily  be  in  various  stages 
of  sickness  or  convalescence,  should  feel 
that  they  are  continually  under  the  eye  of 
the  head-nurse. 

,  37.  It  is,  of  course,  most  economical  to 
have  one  ward  for  each  head-nurse.  The 
ward,  therefore,  should  be  large  enough  to 
occupy  her  whole  attention  ;  but  not  so 
large  as  to  render  its  ventilation  difficult. 
38.  Small  wards  cannot  be  overlooked 
with  sufficient  strictness,  unless  indeed  a 
head-nurse  is  to  be  set  apart  for  each — ah 
arrangement  which  would  enormously  in- 
crease the  expenses  of  nursing,  without 
benefiting  the  patients. 

Nurses  in  civil  hospitals. — "  The  isola- 
tion of  each  head-nurse  and  her  nurses 
appears  to  me  very  important.  The  head  - 
nurse  should  be  within  reach  and  view  of 
her  ward  both  day  and  night.  Associa- 
ting nurses  in  large  dormitories  tends  to 
corrupt  the  good,  and  make  the  bad  worse. 
The  ward  should  have  but  one  entrance  ; 
and  the  head-nurse's  room  should  be  close 


to  it,  so  that  neither  nurse  nor  patient  can 
leave,  nor  any  one  enter  the  ward  without 
her  knowledge. 

2.  "  The  day-nurses  should  have  eight 
hours'  sleep,  and  if  it  be  possible,  four 
hours  daily  for  exercise,  private  occupa- 
tion, or  recreation.  They  may  have  one 
room. 

3.  "  The  night-nurses  should  be  on 
duty  twelve  hours,  with  instant  dismissal 
if  found  asleep  ;  eight  hours  should  be 
allowed  for  sleep,  and  four  hours  for  daily 
exercise,  private  occupation,  or  recreation. 
If  they  have  no  time  to  themselves  for 
their  mending,  making,  etc.,  they  do  it  at 
night,  sometimes  innocently,  sometimes 
to  the  injury  of  the  patients. 

4.  "I  would  not,  however,  prohibit  oc- 
cupation at  night ;  and  doing  something 
is  far  better  and  more  awakening  than 
doing  nothing.  This  is  one  of  the  matters 
the  head-nurse  should  constantly  look  to. 
I  do  not  fancy,  but  at  present  am  not 
positive  about,  cleansing  or  scrubbing  at 
night.  The  night-nurse  should  have  a 
reversible  lamp,  or  something  that,  with- 
out disturbing  the  patient,  gives  her 
light,  brighter  than  the  dim  fire  or  gas- 
light properly  maintained  in  the  wards  at 
night.     She  should  have  a  room  to  herself. 

5.  "At  present  I  incline  to  something 
of  the  following  scale.  Two  wards,  single 
are  best,  but  it  might  be  one  double  ward, 
with  forty  beds,  served  by  one  head-nurse 
and  three  nurses. 

6.  "  The  head-nurse  to  superintend  all 
things,  and  to  do  the  dressings  not  done 
by  the  surgeons  and  dressers,  assisted 
mainly  by  one  nurse,  whom  she  thus  in- 
structs in  nursing. 

7.  "  Another  nurse  to  do  the  scrubbing 
and  mainly  the  cleaning  ;  and  when  these 
are  over  to  mind  the  ward  during  the  re- 
maining hours  in  turn,  or  in  conjunction 
with  the  first  nurse. 

8.  "  The  third  to  be  the  night-nurse. 
In  the  morning,  before  dressing  begins, 
and  before  the  night-nurse  goes  off  duty, 
all  three  nurses  to  clean  the  ward,  make 
the  beds,  wash  the  helpless  patients,  etc, 

9.  "Hours  of  administration  of  medi- 
cine to  be  fixed,  and  the  medicine  always, 
except  at  night,  to  be  given  by  the  head- 
nurse. 

10.  "  Hours  of  morning  and  evening 
poulticing  and  dressing  to  be  fixed. 

11.  "Hours  of  exercise  of  head-nurse 
and  nurses  to  be  fixed  and  arranged  with 
reference  to  duties.  A  fixed  occasional 
holiday  given  in  turn  to  the  nurses  is 
good  ;  and  an  annual  longer  holiday  for 
them  and  for  the  head-nurses  is  good  ;  a 
fortnight  being  a  good  limit. 

12.  "The  holidays  should  be  distributed 
in  rotation  during  a  fixed  time  of  year, 
and  comprehended  in  two  or  three  months, 
or  four  at  the  outside  ;  and  no  woman  de- 
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clining  her  holiday  at   the  proper  time 
should  be  allowed  it  at  any  other. 

13.  "The  holidays  cause  inconvenience 

no  doubt,  but  do,  on  the  whole,  far  more 
good  than  harm. 

14.  "No  head-nurse  or  nurse  should  be 
out  of  the  hospital  before  or  after  the 
limit  of  her  daily  exercise  time,  two 
hours,  without  written  permission  of  the 
matron.  The  matron  should  put  the 
cause  and  amount  of  the  extension  in 
writing,  and  report  the  same  to  the  treas- 
urer or  chief  officer  at  the  next  gen- 
eral meeting  of  the  officers  of  the  hospi- 
tal. She  will  find  this  a  great  protection 
against  petitions  ;  and  there  is  no  doubt 
that  the  fewer  extraordinary  absences  the 
better. 

15.  "  Were  it  possible  to  have  a  small 
garden  ;  in  this,  at  strictly  separated  hours, 
the  men-patients,  the  women-patients,  the 
head-nurses,  and  nurses,  the  men-ser- 
vants if  they  chose,  which  is  perhaps  not 
likely,  could  walk  or  sit  down.  In  col- 
lege, much  effect,  and  much  refreshment 
is  produced  by  a  green  sward,  a  few 
trees,  some  shrubs,  a  fountain,  and  some 
seats. 

16.  "  This  arrangement  would  little  in- 
terfere with  its  enjoyment  by  the  digni- 
taries and  their  children,  who  require  it 
quite  as  much,  and  it  would  be  found  in 
its  results  practically,  and  not  poetically, 
useful. 

17.  "  Hospitals  are,  and  perhaps  must 
be,  in  or  near  crowded  thoroughfares. 
Streets  are  miserable  places  to  walk  in 
during  a  great  part  of  the  year.  Nurses 
want  and  unconsciously  crave  for  fresh 
air,  and  often  half-an-hour  is  better  than 
more  given  them  close  to  their  work  ;  and 
away  from  the  streets  it  would  be  a  great 
preservation. 

18.  "I  should,  however,  be  very  cau- 
tious as  to  introducing  music  or  anything 
of  that  sort.  Hospitals  are  not  tea- 
gardens,  nor  homes,  nor  meant  to  be 
either.  Great  quiet,  and  some  severity 
of  discipline,  are  necessary,  and  ought  to 
be  exacted. 

19.  "  I  think  the  head-nurses  should 
wear  a  regulation  dress,  and  the  nurses 
another :  if  we  adopt  the  honest  word 
'livery,'  in  use  in  the  hospitals,  it  will 
perhaps  do  no  harm.  Caps,  dresses,  and 
aprons  should  be  prescribed  ;  whether  or 
not  out-of-doors  dress  should  be  pre- 
scribed, is  to  be  considered  apart. 

20.  "Head-nurses  and  nurses  might 
wear  the  same  dress,  and  some  difference 
in  the  cap  would  be  quite  distinction 
enough.  Each  should  have  three  dresses, 
and  better,  I  think,  avoid  washing-stuffs. 
They  require  endless  change  to  look  de- 
cent. 

21.  "All  nurses  should  rank  and  be 
paid  alike,  with  progressive  increase  of 


wages  after  each  ten  years'  good  service, 
or  a  slow  annual  rise,  which  is  better. 

22.  "Nurses  should  be  of  unblemished 
character ;  of  strong  active  habits  ;  of 
not  less  than  thirty,  nor  more  than  sixty 
years  of  age. 

23.  "  I  incline  towards  giving  the  head- 
nurses  501.  a-year,  one  or  two  rooms  (one 
room  with  an  alcove  and  curtain  would 
be  best),  fuel,  and  light.  As  to  the  nurses' 
lodging :  the  night-nurse  should  have  a 
room  to  herself,  the  others  may  lodge  to- 
gether ;  entire  board,  fuel,  light,  and  good 
wages  to  be  given. 

24.  "  The  nurses'  room  should  be  sup- 
plied with  plain  comfortable  furniture. 
In  large  hospitals,  the  head-nurse  fur- 
nishes her  own  room  or  rooms,  which 
doubtless  promotes  her  comfort  and  her 
care  of  the  furniture  —  both  desirable 
things  ;  yet  the  tendency  of  many  to  ac- 
cumulate decorations,  which  take  time  to 
clean,  etc.,  is  a  drawback. 

25.  ''  I  should  be  inclined,  as  an  experi- 
ment, to  try  the  furnishing  plan,  or  at 
least,  to  have  some  scale  as  to  furniture 
allowed.  A  bed,  arm-chair,  and  sofa ;  a 
chest  of  drawers,  wash-hand  table  or 
shelf;  bookcase  or  shelves,  a  little  table 
and  a  large  one,  a  couple  of  chairs,  a 
footstool,  and  a  cupboard  with  broad 
shelves,  are  the  utmost  that  can  be  re- 
quired. 

26.  "All  provisions,  etc.  etc.,  should  be 
as  much  as  possible  brought  into  the 
wards,  or  to  the  ward- doors,  by  lifts. 
Nothing  should  be  fetched  by  the  nurses. 
This  would  save  much  time,  would  enable 
the  nurses  to  do  more  work,  and  yet  have 
more  leisure  ;  and  above  all,  would  obvi- 
ate the  great  demoralization  consequent 
on  the  nurses,  patients,  and  men-servants 
congregating  in  numbers  several  times 
daily. 

27.  "The  patients  should  be  made  as 
useful  as  possible,  consistently  with  their 
capacities,  inside  the  ward  ;  but  should 
be  permitted  to  fetch  nothing  into  it. 

28.  "A  difficult  and  important  point  to 
settle  is  the  amount  of  liberty  allowed  as 
to  receiving  visits.  It  is  desirable  on  all 
accounts  to  make  head-nurses  and  nurses 
feel  comfortable,  and,  as  it  were,  at  home  ; 
it  is  also  better  they  should  not  be  unne- 
cessarily out ;  also  London  distances  are 
great,  and  even  omnibus  fare,  is  a  consid- 
eration ;  also  it  is  important  to  remember 
that  these  women  are  apt  to  feel  and  say, 
'We  are  not  in  a  nunnery,' nor  should 
they  be. 

29.  "Such  are  the  nuisance  of  ordinary 
visitors,  and  the  greater  nuisance  of  ex- 
traordinary visitors,  that  I  think,  if  it 
were  possible  to  make  the  rule  that  no 
visitors  are  allowed,  it  would  be  a  great 
gain. 

30.  "But  at    all    events,   nurses    and 
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head-nurses  should  only  be  permitted  to 
receive  visitors  on  certain  days  and  hours 
of  the  week,  and  those  hours  aud  days 
should  be  strictly  kept  to.  In  military 
hospitals  a  still  more  rigid  rule  will  he 
necessary. 

31.  "No  discharged  patients,  however 
well  conducted  previously,  should  be  al- 
lowed to  visit  the  wards. 

32.  "Have  no  occasional  wards,  or 
wards  for  accidental  or  peculiar  patients." 

33.  To  the  question  of  the  Royal  Com- 
missioners, appointed  to  inquire  into  the 
regulations  affecting  the  sanitary  con- 
dition of  the  army — "Are  there  not  ma- 
trons in  all  the  best  civil  hospitals  ?"  Miss 
Nightingale  replied,  "In  all  that  I  am 
acquainted  with." 

Respective  Ditties  and  relative  Position 
of  Nurses  and  Orderlies. — 1.  "The  admin- 
istration of  diets  and  of  medicine,  the 
making  of  poultices,  the  application  of 
leeches,  blisters,  and  minor  dressings,  the 
management  of  the  ventilation  and  warm- 
ing of  wards,  should  always  be  in  charge 
of  the  head-nurse. 

2.  "Under  her,  the  cleanliness  of  the 
ward,  bed,  bedding,  and  utensils  of  the 
patients,  as  well  as  their  personal  cleanli- 
ness, the  fetching  of  diets,  the  warming 
and  ventilation  of  the  wards,  are  to  be  at- 
tended to  by  the  orderlies,  but  always  un- 
der the  nurse's  surveillance  ;  and  she  is  to 
have  the  power  of  reporting  disobedience 
on  their  part. 

3.  "The  best  class  of  men  to  be  re- 
cruited for  the  medical  staff  corps  are  dis- 
charged soldiers  or  civilians  of  good  char- 
acter ;  they  should  always  be  men  who 
can  read  and  write. 

4.  "  If  they  are  to  nurse,  they  should 
be  instructed  in  the  duties  of  nursing,  as 
also  in  those  of  cleaning,  etc.,  by  head 
female  nurses,  who  understand  these 
things.  To  the  superior  ranks,  a  few 
simple  anatomical  lectures  might  be  given 
by  the  medical  officers. 

5.  "Dispensers  must,  of  course,  be 
suitably  educated,  if  they  are  to  dispense. 

6.  "The  proportion  of  orderlies  should 
not  be  less  than  one  to  every  seven  sick, 
where  there  is  no  head  female  nurse.  I 
am  not  speaking  of  convalescents. 

7.  "Where  there  is  a  female  head- 
nurse,  but  no  lifts,  or  supply  of  hot  and 
.cold   water  all   over  the  buildings,  still 

one  orderly  to  every  seven  patients 
will  not  be  too  much.  On  an  average, 
these  two  appliances  make  the  difference 
of  one  orderly's  duty  to  a  ward  of  thirty 
sick. 

8.  "Again,  a  ward  of  thirty  sick,  with 
these  appliances  will  be  better  served  by 
three  orderlies  and  half  a  nurse  (for  one 
head  nurse  could  see  after  two  such  wards), 


than  a  ward  without  the  appliances  could 
be  by  four  orderlies. 

9.  "The  proportion  of  severe  cases  in 
military  hospitals  being  generally  much 
smaller  than  in  civil  ones,  one  nurse  could 
overlook  two  wards  of  thirty  beds,  pro- 
vided they  were  on  the  same  floor  ;  but  in 
all  other  respects  the  wards  should  be 
quite  separate. 

10.  "No  man  should  be  kept  on  duty  in 
a  ward  more  than  twelve  hours  altogether. 
Watches  of  four  hours  are  good,  as  in  the 
naval  service.  But  this  is  a  question 
which  the  proper  military  surgeons  can 
alone  decide. 

11.  "Twelve  hours  for  the  orderly  to  be 
oft'  duty  are  not  at  all  too  much. 

12.  "  On  an  average,  all  men  and  wo- 
men, after  a  day  of  labor,  require  a  good 
night's  rest ;  in  the  long-run,  and  when 
they  do  not  have  it,  either  health,  effi- 
ciency, or  sobriety,  or  all  three,  go. 

13.  "A  strong  man  is  no  exception  to 
the  rule  ;  for  if  made  to  do  night-duty 
after  a  laborious  day,  he  will  either  go  to 
sleep,  or  drink  to  keep  awake,  or  he  will 
become  knocked-up  before  his  time.  It 
is  therefore  sound  economy  to  give  watch- 
ers sufficient  sleep." 

14.  "You  will  get  more  work,  and  get 
it  longer,  out  of  the  man  by  giving  him 
twelve  hours  on  duty  and  twelve  hours 
off'.  It  is  better  for  him  to  have  eight 
than  seven  hours'  sleep ;  and  one  or  two 
hours  for  exercise  and  fresh  air  each 
afternoon,  or  each  alternate  afternoon, 
make  a  man  last  longer  than  going  to  ex- 
ercise himself  in  some  tap. 

15.  "  Supposing  regular  night-duty  re- 
quired in  a  ward  of  thirty  men,  supplied 
as  above,  and  served  by  half  a  nurse  and 
three  orderlies,  it  might  work  thus  :  the 
principal  medical  officer  will  decide  whe- 
ther the  same  orderly  should  do  the  night- 
duty  for  a  week,  or  the  three  on  succes- 
sive nights  ;  probably  the  latter. 

16.  "  The  orderly  might  come  on  night- 
duty  at  nine  P.M.,  and  remain  till  nine 
A.  M.,  thus  taking  his  share  in  the  heavy 
morning  work  of  cleaning  the  ward,  etc. 
A  large  ward  got  into  thorough  order  by 
nine  A.  M.  is  in  very  good  time. 

17.  "A  nurse,  whether  male  or  female, 
watching  and  fasting  in  a  ward  from  nine 
to  nine,  or  even  from  nine  to  six,  would 
either  soon  be  unfit  for  duty,  or  put  drams 
in  his  or  her  pocket,  or  doze  through  the 
night.  I  think,  therefore,  that  a  night- 
ration  for  night-watchers  is  indispensable. 

18.  "It  should  be  arranged  that  the 
nurses  who  sleep  before  and  after  the 
watch  may  be  enabled  to  do  so  quietly. 
This  is  by  no  means  always  attended  to, 
either  in  civil  or  military  hospitals." 

19.  After  describing  the  uncertain  ar- 
rangements for  nursing  in  our  military 
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hospitals,  Miss  Nightingale  concludes : 
"  All  this  refers  to  things  at  home,  not  to 
war-time,  nor  to  any  emergency.  Upon 
each  and  all  these  systems,  or  no  sys- 
tems, it  is  hardly  necessary  to  make,  any 
comments. 

20.  "  There  should  he  a  ward-master 
for  every  live  or  six  wards,  whose  whole 
business  should  he  to  see  to  the  regula- 
tions and  discipline  of  the  orderlies,  and 
to  the  enforcing  obedience  to  the  orders 
of  the  nurse. 

21.  "  It  is  obvious  that  if  the  nurse  is 
not  in  authority  in  regard  to  all  that  con- 
cerns the  patient,  her  duties  will  become 
impossible  ;  but  if  she  is  in  authority,  the 
orderlies  will  willingly  obey  her. 

22.  "It  should,  therefore,  be  compul- 
sory that  she  should  report  a  refractory 
orderly  to  the  ward-master,  or  to  the  cap- 
tain of  orderlies,  if  such  an  officer  be 
created. 

23.  "  The  ward-master  should  be  in 
charge  of  all  returns,  accounts,  state- 
ments, diet-rolls,  etc.,  so  as  to  set  the 
nurse  completely  at  liberty  to  attend  to 
her  ward." 


Statistics  of  Hospitals. 

"  The  sickness  to  which  mankind  is 
liable,"  says  Dr.  William  Farr,  "doesnot 
occur  at  any  one  time  or  age,  but  in  an 
interspersed  manner  over  the  lifetime  of 
each  person.  The  constant  quantity  of 
sickness  is  kept  up  by  a  succession  of  dis- 
eases attacking  the  body  at  intervals  and 
in  paroxysms,  which,  however  irregular 
they  appear  in  a  limited  sphere  of  obser- 
vation, are  really  definite  in  number,  and 
separated  by  definite  spaces. 

2.  "As  a  certain  order  is  preserved  in 
the  performance  of  the  healthy  functions, 
so  their  derangement,  in  similar  circum- 
stances, also  observes  an  order  and  regu- 
larity of  succession. 

3.  "  To  accuse  the  human  frame  of  per- 
petual malady  is  as  ridiculous  as  to  .at- 
tribute, with  some  theological  writers, 
unintermitting  wickedness  to  the  human 
heart  ;  but  if  every  alteration  of  the  mul- 
tiplied parts  of  the  human  body,  every 
transient  trouble  of  its  infinite  move- 
ments, every  indigestion  in  man,  and 
every  fit  of  hysteria  in  woman,  were  reck- 
oned, few  days  of  human  life  would  re- 
main clear ;  and  if  the  same  scrutiny 
were  extended  to  the  state  of  the  brain, 
the  world  may  very  civilly  be  sent  to 
An ti cy ra — naviget  An t icyram. 

4.  "  In  determining  the  quantity  of 
sickness,  and  the  attacks  of  disease,  the 
slighter  affections  are  therefore  passed 
over  ;  as,  whatever  difference  there  may 
be  in  the  representation  and  expression, 
it  is  probable  they  have  a  tolerably  con- 


stant relation,  in  the  same  class  of  society, 
to  the  severer  cases  recognized,  and  di- 
rectly diminishing  production  by  putting 
a  stop  to  labor. 

5.  "  Men  placed  in  the  same  circum- 
stances, appear  equally  liable  to  an  attack 
of  sickness  between  11  and  60  years  of 
age  ;  100  of  the  London  laborers/in  each 
of  the  decennial  periods,  20-30,  30-40, 
40-50,  50-60,  had  nearly  23.5  attacks  of 
sickness  annually  ;  the  highest  number 
was  26.4,  the  lowest  22.4.  A  closer  agree- 
ment could  not,  considering  the  extent  of 
observation,  and  all  the  accessory  circum- 
stances, be  expected. 

6.  "  The  sick-time  increases  with  age  in 
a  geometrical  progression. — If,  therefore, 
the  number  of  attacks  at  each  age  be  the 
same,  the  duration  of  each  attack  will  in- 
crease in  the  same  ratio  ;  and  conversely, 
if  the  duration  of  the  cases  and  sick-time 
augment  at  the  same  rate,  the  number  of 
attacks  at  every  age  will  be  equal.  Any 
two  of  the  elements  being  given,  the  third 
may  always  be  deduced  from  them. 

7.  "  Again,  if  the  mortality  of  the  at- 
tacked increase  at  the  same  rate  as  the 
mortality  of  the  entire  population,  the 
proportion  attacked  at  every  age  will  be 
the  same.  Among  the  London  laborers 
the  mortality  between  30-40,  40-50,  was 
1.48,  2.43,  in  100  living  ;  the  mortality 
among  100  attacked  was  6.5,  10.4.  Now 
1.48  is  to  2.43  very  nearly  as  6.5  is  to  10.04  ; 
and  it  results  from  this,  that  the  attacks, 
whatever  their  absolute  number  may  be, 
whether  22  or  52,  were  the  same  in  both 
periods. 

8.  "We  pass  over  several  important 
applications  of  these  facts  to  practical 
medicine,  and  to  practical  statistics, 
where,  as  in  trigonometry,  two  of  the 
elements  of  calculation  can  frequenthy  be 
measured  when  the  third  is  only  attaina- 
ble indirectly  ;  expressing  a  hope,  how- 
ever, that  they  may  be  made  available  in 
the  next  census  to  throw  much  light  upon 
the  sanitary  state  of  different  classes  of 
the  population. 

9.  "External  circumstances  have  the 
greatest  influence  on  the  attacks  of  dis- 
eases ;  age  and  the  internal  state  of  the 
body  determine  their  mortality  and  dura- 
tion. When  the  people  of  this  country 
are  placed  in  destructive  agencies,  these, 
like  balls  in  battle,  carry  them  off,  by  at- 
tacking a  greater  number  ;  they  also  add 
to  the  fatality  of  the  attack  ;  but  after  a 
man  is  seized,  age  and  vital  tenacity,  ex- 
clusively of  medicine,  are  the  great  modi- 
fiers on  which  his  life  and  sufferings  de- 
pend. 

10.  "  In  epidemics  the  attacks  gene- 
rally become  much  more  fatal  at  the  same 
time  that  the}'  are  more  numerous. 

11.  "  When  slighter  and  ephemeral 
cases  are  corrected,  and  organic  diseases 
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are  excluded,  the  duration  of  eases  among 
the  adults  does  not,  according  to  the 
returns  of  the  dock-yards,  exceed  twelve 
days." 

12.  Two  reports  of  a  Committee  of 
the  Council  of  the  Statistical  Society  of 
London  on  hospital  statistics  have  been 
published  in  the  5th  and  7th  vols,  of  the 
Journal  of  this  Society.  The  information 
contained  in  the  two  reports  is  elementary 
and  suggestive,  rather  than  conclusive  ; 
and  of  this  circumstance  the  reporters 
themselves  would  seem  to  be  aware  ;  for 
they  state  that  "the  tables  which  are 
here  "brought  together  must  be  regarded 
rather  in  the  light  of  materials  placed  in 
a  convenient  relation  to  each  other  for 
the  purposes  of  comparison,  than  as  lead- 
ing to  any  broad  inference  ;  or  as  being 
in  themselves  sufficient  for  the  establish- 
ment of  any  important  truths."  Such 
materials,  however,  the  Committee  re- 
ports, "often  derive  an  unexpected  value 
from  some  inquiry  which  does  not  spring 
directly  out  of  them."  The  difficulties 
and  uncertainties  here  hinted  at  arise  al- 
together from  the  want  of  simplicity  and 
of  method  in  the  hospital  records.  Such 
being  the  case,  we  must  have  recourse  to 
ascertained  principles,  and  to  such  facts 
as  may  be  within  reach. 

13.  Any  attempt  to  extend  the  present 
investigation  farther  back  would  be  but 
a  waste  of  time,  reliable  statistics  being, 
even  up  to  our  day,  hardly  attained  any- 
where in  hospital  polity.  Scarcely  any- 
thing is  known  of  the  death-rate  in  hos- 
pitals during  the  first  half  and  more  of 
the  last  century,  when,  in  fact,  the  hospi- 
tals generally  throughout  Europe  were 
little  better  than  lazar-houses. 

14.  Dr.  Parr,  speaking  of  the  public 
institutions  of  London,  says,  that  in  the 
quarter  ending  March  31,  1850,  which 
may  be  taken  as  a  fair  average,  40,783 
inmates  were  contained  in  them;  "namely, 
on  an  average  of  the  two  periods  given 
in  the  table,  3579  in  the  military  and 
naval  asylums,  670  in  military  and  naval 
hospitals,  23,972  in  workhouses,  3067  in 
hospitals  for  the  treatment  of  common 
diseases,  3849  in  lunatic  asylums,  and 
5435  in  prisons.  Of  10,000  inhabitants, 
108  are  in  workhouses,  24  in  prisons,  17 
in  lunatic  asylums,  14  in  hospitals ;  183 
in  one  kind  of  public  institution  or  other. 
In  other  words,  1  in  93  of  the  inhabitants 
are  in  workhouses,  1  in  726  in  hospitals,  1 
in  578  in  lunatic  asylums,  1  in  410  in 
prison." 

15.  This  is  but  a  general  view ;  yet 
even  "the  most  general  view  of  the  pub- 
lic and  charitable  institutions  of  one  of 
the  greatest  cities  in  the  world,  cannot 
fail  to  be  as  useful  as  it  is  interesting." 

16.  "  The  fourteen  general  hospitals  of 


the  metropolis,"  says  the  Society's  Re- 
port, "admitted  into  their  wards  in  the 
course  of  a  year  33,453  in-patients,  and 
treated  as  out-patients  and  casual  suf- 
ferers 313,061  more,  making  a  total  of 
346,514  patients  in  a  year. 

17.  "The  thirty-six  special  hospitals 
and  asylums  received  in  the  year  12,355 
in-patients,  and  treated  56,008  out-pa- 
tients, and,  including  19,636  patients  not 
distinctly  specified  as  in-  or  out-patients, 
a  total  of  88,059. 

18.  "The  general  and  special  hospitals 
taken  together  received  45,808  in-patients, 
and  treated  369,129  out-patients,  making 
a  grand  total  of  persons  relieved  of  434,- 
573,  including  the  19,636  not  classed. 

19.  "  Forty-two  general  dispensaries 
give  a  return  of  211,016  out-patients 
treated  in  a  year. 

20.  "  The  eighteen  special  dispensaries 
return  21,862  as  the  number  of  patients 
attended  in  a  year. 

21.  "The general  and  special  dispensa- 
l'ies  taken  together  accordingly  give  a 
return  of  no  less  than  232,878  patients 
treated  either  at  their  own  homes  or  at 
the  institutions  themselves,  in  the  course 
of  the  year. 

22.  "  In  Paris, "  says  Miss  Nightingale, 
"an  Annual  Report  of  Hospitals  is  pub- 
lished ;  but  the  only  useful  statistical  in- 
formation to  be  gleaned  from  it  is  the 
number  of  sous  each  patient  has  cost. 
For,  although  it  gives  the  number  of 
adults,  male  and  female,  and  of  children, 
who  have  been  admitted  and  who  have 
died  during  the  vear,  yet  this  in  itself 
tells  little. 

23.  "If  the  hospitals  of  London  and 
Paris  would  give  us  the  information  con- 
tained under  the  eight  following  heads,  so 
important  would  be  the  knowledge  there- 
by conveyed,  that  it  would  be  worth  while 
to  go  back  for  many  years  to  construct 
such  tables,  and  to  continue  the  same 
forms  hereafter : — 

i.  "The  numbers  admitted  for  each 
decennial  period  of  age  for  each 
sex  per  annum. 

ii.  "The  numbers, similarly  arranged, 
remaining  in  hospital  at  the  end  of 
the  preceding  year. 

iii.  "The  numbers  dead  for  each  sex 
at  each  decennial  period  of  age 
per  annum. 

iv.  "  The  numbers  discharged  cured, 
similarly  arranged,  per  annum. 

v.  "The  numbers  discharged  incura- 
ble, similarly  arranged,  per  an- 
num. 

vi.  "The  numbers  remaining  in  hos- 
pital at  the  end  of  the  current 
year,  similarly  arranged. 

vii.  "The  diseases  remaining,  admitted, 
died,  cured,  discharged  incurable, 
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and  remained,  for  each  sex  and 
each  decennial  period  of  age,  per 
annum, 
viii.  "Duration  of  cases  similarly  ar- 
ranged. 

24.  "An  ill-constructed  hospital  will 
certainly  produce  a  high  rate  of  mortality; 
but  it  would  be  an  error  to  conclude  that 
the  death-rate  is  in  every  case  an  accurate 
test,  since  a  high  rate  of  death  will  some- 
times proceed  from  causes  independent  of 
structural  defects.  In  a  town  where  peo- 
ple are  much  employed  in  machineries 
and  foundries,  its  hospitals  will  necessa- 
rily receive  a  larger  proportion  of  severe 
injuries  than  those  of  another  town  where' 
the  laboring  classes  are  differently  em- 
ployed." 

25.  "It  is  of  great  importance,"  says 
Dr.  Farr,  "for  medical  men  to  know  the 
average  number  of  deaths  in  all  cases 
that  come  under  their  care,  in  order  to 
judge  of  the  remedial  influence  of  medi- 
cal applications.  The  hospitals  furnish 
some,  although  inadequate,  information 
on  this  head.  The  sanability  of  the  sick 
decreases  in  large"  cities. 

26.  "The  rate  of  mortality  varies  in 
the  progress  of  cases  to  their  termination. 
It  has  been  found  that  the  ratio  varies 
according  to  a  mathematical  law;  describ- 
ing a  regular  curve,  which  can  be  calcu- 
lated; the  results  observed,  and  calculated, 
agreeing  with  great  exactness.  The  law 
has  been  investigated  in  cholera  and 
smallpox. 

27.  "Mr.  Edwards  first  showed,  from 
tables  published  by  Dr.  Southwood  Smith, 
that  the  mortality  of  the  fever  patients  in 
the  London  Fever  Hospital,  between  15- 
60,  increased  every  year,  at  a  rate  meas- 
ured by  a  constant  (1.03)  discovered  by 
him,  and  applied  to  the  construction  of 
tables  of  mortality.  He  also  first  an- 
nounced that  if  the  mortality  of  all  the 
patients  increased  in  the  same  ratio,  the 
number  at  each  age  between  15  and  60 
must  be  thcsame;  and,  moreover,  that 
as  the  amount  of  sick-time  increases  as 
the  mortality,  the  duration  of  each  case 
will  increase  in  the  same  ratio. 

28.  "After  much  suffering,  and  much 
struggling,  in  the  last  stages  of  illness,  in 
weakness  and  in  poverty,  great  numbers 
are  carried  to  the  London  hospitals  and 
to  workhouses.  The  division  of  the  deaths 
by  the  population  of  such  institutions  for 
the  reception  of  the  sick  naturally  ex- 
hibits a  high  ratio ;  and  the  resulting 
mortality  is  very  different  from  that  which 
the  whole  population  exhibits.  Thus 
there  are  districts  in  England  in  which 
the  annual  mortality  does  not  exceed  17 
in  1000;  in  all  England  the  annual  rate 
of  mortality  was  22  in  1000 ;  in  London, 
in  1888-44,  the  annual  rate  of  mortality 
was  25  in  1000;  in  the  first  quarter  of 


1850  it  was  at  the  rate  of  24  in  1000  an- 
nually; in  the  same  quarter,  the  mortality 
in  the  public  institutions  was  at  such  a 
rate  that  if  it  continued  uniform  for  a 
year,  230  would  die  to  1000  inmates.  The 
mortality  was '23  per  cent." 

29.  Referring  exclusively  to  the  general 
hospitals  of  the  metropolis,  "the  annual 
rate  of  mortality  was  82  per  cent. ;  in  the 
consumption  hospital  82  per  cent. ;  in  the 
fever  and  smallpox  hospitals  about  302 
and  304  per  cent. ;  in  the  lying-in  hospitals 
the  mortality  of  the  women  and  children 
has  not,  this  quarter,  been  distinguished. 
No  inference  should  be  drawn  from  the 
return  in  respect  to  the  mortality  of  par- 
ticular hospitals;  thus,  as  at  King's  College 
Hospital,  the  mortality  may  be  high  from 
patients  having  been  received  in  a  dying 
state",  or  from  an  accidental  concurrence 
of  circumstances ;  or  the  mortality  may 
be  low  from  the  removal  of  patients  in 
the  last  stage  of  illness.  It  is  well  known 
that  the  mortality  is  not  so  high  among 
surgical  as  it  is  among  medical  cases. 
The  mortality  in  the  military  was  lower 
than  in  the  civil  hospitals. 

30.  "  The  annual  rate  of  mortality  in 
lunatic  asylums  was  13  per  cent.  The 
rate  in  Bethlehem  was  7  per  cent.  ;  in 
other  asylums  the  mortality  varied  from 
13  to  22  percent," 

31.  We  have  recently  had  much  discus- 
sion on  the  mortality  of  the  London  hos- 
pitals relatively  to  each  other,  with  com- 
parisons also  between  these  last  and  the 
death-rates  of  the  hospitals  of  Paris ;  in 
which,  owing  chiefly,  it  is  said,  to  differ- 
ences of  race,  constitutional  strength, 
and  to  the  comparatively  low  diet  of  the 
French  people  generally,  sick  as  well  as 
healthy,  the  losses  are  uniformly  higher 
than  amongst  public  patients  treated 
within  the  United  Kingdom.  It  is  found, 
however,  that  a  comparison  of  mortality 
of  one  general  hospital  with  that  of  an- 
other, within  any  given  city,  is  surrounded 
by  so  many  sources  of  fallacy  that  no  re- 
liable conclusions  can  be  obtained.  It  is 
different  in  the  instances  of  lying-in  hos- 
pitals, whose  death-rates  afford  certain 
material  for  comparison. 

32.  "We  possess,"  says  the  Lancet, 
"something  like  a  standard  by  which  to 
judge  the  normal  and  unavoidable  risk  of 
a  woman  in  childbed.  If  that  standard 
be  much  exceeded,  the  inference  that  the 
patients  are  subjected  to  some  unusual 
cause  of  disease  is  perfectly  logical." 


Mortality  of  Hospitals. 

What  hospital  mortality  may  become 
through  hospital  mismanagement,  we  may 
learn  from  many  records,  civil  and  mili- 
itary  ;  but  chiefly  from  the  records  of  the 
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British  army.  In  the  Crimea  alone  the 
mortality  was  only  short  of  the  total  loss 
of  the  original  force,  composed  principally . 
of  old  soldiers.  Younger  men  were  sent 
to  replace  them,  but  they  died  in  still 
greater  numbers,  until  measures  of  sani- 
tary precaution  were  applied  to  the  camp, 
the  transport,  and  the  hospital.  Under 
neglects  of  every  kind  18,000  men  per- 
ished, who  might  easily  have  been  saved. 
Under  the  system  of  neglect  two  men  died 
at  Scutari  out  of  every  five,  and  one  died 
at  Ivoulali  out  of  every  two  admitted  into 
hospital.  Under  proper  sanitary  regula- 
tions the  mortality  sank  to  a  nineteenth 
part  of  these  proportions. 

2.  So  sensible  was  Dr.  "William  Fergu- 
son of  the  dangers  of  ill-arranged  hos- 
pitals, that  he  declared  they  would  de- 
stroy an  army  faster  than  any  government 
could  recruit  it. 

3.  "  In  the  infancy  of  knowledge,  when 
Christian  benevolence  provided  for  the 
sick  and  destitute,  and  when  it  was  also 
the  sole  foundation  of  the  work,  hospitals 
were  built  in  situations  and  on  plans 
which  were  far  from  realizing  the  inten- 
tions of  their  founders.  Mere  shelter, 
food,  and  attendance  were  to  be  afforded 
to  as  large  a  number  of  sufferers  as  pos- 
sible. In  times  of  pestilence,  the  build- 
ings would  be  crowded  to  excess,  as  we 
have  seen  in  the  case  of  the  Irish  work- 
houses during  the  famine  of  1847.  And 
who  can  tell  how  much  of  the  dire  loss  of 
human  life  in  the  Middle  Ages,  and  dur- 
ing the  great  Irish  calamity  alluded  to, 
was  due  to  benevolence  misdirected  ? 

4.  "  One  of  the  most  striking  illustra- 
tions of  the  results  of  absence  of  knowl- 
edge on  those  subjects  is  afforded  by  the 
experience  of  the  Hotel-Dieu,  at  Paris. 
By  the  statutes  of  its  founders  '  all  appli- 
cants' were  to  be  'admitted.'  It  had  1200 
beds,  and  toward  the  end  of  the  last 
century  these  beds  used  to  receive,  at  the 
same  time,  from  2000  to  5000  sick ;  and 
during  epidemics  as  many  as  7000  have 
been  in  the  building  at  one  time.  From 
20,000  to  30,000  sick  passed  through  the 
hospital  in  one  year,  about  25  per  cent,  of 
whom  were  carried  to  the  cemeteries.  In 
the  other  hospitals  of  Paris  the  mortality 
was  about  12£  per  cent   of  the  sick. 

5.  "The  excuse,"  says  Miss  Nightin- 
gale, "  for  the  enormous  mortality  of  the 

•Hotel-Dieu  was  the  same  as  is  put  for- 
ward by  ill,  and  even  by  many  well-inten- 
tioned persons  at  the  present  day  for  the 
high  rate  of  mortality  in  civil  hospitals, 
and,  during  war,  in  military  hospitals, 
viz.,  that  only  the  worst  cases  were  sent 
there,  and  that  the}r  were  sent  only  to 
die.  The  frightful  overcrowding  and  bad 
ventilation,  with  the  absence  of  every 
sanitary  precaution,  were,  however,  the 
real  causes  of  the  catastrophe  in  the  Hotel- 


Dieu,  just  as  the  frightful  overcrowding, 
and  want  of  ventilation,  the  defective 
drainage,  and  want  of  cleanliness,  were 
the  causes  of  the  catastrophe  at  Scutari." 

6.  Much  discussion,  followed  by  careful 
investigations,  resulted  upon  both  calam- 
ities ;  and,  in  the  instance  of  the  Hotel- 
Dieu,  eventuated  in  the  introduction  into 
France  of  vast  improvements  in  hospital 
construction  and  management.  It  will  be 
well  if  the  experiences  of  our  own  hospi- 
tals shall  lead  to  similar  results;  and,  as  to 
the  example  of  Scutari — and  we  have  had 
many  such— it  is  to  be  hoped  that  its  his- 
tory may  also  lead  to  some  real  and  per- 
manent improvements  in  our  military 
system,  as  well  as  in  our  military  hospi- 
tals. 

7.  The  truth  is  that,  up  to  this  hour, 
governments,  hospital  trustees,  and  com- 
mittees, are  too  apt  to  conclude  that  they 
have  done  all  that  is  requisite  when  they 
have  provided  "  the  very  best  professional 
advice  and  assistance  that  can  be  ob- 
tained ;"  and  so  the  enormous  mortality 
of  hospitals  has  come  to  be  considered  as 
unavoidable,  merely  indicating  the  per- 
centage of  mortality  inevitably  resulting 
from  disease. 

8.  "  But  nature  is  never  to  blame.  If 
the  cases  be  bad  as  possible,  all  the  more 
necessity  is  there  for  care  in  placing  them 
where  they  may  have  a  moderate  chance 
to  recover.  To  place  patients  in  musty 
wards  is  simply  to  kill  them,  with  the  ad- 
dition of  torture.  The  great  army-sur- 
geon, Sir  John  Pringle,  knew  this  quite 
well  when  he  asserted  that  hospitals  were 
amongst  the  chief  causes  of  the  mortality 
of  armies.  We  may  safely  extend  this 
remark,  and  say  that  badly  constructed 
civil  hospitals,  and  other  charitable  insti- 
tutions, increase  the  mortality  of  towns 
and  districts.  We  may  take  for  granted, 
that  no  hospital  ought  to  }deld  a  mortal- 
ity on  its  sick  treated  of  seven  to  ten  or 
eleven  per  cent.,  as  is  the  case  with  so 
many  of  our  existing  metropolitan  hos- 
pitals. A  certain  percentage  of  death  is 
inevitable,  but  not  a  percentage  such  as 
this." 

9.  Within  these  few  yeai's  an  inquiry 
into  the  comparative  mortality  of  the 
hospitals  in  London  with  each  other,  and 
with  those  of  Paris,  has  been  instituted 
in  our  medical  periodicals  ;  but  the  diffi- 
culties, as  shown  by  Dr.  Guy,  are  such  as 
to  render  all  such  comparisons  at  present 
useless,  or  nearly  so. 

10.  From  all  the  calculations  that  could 
be  made,  Dr.  Guy  states  that  "the  inhab- 
itants of  Paris  are  more  pi^one  to  fatal 
diseases,  or  that  they  are  exposed  to  more 
fatal  local  influences,  or  that  the  two  unfa- 
vorable conditions  are  in  their  case  united. 

11.  "We  may  safely  assume  that  the 
inhabitant  of  Paris  is  a  worse  subject  for 
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hospital  treatment  than  the  inhabitant  of 
London  ;  and  if  the  hospitals  of  the  two 
capitals  could  be  on  a  par  in  respect  of 
all  means  of  successful  treatment,  their 
patients  would  not  enter  them  on  equal 
terms. 

124  "This,  then,  is  one  difference  be- 
tween the  inhabitants  of  London  and 
Paris.  Another,  and  a  more  important 
difference,  and  one  which  must  have  a 
very  powerful  effect  on  the  hospital  mor- 
tality of  the  two  capitals,  consists  in  the 
widely  different  provision  made  for  the 
care  and  treatment  of  the  indigent,  the 
insane,  the  sick,  and  the  infirm  in  Lon- 
don and  Paris  respectively. 

13.  ."  Though  the  destitute  part  of  the 
London  population  is  provided  for  in  sick- 
ness in  the  wards  of  our  unions  and  work- 
houses, a  certain  small  portion  of  that 
very  poor  population  gains  admission 
into  our  London  hospitals.  It  results 
that  probably  one  in  fifteen  of  the  inmates 
of  London  hospitals  belongs  to  that  des- 
titute class  for  which  our  workhouses  are 
intended  ;  the  remaining  fourteen  consist 
chiefly  of  poor  persons  to  whom  the  term 
"destitute"  could  not  be  properly  ap- 
plied, and  of  respectable  working  men 
and  artisans,  with  a  small  number  of 
tradesmen,  and  a  few  of  better  station. 

14.  "But  the  task  of  providing  for  the 
sick  poor  in  the  more  severe  class  of  mal- 
adies is  performed  by  our  hospitals  in 
part  only  ;  a  very  considerable  number  of 
the  worst  cases  of  illness  being  treated  at 
the  homes  of  the  sufferers  themselves  by 
the  physicians  and  surgeons  of  our  dis- 
pensaries. 

15.  "Nor  ought  it  to  be  forgotten  by 
any  inquirer  into  the  mortality  of  our 
London  hospitals,  that  the  hospitals  them- 
selves consist  of  at  least  three  distinct 
classes.  We  have  our  general  hospitals, 
our  class  hospitals,  and  our  special  hospi- 
tals— hospitals,  endowed  and  unendowed, 
for  the  treatment  of  diseases  of  the  more 
severe  class,,  with  few  exceptions,  and 
without  distinction  of  sex  or  age  '/hos- 
pitals for  women,  for  children,  for  sea- 
men, for  foreigners  ;  hospitals  for  insan- 
ity, consumption,  cancer,  deformities, 
skin-diseases,  and  venereal  maladies. 

16.  "Hence  it  happens  that  the  wards 
of  a  general  or.mixed  hospital  present  by 
no  means  a  faithful  picture  of  the  more 
severe  accidents  and  diseases  of  the  pop- 
ulation in  the  proportions  in  which  they 
occur.  Most  cases  of  smallpox  are  taken 
to  the  smallpox  hospital ;  many  cases  of 
fever  are  removed  to  the  fever  hospital ; 
the  insane  find  a  hospital  and  a  home  at 
St  Luke's  or  Bethlehem  ;  for  consump- 
tive cases  there  are  two  special  hospitals  ; 
several  special  maladies,  such  as  cancer, 
fistula,  diseases  of  the  eye,  diseases  of  the 
skin,  deformities,  and  venereal  diseases, 


have  special  hospitals  provided  for  them  ; 
and  whole  classes  of  the  population,  such 
as  women,  children,  seamen,  and  foreign- 
ers, have  also  their  own  special  hospitals. 

17.  "A  minute  comparison  of  the  mor- 
tality of  the  London  and  Paris  hospitals 
is  neither  necessary  nor  possible.  The 
first  and  most  fatal  obstacle  to  such  a 
comparison  is  offered  by  the  fact  that 
the  Parisian  hospitals  are  the  recipients 
alike  of  the  destitute  and  of  the  poor,  so 
that  they  discharge  the  twofold  function 
of  the  London  workhouse  infirmary  and 
the  London  hospital. 

18.  "A  second  peculiarity,  which  is 
not  without  effect  on  the  rate  of  mortality 
in  the  two  [sets  of]  hospitals  is,  that  the 
Parisian  are  supplied  by  the  central  ad- 
ministration with  cases  for  which  they 
are  compelled  to  provide  accommodation, 
so  that  they  are  subject  to  be  greatly 
overcrowded  in  unhealthy  years  and  sea- 
sons ;  while  in  London  the  governing 
bodies  of  our  hospitals  are  under  no  such 
compulsion,  and  receive  a  number  of 
patients,  determined  not  by  the  wants 
of  the  population,  but  by  their  own  re- 
sources. 

19.  "If  to  the  two  leading  causes 
affecting  the  rate  of  mortality  of  the 
Parisian  hospitals  are  added  the  two 
facts,  that  the  hospitals  which  are  best 
entitled  to  be  considered  as  '  general 
hospitals'  receive  from  the  central  ad- 
ministration those  cases  in  excess  which 
their  physicians  and  surgeons  may  be 
most  desirous  of  studying,  and  that  the 
special  hospitals  in  the  two  capitals  do 
not  admit  of  being  compared  with  each 
other,  the  uselessness  of  comparing  hos- 
pital with  hospital  in  the  two  capitals 
respectively,  or  even  comparing  the  ag- 
gregate of  the  two  hospitals  of  the  one 
with  those  of  the  other,  must  be  quite 
obvious. 

20.  "The  remarks  which  apply  to  a 
comparison  between  the  hospitals  of 
London  and  those  of  Paris  must  also 
apply  to  a  like  comparison  between  the 
hospitals  of  London  and  those  of  other 
considerable  European  cities.  Each  city 
will  have  its  own  special  arrangements 
for  the  treatment  of  the  sick  poor — its 
own  special  rules  for  the  admission  of 
patients  to  the  benefits  of  its  medical 
charities. 

21.  "  Nor  is  the  case  greatly  altered,  ex- 
cept in  degree,  when  we  come  to  compare 
the  hospitals  of  London  with  those  of 
our  English  provinces.  Each  metropo- 
litan hospital  has  its  own  local  and  its 
remote  sources  of  supply.  It  has  its  ac- 
cidents and  its  acute  cases  from  the  im- 
mediate neighborhood,  and  it  draws  from 
the  environs  of  London  itself,  and  from 
more  remote  rural  districts,  its  surgical 
cases  for  operation,  as  well  as  some  of 
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its  worst  chronic  cases  for  medical  treat- 
ment. The  larger  provincial  hospitals 
have  perhaps  similar  sources  of  supply 
and  medical  and  surgical  cases  of  like  se- 
verity." 

22.'  The  chief  considerations,  "  and 
they  enable  us  to  arrive  at  results,  highly 
probable,  if  not  absolutely  certain,  of  the 
highest  interest  to  all  who  sincerely  de- 
sire to  understand  the  true  causes  of 
hospital  mortality,"  will,  according  to 
Dr.  Guy,  be  found  under  the  following 
heads : — 

(a)  Locality. 

(b)  Site  and  structural  arrangements. 

(c)  Space,  light,  and  ventilation. 

(d)  Size  of  hospital. 

(e)  Medical  and  surgical  cases. 
(/)  Males  and  females. 

(g)  Selection  of  patients. 
Dr.  Guy  "  hopes  to  have  an  early  and 
more  suitable  opportunity  of  establishing 
by  a  more  considerable  array  of  figures 
the  important  fact  that  the  great  leading 
cause  which  determines  the  mortality 
of  hospitals  is  the  selection  of  patients— 
a  cause  which,  at  the  point  of  sanitary 
excellence  our  London  hospitals  have 
now  attained,  appears  to  him  to  be  the 
real  determining  cause  of  a  high  or  a  low 
death-rate." 

To  demonstrate  to  the  satisfaction  of 
the  profession  that  any  one  cause  (struc- 
tural arrangement,  bad  or  good,  or  the 
selection  of  patients,  namely)  will  prove 
the  great  leading  cause,  or  the  real  de- 
termining cause,  of  a  high  or  a  low  mor- 
tality in  hospitals,  is  what  I  fear  we  may 
not  hope  to  see  speedily  effected  ;  but  the 
difficulty  ought  not  to  deter  us  from  the 
prosecution  of  so  important  a  course  of 
investigation. 

Dr.  Bristowe  and  Mr.  Holmes,  the  au- 
thors of  the  Report  on  the  Hospitals  of 
the  United  Kingdom,  comprised  in  the 
Appendix  to  the  Sixth  Annual  Report  of 
the  medical  officer  of  the  Privy  Council, 
have  given  it  as  their  opinion,  derived 
from  personal  inspection  of  nearly  all  the 
hospitals  in  the  British  islands  and  in 
Paris,  that  the  causes  of  the  great  differ- 
ence in  death-rates  in  rural  and  urban 
hospitals  are  to  be  found  chiefly,  if  not 
entirely,  in  the  different  kinds  of  cases 
admitted.  A  comparison  of  the  admis- 
sion-books of  the  hospitals  and  of  the  pa- 
tients actually  in  the  wards  at  the  time  of 
their  visit,  has  left  no  doubt  on  their 
minds  that  in  country  hospitals  and  in- 
firmaries the  medical  cases  (which  at  our 
large  metropolitan  hospitals  are  always 
far  more  fatal  in  proportion  than  the  sur- 
gical) are,  for  the  most  part,  trivial  or 
chronic,  and  furnish  comparatively  few 
deaths  in  hospital.  This  circumstance, 
according  to  them,  gives  a  fallacious  ap- 
pearance  of   healthiness   to   institutions 


which  really  are  less  fit  places  for  the 
treatment  of  disease  than  the  large  hos- 
pitals of  great  cities  ;  but  that  appear- 
ance of  healthiness  is  obtained  by  ne- 
glecting or  refusing  to  provide  for  the 
relief  of  the  necessities  of  the  public  by 
the  admission  of  fevers  and  urgent  cases. 
No  public  hospital,  according  to  these  in- 
quirers, is  faithfully  discharging  its  duty, 
which  refuses  to  undertake  the  care  of 
those  persons  who  are  most  in  want  of 
it — those  afflicted  with  the  gravest  form 
of  disease — i.  e.,  the  infectious  or  epidemic 
maladies.  The  chief  reform,  therefore, 
which  they  suggest,  is  the  abolishment  of 
the  rules  whereby  the  benefits  of  hospi- 
tals are  restricted,  in  a  great  measure,  to 
the  acquaintances  and  dependents  of  the 
subscribers,  and  the  more  free  admission 
of  fevers  and  acute  medical  cases.  This 
reform,  however,  as  they  intimate,  will 
be  accompanied,  not  by  a  diminution  of 
the  death-rate,  but,  on  the  contrary,  by 
its  considerable  increase.  They  regard 
the  presence  of  a  low  death-rate  in  any 
general  hospital  as  a  proof,  or  at  any 
rate  a  very  strong  presumption,  that  such 
a  hospital  is  failing  in  its  public  duty,  by 
restricting  its  charity  to  those  of  the  sick 
who  are  little  in  need  of  it.  While  agree- 
ing in  the  main  with  those  sanitary  re- 
formers who  urge  the  importance  of  pure 
air,  cleanliness,  and  free  ventilation,  these 
reporters  adduce  evidence  to  show  that 
the  number  of  cases  of  disease  generated 
in  hospital  is  not  large,  if  estimated  by 
the  number  of  deaths  so  occasioned,  whicn 
at  all  our  large  metropolitan  hospitals 
form  a  very  insignificant  proportion  of 
the  total  deaths.  If  this  is  so,  it  is  idle 
to  expect  that  any  structural  improve- 
ments or  any  alterations  in  the  details  of 
hospital  management  would  materially 
affect  the  broad  result — the  death-rate. 
This  could  only  be  accomplished  by  such 
changes  in  medical  and  surgical  treat- 
ment as  would  affect  the  mortality  of  the 
diseases  treated.  The  Medical  Officer  of 
the  Privy  Council  himself,  Mr.  Simon, 
has  in  the  body  of  the  Report  expressed 
his  concurrence  in  the  main  views  en- 
forced in  this  document,  which,  he  says, 
"gives  a  substantially  just  relative  ap- 
preciation of  the  present  hospital-system 
of  this  country." 


The  Finance  of  Hospitals. 

I  had  hoped  to  escape  from  this  sub- 
ject as  intricate  and  perhaps  unsatisfac- 
tory in  its  nature  ;  but  the  question  met 
me  at  every  turn,  and  I  could  not  avoid 
it.  It  will  be  seen  that  amongst  the  best 
men  of  ouu*  profession,  past  and  present, 
whether  pure  philanthropist,  or  philan- 
thropist and  man  of  business,   economy 
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in  expenditure  has  taken  the  lead  in  their 
hospital  arrangements.  It  even  precedes 
the  attribute  of  order.  The  very  exist- 
ence of  an  hospital  implies  a  rigorous  re- 
gard to  expenditure  ;  for  who  can  con- 
template an  extravagant  hospital  as  other 
than  the  worst  kind  of  "Red  Lion"  for 
invalids — as  a  house  which  must  fall  on 
the  first  day  of  reckoning.  However  un- 
satisfactorily the  doctrine  that  "economy 
is  the  life  of  the  army"  may  be  carried 
out  in  practice  in  this  country,  certain  it 
is  that  economy  is  the  only  sound  life  of 
charitable  institutions.  It  precedes  all 
other  considerations,  In  the  history  of 
our  military  expeditions,  hospital  finance 
rises  continually  into  view,  either  as  un- 
worthy parsimony  or  as  enormous  and 
unnecessary  waste.  The  proper  regula- 
tion of  this  matter  is  therefore  one  of  the 
most  important  of  preliminaries  in  all 
hospitals,  whether  civil  or  military.  The 
waste  of  hospital  funds  is  no  small  part, 
for  instance,  of  overcrowding,  by  causing 
every  case  of  sickness  or  of  wound  to 
linger  in  hospital  so  much  longer  than 
would  otherwise  be  needed. 

2.  The  sting  of  hospital  finance,  as  of 
general  taxation,  is  wastefulness ;  and 
there  must  therefore  be  a  power  to  con- 
trol and  direct  expenditure,  and  to  see 
that  money  is  well  spent. 

3.  But  there  is  another  contingency  to 
he  guarded  against.  Looking  to  the 
future,  there  is  some  reason  to  apprehend 
that  even  charity  may  be  abused  amongst 
us  ;  that  our  metropolitan  charities  may 
become  too  numerous,  so  as  to  exceed  the 
real  wants  of  the  population  ;  that  insti- 
tutions of  most  excellent  design  may 
eventually  have  to  relieve  each  other,  for 
want  of  other  objects. 

4.  Of  charitable  institutions,  there  are 
in  this  metropolis,  according  to  the  "  First 
Report  of  the  Committee  on  Beneficent 
Institutions,"  about  one  thousand  two 
hundred  ;  the  medical  charities  alone  re- 
lieving upwards  of  six  hundred  thousand 
patients,  as  in-and  out-patients  of  hospi- 
tals. 

5.  The  sums  contributed  for  the  sup- 
port of  the  medical  charities  of  London 
and  Paris  are,  by  one  calculation,  as  fol- 
lows (the  disproportion  representing  pro- 
bably the  ratio  of  the  two  populations) : — 

London. 

Income  of  medical  charities    .     £308,520 
Poor-law         ....       842,380 


£1,150,900 


Paeis. 


Expenses  of  1' administration 

generale,  year  1853     .         .     £560,853 


6.  General  Hospitals. — "The  fourteen 
institutions  belonging  to  this  class  possess 
an  income  from  realized  property  to  the 
amount  of  109,087?. ;  annual  subscriptions 
amount  to  17,091?. ;  their  donations  to 
10,030?.;  their  legacies  to  10,200/.;  and 
their  miscellaneous  sources  of  income  to 
1990?.  The  total  income  of  all  these 
hospitals  from  every  source  is  155,010/. ; 
and  the  annual  contributions  of  the  pub- 
lic amount  to  45,929?. 

7.  Special  Hospitals.  —  "There  are 
thirty-six  of  these  institutions,  possessing 
an  aggregate  income  of  117-,218?.,  exclu- 
sive of  79,988?.,  comprised  in  the  fifth 
column  of  the  table,  headed  "Poor-law 
relief."  Of  this  sum  of  117,218?.,  endow- 
ments and  realized  property  yield  27,140?. ; 
annual  subscriptions,  12,081?. ;  donations, 
28,702?.;  legacies,  18,993?. ;  miscellaneous 
sources  of  income,  15,385?.;  and  sales  and 
contributions  by  patients  or  their  friends, 
11,333?.  The  difference  between  the  sum 
of  these  specified  sources  of  income 
(113,043?.)  and  the  grand  total  of  117,218?. 
consists  of  sources  of  income  not  dis- 
tinctly specified  in  the  reports  of  the 
several  institutions. 

8.  "It  will  be  seen  that  the  income  of 
the  general  and  special  hospitals  taken 
together  amounts  to  155,010?.,  added  to 
117,218?.  or  272,834?." 

9.  General  Dispeyxsaries. — "  Of  these  in- 
stitutions, of  which  there  are  forty -two  in 
number,  the  income  from  all  sources  is 
nearly  21,000?.  The  exact  sum  is  20,988?., 
made  up  as  follows  :  endowments  and  re- 
alized property,  2282?.;  annual  subscrip- 
tions, 8777?.;  donations,  7740?.;  legacies, 
944?. ;  miscellaneous  sources,  120?. ;  and 
sales  and  contributions  from  patients  and 
their  friends,  1113?." 

10.  Special  Dispensaries. — "  There  are 
eighteen  of  these  institutions,  of  which 
the  annual  income  amounts  to  8004?., 
thus  distributed :  endowments,  etc., 
2098?.;  annual  subscriptions,  3140?.;  do- 
nations, 1792?.;  legacies,  733?.;  miscel- 
laneous sources  of  income,  108?.;  and 
contributions  from  patients  and  their 
friends,  etc.,  127?." 

11.  JVwrses'  Training  Institutions. — 
"These  useful  institutions,  which  are 
auxiliary  to  our  hospitals,  have  an  income 
of  4740?.,  derived  chiefly  from  payments 
made  by  wealthy  persons  for  the  services 
of  the  nurses  trained  by  the  institutions. 
They  derive  3317?.  from  this  source  ;  they 
have  79?.  of  income  from  realized  property; 
548?.  from  annual  subscriptions  ;  and  790?. 
from  donations." 

12.  Samaritan  and  other  Funds  connected 
with  Hospitals  and  Dispensaries. — "  These 
funds  have  an  aggregate  amount  of  1882?., 
of  which  007?.  is  derived  from  realized 
property ;    159?.   from    annual   subscrip- 
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tions ;  7582.   from  donations ;  and  2982. 
from  contributions  in  aid,  etc." 

13.  Poor-Law  Medical  Belief. — "The 
salaries  of  medical  officers  and  dispensers, 
and  the  charges  for  such  drugs  and  medi- 
cal and  surgical  appliances  as  are  occa- 
sionally provided  by  the  guardians,  in 
addition  to  those  salaries,  amount  to 
28,7762." 

14.  Cost  of  Maintenance  of  Pauper  Lu- 
natics.— "This  amounts  to  the  very  con- 
siderable sum  of  79,9882." 

15.  Vaccination. — "The  sum  paid  for 
vaccination — a  measure  of  precaution  be- 
longing to  a  different  class  of  charities 
from  those  now  under  consideration,  but 
not  easy  to  separate  from  them — is  42922. 

16.  Summary. — "  The  annual  income 
of  the  several  medical  charities,  of  such 
portion  of  the  medical  relief  under  the 
Poor-law  as  admits  of  separation  from  the 
general  expenditure,  of  the  cost  of  main- 
tenance of  pauper  lunatics,  and  of  vacci- 
nation, amounts,  as  will  be  seen  by  the 
following  tabular  statement,  to  421,57&2.; 
of  which  308,5202.  consists  of  voluntary 
contributions,  and  113,0562.  of  sums  raised 
by  rates." 


17.  "  General  hospitals  .     . 
Special  hospitals    .     . 

Total  hospitals  .  . 
General  dispensaries  . 
Special  dispensaries   . 

Total  dispensaries 
Nurses,  training  insti- 
tutions       . 
Samaritan  and  other 
funds     .... 


£155,616 
117,218 

£272,834 

21,000 

8,064 

£29,064 

4,740 

1,882 


Total  of  voluntary- 
contributions      .     .  £308,520 
Poor-law  medical  relief    £28,776 
Pauper  lunatics     .     .     .    79,988 
Vaccination       ....      4,292 


Total  raised  by 
rates     .     .     . 


£113,056 


Grand  total  of  voluntary  contribu- 
tions and  rates £421,576." 

18.  "Of  the  charitable  contributions 
properly  so  called,  about  142,0002.  is  de- 
rived from  realized  property ;  about 
41,0002.  from  annual  subscriptions  ;  about 
52,0002.  from  donations ;  and  about  31,0002. 
from  legacies. 

19.  "If  the  population  of  the  metropo- 
lis be  taken  at  2,500,000,  the  voluntary 
contributions  to  our  medical  charities,  in- 
cluding the  income  derived  from  realized 
property,  will  be  at  the  rate  of  somewhat 
less  than  2s.  6(2.  per  head.  Taking  the 
same  basis  of  calculation,  the.  annual 
subscriptions  will  be  at  the  rate  of  less 


than  4d.  per  head,  the  donations  of  about 
4c2.  per  head,  and  the  legacies  of  nearly  3c2. 
per  head.  But  if  allowance  be  made  for 
contributions  from  persons  who  are  not 
resident  within  the  limits  of  the  metro- 
polis, even  these  small  sums  will  have  to 
undergo  some  abatement." 

20.  While  treating  of  hospital  finance, 
it  is  proper  to  state  that  the  funds  of  our 
medical  institutions  are  said,  by  persons 
who  speak  advisedly,  to  be  in  course  of 
constant  abuse  from  the  admission  to 
their  benefits  of  persons  who,  by  their 
position  and  superior  means,  are  unde- 
serving of  any  charitable  relief. " 

21.  To  demonstrate  the  fact,  it  is  only 
necessary  to  state  that  forty -five  millions 
sterling  are  annually  expended,  by  the 
laboring  classes  chiefly,  in  the  purchase  of 
spirits  and  tobacco  !  while  it  is  well  known 
to  the  medical  officers  of  our  hospitals  that 
a  goodly  percentage  of  the  patients  derive 
succor  fraudulently,  and  to  the  prejudice 
of  the  interests  alike  of  the  medical  offi- 
cers and  of  the  subscribers  to  our  chari- 
ties. 

22.  That  the  means  possessed  by  daily- 
increasing  classes  of  laborers  and  artisans 
are  sufficient,  in  their  years  of  health,  to 

-provide  for  the  necessities  of  their  hours 
of  sickness,  and  for  the  infirmities  of  age, 
is  proved  by  the  readiness  with  which 
they  join  the  Benefit-Societies  established 
by  public  companies  and  private  estab- 
lishments. 

23.  By  ill-regulated  and  indiscriminate 
modes  of  medical  relief,  we  teach  habits 
of  improvidence  to  the  class  of  laborer 
and  mechanic,  and  eradicate  from  their 
minds  the  noble  characteristic  English  at- 
tribute of  self-reliance  and  self-respect. 
We  do  more  :  by  holding  out  promises  of 
succor,  under  diseases  engendered  by  de- 
bauchery, we  encourage  the  national  vice 
of  drunkenness. 

24.  Our  medical  charities  were  not  es- 
tablished for  the  reception  of  absolute 
and  unredeemed  paupers  ;  yet  a  large 
proportion  of  the  out-door  relief  given 
by  our  hospitals  and  dispensaries  is  thus 
wrongly  diverted.  Through  want  of  food 
and  its  resulting  diseases,  they  seek  for 
aid,  and  receive  cod-liver  oil,  sago,  and 
arrowroot ;  while  the  Poor-law  relief, 
which  is  their  proper  due,  is  withheld. 

25.  "Yes,"  says  the  Medical  Times 
and  Gazette,  from  whose  excellent  arti- 
cles these  observations  are  quoted,  "  these 
charities  are  a  sort  of  sluice,  into  which 
the  Poor-law  authorities  turn  a  large 
amount  of  parochial  misery,  instead  of 
honestly  providing  for  it.  AVhat  do  the 
bills  for  cod -liver  oil  consumed  by  this 
class  of  paupers  in  our  charities  really 
represent,  but  so  much  food,  paid  for  by 
the  governors  instead  of  by  the  rate- 
payers ?" 
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i  26.  Under  a  system  better  ordered,  the 
mechanic,  instead  of  spending  the  super- 
fluous part  of  his  wages  in  drunkenness, 
and  in  the  production  of  the  many  dis- 
eases which  drive  him  into  hospital, 
would  then  become  an  independent  man, 
receiving  what  in  part  he  had  already 
paid  for,  and  had  a  right  to  claim. 

27.  "A  long  experience,"  says  the  edi- 
tor already  quoted,  "  has  shown  to  us  that 
the  classes  of  whom  we  speak  are  willing 
and  ready  to  pay  the  small  sum  demanded 
of  them — a  sum  which  would  equal  half 
the  present  expenses  of  our  hospitals 
and  dispensaries  —  provided  they  could 
thereby  obtain  the  superior  kind  of  advice 
they  suppose  to  be  had  at  hospitals." 

28.  The  relief  which  can  be  very  easily 
obtained  is  seldom  valued  ;  and  this  truth 
applies  in  an  especial  manner  to  the  indis- 
criminate out -door  relief  which  offers 
food  of  insufficient  nature  and  amount, 
in  the  shape  of  medicine,  to  starving  pau- 
pers. 

29.  Three  great  endowed  London  hos- 
pitals are  mentioned1  as  possessing  each 
an  annual  revenue,  rapidly  increasing,  of 
40,000^.— thus  placing  at  their  joint~dis- 
posal  120,000Z.  per  annum.  The  three  in- 
stitutions together  promise  a  maximum 
of '1700  beds;  requiring  for  the  annual 
maintainance  of  each  bedSOL,  or  an  aggre- 
gate of  50,000L 

30.  On  this  calculation,  the  large  sum 
of  70,000Z.  is  left  to  be  annually  applied 
to  the  relief  of  about  200,000  out  patients  ; 
each  of  them  costing  the  institutions  about 
six  shillings  a  head — an  extravagant  sum 
for  this  department  of  service.  This  sys- 
tem requires  a  revision,  lest  it  degenerate 
into  a  waste  of  the  revenues  of  those 
great  charities,  crippling  their  usefulness 
in  other  and  better  directions. 


Convalescent  Hospitals. 

!No  system  of  hospital  arrangement, 
national  or  metropolitan,  civil  or  military, 
can  be  regarded  as  in  any  way  complete, 
which  does  not  comprehend  the  supple- 
mentary establishment  of  convalescent 
hospitals.  All  who  are  acquainted  with 
our  civil  hospitals,  especially  those  in 
crowded  cities,  know  how  many  patients 
return  home  to  die,  for  want  of  an  asylum 
where  convalescence,  may  be  promoted 
and  matured  into  health — where  pure  air, 
gentle  exercise,  and  regulated  diet  may 
complete  what  the  surgeon  and  the  phy- 
sician have  begun.  In  our  hospital  ar- 
rangements, it  is  to  be  feared  that  we 
have  been  trusting  too  much  to  drugs, 
and  too  little  to  the  influence  of  pure  air. 

2.  There  are  notices  of  remote  date  in 

1  Medical  Circular  of  February  27,  1860 
vol.  in.— 64 


various  countries,  as  Spain  and  France, 
of  convalescent  establishments  as  attach- 
ed to,  and  for  the  relief  of,  general  hospi- 
tals ;  and  we  find  excellent  notices,  al- 
though not  of  so  early  a  date,  in  our  own 
country,  such  as  those  of  a  Society  estab- 
lished in  1791,  in  connection  with  the 
London  Hospital.  They  were  founded 
on  the  works  of  Howard,  the  philanthro- 
pist, and  the  principle  of  their  institution 
professed  to  be  :  "  Take  care  of  him  ;  and 
whatsoever  thou  spendest  more,  when  I 
come  back,  I  will  repay  thee."  Here  we 
have,  in  fact,  the  principle  of  all  sanitary 
arrangements,  which,  by  a  universal  and 
beneficent  law,  repay  themselves  ;  a  re- 
sult so  beneficent  that  it  should  be  ever 
kept  before  the  public  eye. 

3.  Charity  should  not  be  exclusive  or 
limited  in  its  application  to  distress,  nor 
should  its  objects  in  relation  to  disease 
fall  short  of  a  complete  restoration  to 
health.  Hospitals  are  a  practical  ex- 
ample of  that  charity  which  has  been 
compared  to  the  bounty  of  heaven,  and  to 
the  hand  of  the  Creator,  which  is  never 
closed. 

4.  By  charity  we  understand  a  virtue 
which,  like  generosity,  supposes  the  sacri- 
fice of  personal  for  foreign  interests. 
Charity  is  not  only  a  duty  of  humanity, 
but  more  ;  one  of  the  most  pointed  obli- 
gations of  society  towards  some  of  its 
members,  to  whom  it  owes  everything, 
when  they  can  do  nothing  for  themselves. 
This  is  not  said  with  the  view  to  deprive 
governments  of  their  merit  when  they 
occupy  themselves  with  public  charity  ; 
on  the  contrary,  to  speak  of  the  duties  of 
governments  is  to  show  them,  if  not  the 
only,  at  least  the  most  solid,  title  of  their 
glory. 

5.  All  we  can  wish,  as  regards  the  poor, 
is,  that  they  accept  and  enjoy,  without 
the  fear  of  humiliation,  the  succors  which 
charity  offers  them  ;  and  for  this  it  is  only 
necessary  that  they  know  they  have  a  right 
to  those  succors. 

6.  It  is  doubtful  if  any  estates  were 
ever  devised,  or  any  money  bequeathed, 
which  bore  richer  fruit  or  produced  great- 
er blessings  than  hospital  endowments. 
When  it  is  remembered  that  in  those  es- 
tablishments any  poor  invalid  or  suf- 
ferer, with  no  claims  but  his  sufferings, 
finds  the  best  treatment,  the  best  food, 
the  best  advice  that  can  be  given — all  in- 
deed which  the  most  unbounded  wealth 
could  buy— it  will  be  seen  how  truly  they 
reflect  honor  upon  the  country. 

7.  But  hospitals  are  not  complete  or 
perfect  any  more  than  other  human  insti- 
tutions ;  and  one  of  the  greatest  wants  of 
our  noblest  institutions  must  be  reckoned 
the  absence  of  convalescent  establish- 
ments. The  "desperation,"  the  natural 
craving  for  "  variety,"  so  graphically  de- 
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scribed  by  Miss  Nightingale  as  characteris- 
tic of  all  sick  persons,  must  of  itself  have 
proclaimed  to  the  observant  physicians  of 
all  ages  and  countries  the  necessity  for  con- 
valescent hospitals  ;  that  is,  for  a  relief 
from  the  horrors  of  the  hospital  miasm  of 
the  great  town  system.  Miss  Nightingale's 
description  of  the  laboring  man  who  was 
desperate  "to  see  once  more  out  of  the 
window,"  and  who  got  on  the  nurse's  back 
"  to  see  out,"  is  demonstrative  of  physio- 
logical truth,  because  it  is  an  instinctive 
impression.  The  desire  for  change,  for 
change  in  everything,  physical  and  moral, 
which  is  implanted  in  our  nature,  is  in- 
creased a  thousandfold  by  sickness  ;  and 
the  denial  of  this  instinctive  craving 
is  unquestionably  a  most  powerful  cause 
both  of  retarding  convalescence  and  cure. 

8.  "An  hospital,"  says  Dr.  Eollo,  of 
the  Artillery,  "should  be  regarded  as  a 
place  exclusively  devoted  for  the  reception 
and  treatment  of  the  sick  and  wounded  ; 
but  when  convalescence  arrives,  a  changeof 
place  and  of  management  becomes  neces- 
sary to  the  advancement  and  re-establish- 
ment of  health.  When  the  sick  begin  to 
feel  the  dawn  of  health,  the  mind  becomes 
sensibly  changed,  and  disgust  takes  the 
place  of  accustomed  associations  and 
modes  ;  and  hence  a  disposition  is  formed 
inimical  to  recovery.  When  this  stage 
arrives,  if  they  are  removed  from  hospital 
to  the  place  of  convalescence,  where  they 
are  to  associate  with  different  persons,  to 
engage  in  other  and  new  manners,  and  to 
be  sensible  of  a  complete  change  of  scene 
and  of  habit  and  accommodation,  the  re- 
covery advances  rapidly  and  proves  com- 
plete. These  observations  apply  to  any 
description  of  sick ;  but  more  especially 
to  the  soldier." 

9.  Convalescent  hospitals  are  spoken  of 
by  Donald  Monro  as  in  general  use 
throughout  the  army  in  his  day,  and  he 
lays  down  excellent  rules  for  their  manage- 
ment. How  this  inestimable  aid  fell  into 
disuse  in  the  army  does  not  appear. 
Robert  Jackson,  writing  in  1803,  recom- 
mends "separate  and  detached  houses," 
and  the  removal  of  convalescents  "  to 
other  apartments  or  hospitals. "  He  adds 
that  innumerable  proofs  occurred  in  his 
experience  of  soldiers  "  recovering  health 
better  and  sooner  in  sheds,  huts,  and 
barns,  exposed  occasionally  to  wind  and 
rain,  than  in  the  most  superb  hospitals  in 
Europe.  Pure  air,  in  this  respect,  is  alone 
superior  to  all  forms  of  cure,  and  to  all 
other  remedies  without  such  aid." 

10.  This  great  author  everywhere 
speaks  of  "  relapse  as  the  leading  cause  of 
mortality  in  general  hospitals.  .  .  The 
effect  of  accumulation  is  evidently  to  cor- 
rupt the  air,  and  thus  to  generate  an 
artificial  malignity  ;  life  is  lost,  and  the 


cure  is  protracted ;  independently  of 
which  the  military  qualities  of  the  sur- 
viving soldier,  as  depending  on  discipline 
and  impressions  of  energy  from  example, 
are  impaired,  if  not  totally  destroyed." 

11.  In  hospital  the  soldier  is  under  a 
necessary  restraint ;  and  were  he  dis- 
charged from  it  immediately  on  the  subsi- 
dence of  disease,  to  inhabit  the  common 
barrack,  he  would  feel  and  act  as  the 
schoolboy  at  his  vacation,  and  enter  with 
all  the  recklessness  of  his  nature  into  en- 
joyments the  most  injurious  to  his  health  J 
and  hence  frequently  those  relapses  so 
much  more  dangerous  than  the  original 
disease. 

12.  The  convalescent  hospital  is  there- 
fore a  stage  in  the  process  of  cure,  inter- 
mediate between  the  hospital  and  the 
home  of  the  citizen  and  the  soldier.  In 
either  case  the  sick  and  convalescents  are 
gradually  and  surely  brought  back  to  their 
habits  of  health,  and  the  "duty  of  the  phy- 
sician, whether  civil  or  military,  is  duly 
performed. 

13.  In  the  convalescent  hospital  there 
must  be  separate  and  equally  well-venti- 
lated apartments  for  the  refreshment  of 

.sleep  and  for  that  of  meals,  besides  cov- 
ered ways  for  exercise  in  bad  weather, 
and  open  spaces  for  exercise  in  fair 
weather.  The  scale  of  diet  must  also 
rise  with  the  advance  towards  health. 

14.  The  miasm  was  so  concentrated  in 
some  of  the  Italian  hospitals  that,  out  of 
fear  of  its  effects,  convalescents  were  not 
deemed  safe  in  their  neighborhood  ;  the 
patients  were  therefore  sent  into  the 
country  and  lodged  in  separate  houses. 
Where  practicable,  a  certain  number  of 
convalescent  hospitals  should  be  con- 
structed on  the  seaboard. 

Po.sfscnpL— Perhaps  the  most  complete 
institution  of  the  kind  here  referred  to  is 
that  founded  in  August,  1857,  at  Yincen- 
nes,  by  the  Emperor  Napoleon  III.,  and 
which  contains  411  beds.  The  edifice 
is  composed  of  a  main  building,  with  two 
long  wings,  two  stories  high,  with  a 
ground-floor.  It  has  ample  garden- 
ground,  basins,  and  jets-d'eau. 

2.  In  the  first  two  years  and  ten  months 
of  its  usefulness  this  hospital  had  admin- 
istered relief  to  14,000  convalescent  arti- 
sans. 

3.  The  central  pavilion,  Dr.  Yeron 
states,  contains,  on  the  ground-floor,  the 
chapel,  and  to  the  right  and  lift  airy 
dining-halls,  having  marble  tables,  com- 
modious seats,  and  simple  service  reduced 
to  necessaries.  Every  object  in  these  re- 
fectories is  bright  with  cleanliness. 

4.  On  the  first-floor  of  the  central  build- 
ing are  the  library  and  play-room  ;  the 
two  wings  of  the  edifice  in  both  stories 
being  subdivided  into  rooms,  each  of  three 
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beds,  all  neatly  furnished,  and  looking  to 
the  south.  Each  patient  has  the  use  of  a 
press,  with  lock  and  key. 

5.  Everywhere  open  air  and  sun  are 
freely  admitted  ;  and  even  in  the  store- 
houses permanent  ventilation  is  main- 
tained ;  consequently  nowhere,  even  in 
the  hest  houses,  is  linen  to  be  found  drier 
or  fresher  than  at  the  asylum.  It  is  com- 
pletely inodorous. 

6.  The  convalescents  belong  to  the  fol- 
lowing categories  :— 

(a)  To  the  hospitals  of  Paris  and 

its  suburbs. 
(5)  To  charitable  boards. 

(c)  To  convalescents  from  wounds 

received  in  the  public  dock- 
yards. 

(d)  Members  of  benefit-societies. 

(e)  Operatives  from  establishments 

paying  subscriptions,  and 
whose  directors  are  author- 
ized to  send  their  convales- 
cents to  the  asylum. 
(/)  Artisans  treated  at  their  own 
homes  on  presentation  of 
certificates  of  convalescence 
by  their  medical  attendants. 

7.  The  mean  duration  of  the  stay  at 
the  asylum  is  twenty-two  days.  Con- 
valescence from  typhus  fever  is  compa- 
ratively short,  in  consequence  of  the 
hygienic  resources  of  the  institution. 

8.  In  principle,  the  convalescent  re- 
mains at  the  asylum  until  he  is  completely 
restored  to  health,  or  declared  incurable. 

9.  The  diet  is  regulated  by  the  director 
and  head-physician  of  the  establishment, 
the  habits  of  the  artisans  being  adhered 
to  for  the  hours  of  meals. 

10.  At  7.30  A.  M;  soup  is  served ;  and 
at  10.30  meat  and  vegetables.  At  5  P.  M. 
soup,  roast  meat,  vegetables,  and  salad  or 
dessert  are  served  ;  each  convalescent  re- 
ceiving a  pint  of  Burgundy  wine,  and  as 
much  bread  as  he  may  choose.  The 
head-physician  modifies  this'  diet  when- 
ever he  thinks  fit. 

11.  When  convalescents  desire  it,  they 
are  employed  in  the  establishment,  re- 
ceiving wages  of  from  two  to  five  pence 
per  day,  and  an  extra  allowance  of  half- 
a-pint  of  wine.  Some  thus  lay  by  a  small 
sum  which  proves  a  useful  resource  on 
leaving  the  asylum. 

12.  The  allowance  for  food  for  each 
patient  per  day  is  lid.,  exclusive  of  the 
general  expenses  and  of  firing  ;  the  daily 
cost  of  medicine  for  each  convalescent 
averaging  f6d. 

13.  The  medical  service  is  complete, 
and  comprises  common  baths,  sulphurous, 
saline,  and  vapor  baths  ;  the  administra- 
tion furnishing  also  bandages  and  such 
other  apparatus  as  the  convalescents  can- 
not afford  to  purchase. 

14.  On  arrival,  and  being  examined  by 


the  house-surgeon  on  duty,  convalescents 
receive  the  clothing  and  'linen  of  the  es- 
tablishment, which  usually  comprise  shirt, 
greatcoat  or  smock-frock,  socks,  nightcap, 
a  cloth  cap  or  straw  hat,  a  napkin,  towel, 
and  handkerchief.  The  linen  is  changed 
every  Saturday,  being  washed  and  ironed 
in  the  asylum. 

15.  A  wash-house  is  established  on 
Bouillon-Muller's  system,  and  comprises 
a  five-horse-power  steam-engine,  wash- 
tubs,  coppers,  a  cold-water  boiler,  a  cen- 
trifugal-force drying-machine,  hot-air  dry- 
ing-rooms for  winter,  and  a  drying-field 
in  the  open  air  for  summer. 

16.  Unoccupied  convalescents  find  nu- 
merous means  of  diversion  ;  they  have  at 
their  disposal  skittles,  balls,  drafts,  domi- 
noes, loto  ;  cards  are  prohibited. 

17.  The  library  is  open  every  day  from 
12*to  4,  and  contains  4000  volumes  and 
the  illustrated  journals.  The  greater  part 
of  these  books  were  presented  by  the 
Paris  booksellers  as  donations.  On  the 
average  there  are  50  readers  a-day  ;  and 
there  have  been  as  many  as  96. 

18.  The  bearing  and  general  conduct  of 
the  inmates  is  exemplary ;  submitting 
without  murmur  to  the  regulations,  being 
polite  to  each  other,  and  respectful  to  the 
officers  of  the  establishment.  They  are 
careful  of  the  furniture,  garden-flowers, 
etc.,  and  keep  their  rooms  and  passages 
in  great  cleanliness. 

19.  The  officers  of  the  asylum  of  Vin- 
cennes  are — a  director,  treasurer,  head- 
physician,  and  three  house-surgeons  ;  six 
nuns  of  the  order  of  St.  Augustin  of  Bel- 
gium ;  a  chaplain,  five  clerks,  a  store- 
keeper, four  overseers  and  forty  subalterns. 

20.  The  head  physician  has  the  charge 
both  of  the  medical  and  surgical  depart- 
ments ;  and  upon  his  and  the  directors' 
nomination  the  house-surgeons  are  ap- 
pointed by  the  Minister  of  the  Interior. 

.  21.  Sunday,  Monday,  and  Thursday 
are  the  days  on  which  relatives  and 
friends  are  allowed  to  visit  the  convales- 
cents ;  and  the  parlor  or  garden  may  be 
used  for  this  purpose. 

[The  general  principles  of  hospital 
construction  and  organization,  as  they 
are  embodied  in  the  foregoing  treatise, 
require  neither  vindication  nor  correction. 
The  names  of  the  author  and  of  the  au- 
thorities which  are  freely  quoted,  are 
themselves  a  guarantee  of  the  soundness 
of  the  views  expressed. 

Some  further  consideration,  however, 
may  profitably  be  given  to  certain  practi- 
cal matters  which  have  lately  been 
brought  into  view,  or  to  points  which 
have  acquired  greater  relative  import- 
ance than  was  formerly  ascribed  to  them. 
During  the  time  which  has  elapsed  since 
the  publication  of  the  treatise,  much  has 
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been  done  and  much  has  been  written. 
New  views  have  been  advanced,  and  old 
theories  confirmed  or  abandoned.  The 
War  of  the  Rebellion,  in  this  country, 
and  the  Franco-Prussian  War,  have  given 
the  means  of  testing  methods  of  construc- 
tion and  administration  of  military  hos- 
pitals upon  an  immense  scale;  and  the 
unrivalled  opportunities  which  have  been 
afforded  for  observing  and  recording  re- 
sults, have  been  improved  to  a  very  re- 
markable extent.  A  considerable  num- 
ber of  civil  hospitals  have  also  been 
constructed ;  and  a  steadily  increasing 
solicitude  has  been  shown  for  the  best 
methods,  irrespective  of  mere  immediate 
cost,  on  the  part  of  those  who  have  con- 
trolled public  and  private  charities.  Con- 
struction has  been  conducted  to  some 
extent  in  experimental  forms  ;  one  result 
of  which  has  been  to  confirm  the  view, 
that  excellence  is  the  best  economy. 

The  great  and  increasing  attention  that 
has  been  paid,  of  late  years,  to  sanitswy 
science  in  general,  has  contributed  to 
advance  in  this  special  branch.  It  would 
be  premature  at  present  to  estimate  the 
probable  effect,  upon  hospital  construc- 
tion and  organization,  of  the  studies  and 
discoveries  which  have  been  made  in 
microscopic  science  ;  of  the  detection  of 
floating  organisms  in  the  atmosphere, 
their  identification  as  germs  of  structures 
which  are  known  to  exist  in  association 
with  decay  and  with  diseases,  and  the 
observation  of  the  remarkable  results 
which  attend  their  exclusion  from  wounds 
and  their  destruction  in  and  out  of  the 
living  body ;  but  it  has  already  become 
plain  that  attention  to  detail  of  the  most 
minute  description  is  absolutely  neces- 
sary, and  in  fact  will  hereafter  be  a  fun- 
damental characteristic  of  success. 

One  event  of  great  importance  in  rela- 
tion to  progress  in  this  depai-tment  of 
medicine  deserves  special  comment.  The 
trustees  of  the  Johns  Hopkins  Hospital, 
to  whom  was  entrusted,  by  the  will  of  the 
founder,  the  task  of  constructing  in  the 
best  possible  way  a  large  civil  hospital  in 
the  city  of  Baltimore,  in  accordance  with 
his  direction  "  to  obtain  the  advice  and 
assistance  of  those  at  home  and  abroad 
who  have  achieved  the  greatest  success  in 
the  construction  and  management  of  hos- 
pitals," selected  five  gentlemen,  of  whom 
the  present  writer  had  the  honor  of  being 
one,  each  to  prepare  an  essay,  and  plans 
embodying  their  suggestions  and  advice 
as  to  the  execution  of  the  trust.  These, 
with  an  appendix  by  their  architect,  were 
published  by  the  trustees  in  a  handsome 
volume,  which  has  been  supplemented  by 
sketch-plans  resulting  from  collation  and 
comparison  of  the  essays  and  from  further 
study,  and  by  a  lecture  printed  in  the 
New  York  Medical  Record,   and  other 


publications,  prepared  after  a  comparison 
of  the  sketches  with  European  plans,  and 
consultation  with  foreign  authorities,  by 
Dr.  John  S.  Billings,  U.  S.  Army,  who 
was  one  of  the  essayists.  All  these  have 
been  widely  commented  on  and  criticized. 
Dr.  W.  G.  Wylie,  of  New  York,  has  pub- 
lished a  review  of  the  whole,  in  connec- 
tion with  his  Boylston  prize  essay  on 
Hospitals.  A  report  on  Heating  and 
Ventilation,  by  Dr.  Billings,  has  since 
appeared.  This  board  of  trustees  has 
thus  not  only  obtained  the  advice  they 
needed,  but  has  mnde  accessible  to  the 
public  a  group  of  publications  which 
forms  quite  a  comprehensive  and  practi- 
cal presentation  of  the  latest  and  most 
mature  views  on  these  subjects.  It  will 
certainly  not  be  the  fault  of  the  trustees 
if  this  hospital  does  not  surpass  in  excel- 
lence anything  which  existed  before,  and 
the  practical  result  is  awaited  with  much 
interest. 

The  first  volume  of  Buck's  Hygiene  and 
Public  Health,  published  in  New  York, 
in  1879,  contains  an  article  on  the  General 
Principles  of  Hospital  Construction,  by 
Dr.  Francis  H.  Brown,  of  Boston,  which 
is  followed  by  a  full  bibliographical  list, 
extending  to  the  year  1877.  The  titles  of 
all  important  works  published  since  that 
time  are  to  be  found  in  the  well-known 
"  Index  Medicus." 


Site  and  Drainage  of  Hospitals. 

The  announcement  of  Pettenkofer,  of 
the  baleful  effects  of  "ground-air,"  when 
allowed  to  permeate  dwellings,  seems  to 
have  excited  various  amounts  of  respect 
and  attention.  Dr.  Stephen  Smith,  in  his 
essay  for  the  Johns  Hopkins  Hospital, 
goes  so  far  as  to  recommend  an  elaborate 
system  of  ground  ventilation  by  means  of 
a  heated  shaft  one  hundred  and  fifty  feet 
high,  communicating  with  special  con- 
duits and  drain-pipes  leading  to  various 
depths  in  the  ground!  This  suggestion, 
however  startling,  is  a  logical  result  of 
adhesion  to  Pettenkofer's  views.  The 
facts  which  his  investigations  and  experi- 
ments have  demonstrated,  are  extremely 
interesting.  He  states  that  dry  ground 
consists  of  air  to  the  extent  of  one-third, 
and  that  this  air  contains  a  very  large 
proportion  of  carbonic  acid,  as  well  as 
other  deleterious  gases.  This  air  moves 
from  point  to  point  under  the  influence  of 
the  same  laws  that  would  govern  its 
movement  and  diffusion  elsewhere ;  and 
a  rise  of  temperature  in  the  ground  is  fol- 
lowed by  a  movement  of  the  surrounding 
ground-air  towards  the  warmer  point. 
Thus  the  emanations  from  decaying  ani- 
mal or  vegetable  remains  may  be  con- 
veyed for  a  considerable  distance  ;  and  as 
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there  is  constant  exchange  and  motion 
between  the  free  and  the  ground  air,  due 
to  their  difference  of  temperature,  a 
source  of  danger  would  seem  to  be  estab- 
lished. And  as  the  same  author  has 
shown  a  very  remarkable  degree  of  per- 
meability in  the  materials  of  which  dwell- 
ings are  usually  constructed,  one  is  led  to 
wonder  how  the  human  race  has  so  long 
survived  these  deleterious  influences.  In- 
deed he  alludes  to  deaths,  and  to  disease 
resembling  typhoid  fever,  resulting  from 
gas  travelling  from  pipes  in  the  ground 
at  a  distance.  This  statement  is  found 
in  his  work,  Air  in  relation  to  Clothing, 
Dwelling,  and  Soil,  published  in  1873. 
One  is  led  to  doubt  the  relation  of  cause 
and  effect  in  these  cases  when  it  is  re- 
membered that  those  who,  by  their  occu- 
pation, are  almost  constantly  exposed  to 
its  influence  by  breathing  illuminating 
gas,  such  as  the  men  employed  in  putting 
in  the  service-pipes,  do  not  suffer  in 
health.  Life  may  be  destroyed  by  the 
presence  of  a  certain  large  proportion  of 
it  in  the  air,  but  it  does  not  appear  to 
have  the  effect  of  a  slow  constitutional 
poison.  The  effect  of  ground  air  is 
much  aggravated,  we  are  told,  by  the 
"ground  water"  which  is  also  present  in 
many  soils  ;  the  rise  and  fall  of  which, 
according  to  Dr.  Carpenter,  (in  Public 
Health,  published  in  1875),  is  attended 
with  a  fluctuation  between  typhoid  fever 
and  malarial  diseases.  The  dangers  as- 
cribed by  these  authors  to  the  air  and 
moisture  in  the  soil  would  seem  to  be 
actually  more  dependent  on  the  charac- 
teristics of  a  site  unsuitable  in  other  re- 
spects. It  cannot  be  doubted  that  if 
improper  material,  such  as  decaying  ani- 
mal or  vegetable  matter,  is  suffered  to 
become  the  foundation  of  a  building,  or  to 
exist  in  its  immediate  vicinity,,  the  ground 
water  and  the  ground  air  will  serve  as 
ready  vehicles  of  mischief ;  but  the  best 
authorities  concur  in  recommending  that 
attention  to  the  composition  of  the  soil,  is 
a  necessary  precaution  in  selecting  a  site  ; 
and  that,  unless  the  ground  is  so  elevated 
and  porous  as  to  ensure  that  water  never 
remains  in  it,  a  thorough  system  of  under- 
drainage  should  be  constructed,  so  as  to 
prevent  stagnation,  and  constantly  di- 
minish the  quantity  of  water,  throughout 
the  site  and  any  higher  ground  that  may 
be  adjacent.  Provision  should  also  be  made 
for  the  prompt  removal  of  the  rainfall, 
unless  the  natural  conformation  ahead}' 
ensures  it.  A  free  circulation  of  air  over 
the  surface  is  also  to  be  secured. 

The  following  is  a  summary  of  conclu- 
sions on  this  subject  to  be  found  in  Ob- 
servations on  the  Construction  of  Healthy 
Dwellings,  published  in  1880,  by  Douglas 
Galton,  whose  authority  in  such  matters 
will  not  be  questioned. 


"1.  Clay  soils  should,  if  possible,  be 
avoided. 

"  2.  Ground  at  the  foot  of  a  slope,  or  in 
deep  valleys,  which  receives  drainage 
from  higher  levels,  should  be  avoided.  It 
predisposes  its  occupants,  even  in  temper- 
ate climates,  to  epidemic  diseases. 

"3.  High  positions  exposed  to  winds 
blowing  over  low  marshy  ground,  although 
miles  away,  are  in  certain  climates  unsafe, 
on  account  of  fevers.  Indeed,  it  some- 
times happens  that  a  site  in  the  immedi- 
ate vicinity  of  a  marsh,  or  other  local 
cause  of  disease,  especially  if  protected 
by  a  screen  of  wood,  is  safer  than  an  ele- 
vated and  distant  position  to  leeward. 

"4.  Elevated  sites,  situated  on  the  mar- 
gin or  at  the  heads  of  steep  ravines,  up 
which  malaria  may  be  carried  by  air  cur- 
rents flowing  upwards  from  the  low  coun- 
try, are  apt  to  become  unhealthy  at  par- 
ticular seasons.  Such  ravines,  moreover, 
from  want  of  care,  are  often  made  recep- 
tacles for  decaying  matter  and  filth,  and 
become  dangerous  nuisances.  In  tropical 
climates  these  ravines  convey  malaria, 
and  occasion  aggravated  remittent  or 
even  yellow  fevers,  at  an  elevation  which 
would  be  otherwise  exempt  from  the  ac- 
tion of  tropical  malaria. 

"5.  Ground  covered  with  rank  vegeta- 
tion, especially  in  tropical  climates,  is 
unhealthy  ;  partly  on  account  of  the 
amount  of  decaying  matter  in  the  soil, 
partly  because  the  presence  of  such  vege- 
tation is  in  itself  a  mark  of  the  presence 
of  subsoil  water,  or  of  a  humid  atmos- 
phere. 

"6.  In  warm  climates,  muddy  sea- 
beaches,  or  river  banks,  or  muddy  ground 
generally,  if  it  be  subject  to  periodical 
flooding,  and  marsh  land,  especially  if  it 
be  partly  covered  with  mixed  salt  and 
fresh  water,  are  peculiarly  hazardous  to 
health. 

"7.  A  porous  subsoil  not  encumbered 
with  vegetation, with  a  good  fall  for  drain- 
age, not  receiving  or  retaining  the  water 
from  any  higher  ground,  and  the  prevail- 
ing winds  blowing  over  no  marshy  or  un- 
wholesome ground,  will,  as  a  general  rule, 
afford  the  greatest  amount  of  protection 
from  disease  that  the  climate  admits  of. 

"8.  To  test  the  healthiness  of  a  site  an 
inquiry  into  the  l'ate  of  sickness  and  mor- 
tality in  the  district  will  afford  valuable 
information.  But  care  should  be  taken 
not  to  be  guided  by  the  mortality  alone. 
The  nature  of  the  diseases,  and  the  facil- 
ity, or  otherwise,  with  which  convales- 
cences and  recoveries  take  place,  must 
be  also  taken  into  account." 

We  cannot  deny  that  a  certain  amount 
of  organic  decay  or  disintegration  goes  on 
in  all  soils;  but  the  influence  of  porous 
earth  in  promoting  the  process  and  reduc- 
ing the  results  to  innocuous  and  inoffensive 
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forms  must  not  be  forgotten.  The  large 
amount  of  carbonic  acid  found  by  Petten- 
kofer  must  be'  partly  due  to  this  very  in- 
fluence. Experience  has  been  so  favor- 
able in  the  use  of  tents,  with  or  without 
a  simple  permeable  wooden  floor,  for  hos- 
pital purposes,  that  it  is  impossible  for 
those  who  have  been  familiar  with  them 
to  regard  the  exhalations  from  ordinary 
drained  soil  with  much  solicitude.  In 
permanent  buildings  it  is  a  custom  much 
recommended  to  make  the  basement  floors 
more  or  less  impermeable  by  a  layer  of 
cement,  but  the  object  is  to  exclude  sensi- 
ble moisture,  rather  than  air.  The  com- 
bination of  concrete  and  asphaltum  would 
be  the  most  reliable  material  for  either 
purpose.  Dr.  Wylie,  however,  in  his  essay 
before  alluded  to,  goes  so  far  as  to  inter- 
pose a  layer  of  slate  in  the  piers  of  ma- 
sonry which  support  his  hospital  pavilions, 
to  intercept  the  passage  of  ground  air  up 
through  them ! 

The  contamination  of  the  soil,  and  j^s 
contained  air  and  water  from  the  surface, 
is  a  matter  much  more  worthy  of  atten- 
tion. With  properly  constructed  drains, 
however,  tins  becomes  a  matter  of  ad- 
ministration ;  and  whatever  system  is 
adopted,  it  should  ensure  that  no  waste 
material  of  any  sort  should  ever  be  de- 
posited on  the  surface.  It  is  even  better 
that  the  rain  which  washes  the  roof  and 
walls  of  a  hospital  should  be  conducted 
away.  All  drains  should  be  ventilated, 
and  should  be  so  constructed  as  to  be  sub- 
ject to  a  flushing  process  which  will  pre- 
vent the  collection  of  any  considerable 
amount  of  fermentable  material.  The 
availability  of  the  rainfall  in  flushing 
drains  is  obvious  ;  but  there  is  an  objec- 
tion to  connecting  the  rain-water  conduc- 
tors with  the  drains  for  the  sewage,  pro- 
perly so  called,  and  especially  to  making 
use  of  them  as  ventilators  for  such  drains, 
from  the  great  liability  of  contaminating 
the  air  of  the  wards.  Two  systems  of 
surface  drainage  are  therefore  necessary 
beside  the  subsoil  drainage  before  alluded 
to.  First,  one  to  remove  the  rainfall, 
which  will  be  sufficiently  ventilated  by 
the  conductors.  The  overflow  pipes  of 
all  tanks  of  water  should,  if  possible,  be 
turned  into  this  system,  and. there  would 
be  no  impropriety  in  connecting  it  with 
the  subsoil  drainage,  if  ample  allowance 
is  made  for  its  escape.  Second,  the  pro- 
vision for  the  sewerage  proper  should  re- 
ceive very  early  attention  in  planning  a 
hospital,  and,  in  fact,  it  is  necessary  to 
hold  it  in  constant  respect  in  the  con- 
struction. It  is  known  that  certain  dis- 
eases may  be  communicated  directly  by 
means  of  the  evacuations  of  the  body, 
and  by  the  epidermis  and  secretions  re- 
moved in  bathing.  It  is  not  known  how 
soon  or  to  what  extent  the  evacuations  of 


persons  not  suffering  from  contagious  dis- 
eases become  deleterious  by  their  emana- 
tions ;  but  the  question  hardly  arises  in 
hospital  construction.  To  be  on  the  safe 
side,  it  is  necessary  to  provide  for  the 
prompt  removal  of  this  material,  and  to 
entirely  prevent  the  emanations  from 
reaching  the  wards.  If  the  evacuations 
could  be  conveyed  to  a  distance  the  in- 
stant they  leave  the  body,  in  air-tight 
receptacles,  by  hand,  so  that  they  might 
never  come  in  contact  with  any  perma- 
nent part  of  the  building,  a  great  deal 
of  complicated  and  expensive  apparatus 
could  be  dispensed  with,  and  an  ideal 
condition  of  purity  would  be  maintained. 
It  is  not  probable  that  such  a  plan  will 
ever  be  followed  in  any  permanent  hospi- 
tal unless  much  more  clanger  can  be  shown 
to  attach  to  present  methods  than  is  at 
all  probable.  The  expense  and  the  diffi- 
culty of  ensuring  faithful  service  would 
doubtless  be  great.  It  is  interesting, 
however,  to  note  in  this  connection  that, 
in  the  American  ambulance  established 
in  Paris  during  the  late  war,  the  history 
of  which  was  published  by  Dr.  T.  W. 
Evans  at  London  in  1873,  although  there 
was  a  water-supply,  and  indeed  a  sink 
with  an  outlet  into  the  street  sewers,  in 
each  ward,  where  water  soiled  by  wash- 
ing the  hands  was  alloAved  to  be  thrown, 
there  were  no  water-closets.  Dressings, 
and  the  water  used  in  dressings,  were 
burned  in  a  deep  trench  at  a  distance. 
Textile  fabrics  not  worth  cleansing  were 
buried.  The  excreta  were  all  received 
in  fosses  mobiles — cylindrical  zinc  boxes 
holding  twenty  gallons  each,  provided 
with  handles  and  with  a  funnel-shaped, 
wide-lipped  basin — which  were  sunk  in 
the  ground  to  a  proper  depth,  and  were 
situated  in  cabinets  or  open  closets  at  one 
side  of  the  hospital  grounds,  ten  to  fifty 
yards  from  the  various  wards.  There 
were  also  provided  near  by  separate  ves- 
sels of  thirty  gallons'  capacity  for  receiv- 
ing urine,  which  were  rather  more  readily 
accessible,  so  that  the  liquid  and  solid 
excreta  were  separated  to  some  extent. 
These  were  all  treated  occasionally  with 
chlorinated  lime  or  protosulphate  of  iron, 
and  were  removed  and  replaced  by  empty 
clean  ones  every  forty-eight  hours  bjr  the 
agents  of  a  company  engaged  in  the  busi- 
ness. Clean  gravel  was  sprinkled  over 
the  ground  around  them  every  few  days  to 
keep  it  dry  and  clean.  The  discharges  of 
all  patients  who  were  unable  to  walk  out 
in  winter  must  have  been  carried  from 
the  various  wards  by  the  attendants. 
The  system  seems  to  have  proved  satis- 
factory. 

Various  methods  have  been  suggested, 
and  their  excellence  endorsed  by  high  au- 
thority, for  the  reception  of  excreta  in 
vessels  containing  ashes  or  dried  earth, 
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to  be  frequently  removed  and  renewed. 
The  earth-closet,  designed  by  the  Rev.  Mr. 
Moule,  is  in  quite  common  use  in  places 
where  water-closets  cannot  be  used,  but 
has  not  replaced  them  elsewhere.  The 
writer  knows  of  no  hospital  where  a  dry 
system  is  in  use,  or  where  it  is  likely  to 
be  ;  yet  it  would  be  an  instructive  experi- 
ment to  submit  to  the  crucial  test  of  prac- 
tical experience  some  such  plan,  elabo- 
rated and  modified  to  suit  the  circum- 
stances, and  carried  out  in  the  perfection 
of  detail  which  only  the  discipline  of  a 
hospital  would  render  possible.  It  is  by 
no  means  certain  that  the  weight  of  scien- 
tific authority  may  not  at  some  future 
time,  in  the  progress  of  knowledge,  utter- 
ly condemn  our  present  methods  of  under- 
ground sewerage.  In  that  case  such  ob- 
servations would  acquire  great  value. 

The  earth-close fc  consists  of  a  receptacle 
below  for  the  sewage,  a  reservoir  or  hop- 
per above,  containing  dried  earth,  and  a 
"  chucker,"  moved  by  means  of  a  handle, 
after  evacuation,  which  throws  a  suf- 
ficient quantity  of  earth  over  the  ex- 
creta to  cover  and  absorb  them.  The 
earth  is  required  to  be  perfectly  dried, 
either  by  artificial  heat,  or  by  sheltered 
exposure  to  air.  The  properties  of  such 
ear,th  are  quite  remarkable  ;  one  and  one- 
half  pounds  of  it  are  sufficient  to  absorb 
and  completely  deodorize  each  evacua- 
tion ;  and  it  has  the  effect  of  very  speedily 
disintegrating  fecal  matter,  so  that  after 
a  few  days  it  can  no  longer  be  distinguish- 
ed by  sight  or  odor,  and  the  earth  can  be 
re-dried  and  used  repeatedly.  Indeed,  it 
is  practically  impossible  to  so  impregnate 
the  earth  used  in  this  way  as  to  make  it 
pay  for  its  removal  as  a  fertilizer.  Dr. 
Richardson,  in  the  Twelfth  Annual  Re- 
port of  the  Medical  Officer  of  the  Privy 
Council,  in  1869,  enumerates  the  ad- 
vantages of  this  system,  and  states  the 
limits  of  its  application  very  widely.  It 
would  not  be  difficult  to  arrange  a  series 
of  such  closets,  in  connection  with  a  hos- 
pital ward,  which  would  be  convenient  of 
use  and  free  from  any  danger  of  contami- 
nating the  air.  The  disadvantages  would 
be  the  labor  and  consequent  expense  of  a 
large  supply  of  dry  earth,  which  in  a 
hospital  should  be  of  the  best  quality, 
and  onby  used  a  second  time  after  long 
exposure  ;  and  the  constant  labor  of  re- 
moving the  contents  of  the  closets  at  short 
intervals.  Ashes,  from  its  tendency  to 
rise  in  a  cloud,  is  not  a  suitable  material. 
Good  gardeu-loam  or  clay  is  the  best. 
The  closets  should  be  so  constructed  as  to 
preclude  the  possibility  of  the  excreta 
touching  any  part  of  the  receptacle,  and 
the  earth  should  be  delivered  from  more 
than  one  point,  so  as  to  secure  a  thor- 
ough distribution.  The  receptacle  below 
the  seat  should  be  made  of  cast  iron,  so 


that  it  could  be  purified  at  intervals  by 
means  of  a  gas-jet  with  a  Bunsen  burner, 
which  could  conveniently  be  attached  to 
a  bellows  or  elastic  air-bulb,  or  to  a  cop- 
per receptacle  for  compressed  air.  This 
apparatus,  connecting  with  the  nearest 
gas  fixture  by  a  rubber  tube,  delivering 
with  an  easily  regulated  amount  of  force 
a  smokeless  jet  of  air  and  flame,  is  an 
efficient  means  of  disinfecting  any  accessi- 
ble cavity  or  surface  which  is  not  readily 
combustible,  by  devitalizing  the  organic 
dust  which  is  constantly  being  deposited 
from  the  atmosphere. 

The  "G-oux"  system  of  collecting  ex- 
creta in  receptacles  lined  with  dry  absorb- 
ent material,  with  or  without  a  disinfect- 
ant,, is  thus  described  in  Bailey  Denton's 
Sanitary  Engineering.  It  is  reported 
to  be  in  successful  operation  in  Halifax, 
Xova  Scotia. 

"  A  tapering  tub  or  container  is  provided, 
say  sixteen  and  one-half  inches  high,  and 
twenty  inches  at  its  greatest  diameter. 
Upon  the  bottom  of  the  tub  is  placed 
three  or  four  inches  of  refuse,  such  as 
new  stable-litter,  loft-sweepings,  stack- 
bottoms,  ferns,  shavings,  sawdust,  shoddy, 
flax-dressings,  spent  tan,  or  hops,  or  the 
various  waste  materials  to  be  found  in 
the  town  or  country  ;  this  is  mixed  with 
a  little  soot,  charcoal,  gypsum,  or  other 
deodorizer,  for  the  purpose  of  packing  or 
lining  the  tub.  A  mould  of  the  same 
shape  as  the  tub,  but  six  inches  less  than 
the  internal  diameter,  is  placed  upon  the 
four  inches  of  absorbent  material  referred 
to,  and  the  space  between  the  mould 
and  the  tub  is  packed  with  the  same  kind 
of  refuse.  One  boy  can  pack  eighty  tubs 
in  an  hour,  and  this  is  all  the  manipulation 
required,  excepting  placing  and  removing 
the  tubs  at  stated  times.  The  absorbent 
material  having  been  only  moderately 
pressed  down,  the  mould  is  withdrawn, 
and  there  remains  a  cavity  into  which 
the  dejections  fall,  the  liquid  parts  of 
which  are  taken  up  by  the  absorbents  and 
retained  by  them,  so  as  to  check  fermen- 
tation." 

There  would  be  little  difficulty  in  adapt- 
ing this  system  to  hospital  use.  Coal 
ashes  with  the  admixture  of  a  little  clay 
would  be  the  most  available  material ; 
and  the  auxiliary  use  of  dried  earth,  so 
as  to  keep  everything  covered  and  de- 
odorized, would  be  an  improvement. 

Authorities  of  the  present  day  are 
nearly  unanimously  in  favor  of  the  re- 
moval of  excreta  by  water  carriage,  on 
the  ground  of  its  cleanliness,  convenience, 
economy,  and  speed.  Provision  has  to 
be  made,  at  any  rate,  for  a  large  quan- 
tity of  waste  water  from  bath-tubs  and 
sinks,  containing  considerable  amounts  ot 
fermentable  and  objectionable  material. 
This  quantity  is  probably  never  less  un- 
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der  any  circumstances  than  ten  gallons 
per  day  for  each  person  ;  and  where  there 
is  a  free  supply  of  water,  and  especially 
in  a  hospital,  it  reaches  ten  to  twenty 
times  that  amount.  The  additional  quan- 
tity which  results  from  the  use  of  water- 
closets  is  not  a  matter  of  much  impor- 
tance ;  in  fact,  its  bulk  may  be  of  advan- 
tage in  flushing  the  pipes ;  but  the  cha- 
racter of  the  material  is  very  different. 
It  would  not  he  desirable  under  any  cir- 
cumstances for  foul  water,  without  ex- 
creta from  water-closets,  to  remain  very 
long  within  a  hospital  before  removal. 
Yet,  except  in  the  case  of  bathing  a  pa- 
tient with  some  exceptional  contagious  dis- 
order, there  would  be  no  extreme  haste;  and 
the  atmosphere  of  the  hospital  would  not 
suffer  from  any  emanations  from  it  before 
the  beginning  of  putrefaction.  It  could 
be  readily  disinfected  if  necessary,  and 
its  receptacles  could  be  easily  and  tho- 
roughly cleansed  by  ordinary  means.  Its 
removal  in  uncovered  vessels  would  not 
be  a  source  of  offence  ;  and  if  it  were  "to 
be  conveyed  through  a  pipe  to  a  distant 
point,  as  for  example,  for  irrigating  pur- 
poses, the  apparatus  could  be  reduced  to 
the  simplest  terms,  and  could  be  made 
perfectly  void  of  offence.  If  desired,  a 
single  pipe  with  a  single  inlet  could  be 
made  to  answer  the  purposes  of  an  entire 
ward  or  building.  Traps  and  ventilation 
could  be  dispensed  with,  or  reduced  to 
the  extent  of  a  simple  flash-tank  with  an 
air-pipe  opening  into  a  chimney.  Ex- 
cept when  opened  at  stated  times  for  the 
reception  of  slops,  the  single  hopper-sink 
which  would  surmount  the  pipe  could  be 
cleansed  and  closely  covered,  and  the  sys- 
tem of  drainage  rendered  theoretically  as 
well  as  practically  harmless,  by  the  clo- 
sure of  a  valve.  The  vessels  in  which  the 
various  slops  were  received,  having  no 
inaccessible  outlet-pipes,  could  also  be 
made  theoretically  safe  and  clean,  which 
is  impossible  as  they  are  now  generally 
constructed.  If  we  inspect  and  smell  of 
the  inside  of  that  portion  of  the  outlet  of 
a  bath,  basin,  or  sink  which  lies  between 
the  plug  and  the  trap  below  ;  and  if  we 
remember  how  constantly  the  volatile 
products  of  the  putrefaction,  which  has 
become  manifest  to  our  senses,  are  dissem- 
inated through  the  air  under  the  law  of 
the  diffusion  of  gases,  and  how  these 
sources  of  corruption  are  to  be  found  in 
an  ordinary  dwelling  of  modern  construc- 
tion, from  cellar  to  attic,  and  especially 
often  in  the  sleeping-rooms,  we  might  be 
led  to  ask  how  it  is,  if  a  minute  crack  in  a 
soil-pipe  is  to  be  regarded  as  the  cause  of 
the  appearance  of  diphtheria  or  scarlatina 
in  a  building,  that  all  inmates  of  all  houses 
do  not  suffer  in  the  same  way  V  These 
outlets  connect  with  the  same  system  as 
the  soil-pipes, — often  with  the  soil-pipes 


themselves.  It  is  known  that  gases 
which  lie  in  contact  with  one  surface  of 
water  in  an  ordinary  trap  will  be  ab: 
sorbed  and  given  off  from  the  other  sur- 
face. It  is  more  than  likely  that  organic 
germs  could  follow  the  same  course  ;  and 
if  organisms  which  cause  disease  are  pro- 
pagated in  the  material  which  exists  be- 
low the  traps,  they  may  surely  also  find  a 
home  in  the  similar  material  above.  But 
if  it  be  a  fact  that  the  gas  of  sewers,  un- 
der ordinary  circumstances,  is  less  fre- 
quently dangerous  than  some  writers 
would  claim  ;  it  is  also  true  that  under  other 
circumstances,  which  we  are  powerless  to 
recognize  or  guard  against,  it  is  extremely 
dangerous,  and  may  at  any  time  be  the 
vehicle  of  infectious  disease.  The  deduc- 
tion from  the  discovery  of  the  foul  condi- 
tion of  outlet-pipes  is  not  that  we  should 
disregard  the  entrance  of  contaminated  air 
into  dwellings,  but  that  a  drained  basin, 
tub,  or  sink,  as  ordinarily  constructed,  is 
not  a  safe  neighbor,  Avhether  in  dwelling- 
house  or  hospital ;  and  that  if  it  were  not 
for  the  water-closets,  the  best  plan  would 
be  to  have  in  each  hospital  ward,  or  unit 
of  construction,  but  a  single  sink  and 
waste-pipe,  as  described  ;  and  the  possi- 
bility of  reaching  such  a  simple  and  safe 
form,  is  an  argument,  as  far  as  it  goes,  in 
favor  of  a  dry  system  of  removal. 

Water-Closets. — The  first  consideration 
in  hospital  construction  is,  of  course, 
safety.  Unfortunately,  in  the  past,  the 
comforts  and  advantages  of  the  best  hos- 
pitals, in  spite  of  skilled  treatment  and 
nursing,  have  sometimes  been  purchased 
too  dearly,  on  account  of  danger  to  life 
and  health  from  infectious  diseases  origi- 
nating in  the  hospitals  themselves.  It 
would  be  very  difficult  to  prove  that  dis- 
ease in  hospitals  has  ever  originated  in 
the  water-closets,  but  it  is  conceded  that 
it  should  be  made  impossible  for  them  to 
contaminate  the  atmosphere  of  the  wTards. 
The  details  of  their  construction  and 
situation  have  received  much  attention 
from  writers,  and  they  are  not  all  in 
!  agreement  on  the  subject.  The  best  form 
of  closet  for  a  hospital  ward  is  a  "hopper, " 
expanding  into  a  "drip  tray"  at  the  top. 
!  This  "drip  tray"  is  a  shallow  sloping 
I  sink,  the  full  size  of  the  seat,  about  eighteen 
!  inches  square.  When  the  cover  and  seat 
j  are  both  raised,  it  is  ready  for  use  as  a 
sink,  or  as  a  urinal,  thus  replacing  the 
leaden  casing  formerly  in  use,  which  could 
not  be  kept  clean,  and  was  a  source  of 
offence.  The  drip  tray  is  made  of  porce- 
lain, in  one  piece  with  the  bowl,  and 
every  part  is  accessible  for  cleansing,  ex- 
cept such  as  are  covered  by  running  water 
while  in  use.  This  is  the  only  form  of 
fixed  urinal  which  is  desirable  in  a  hospi- 
tal or  dwelling,  for  those  of  the  usual 
pattern    cannot   be   thoroughly  cleaned, 
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and  are  almost  sure  to  exhale  an  un- 
pleasant odor.  The  front  edge  of  the 
drip  tray  should  come  forward  flush  with 
the  wood-work  in  front,  which  should 
slope  in  a  few  inches  at  the  bottom,  to 
make  room  for  the  toes  of  the  person 
standing  before  it.  The  bowl  should 
have  a  "  flushing  rim"  immediately  below 
the  drip  tray,  so  that  water  may  be  de- 
livered all  around,  and  every  part  be  con- 
stantly covered  with  flowing  water  while 
in  use.  Such  bowls  have  only  been  ob- 
tainable within  a  few  years,  but  are  now 
made  by  Charles  Harrison  &  Company,  of 
New  York.  Besides  the  constant  flow 
over  the  sides  of  the  bowl,  a  cascade 
should  flow  into  the  bowl,  after  use,  large 
enough  to  wash  the  discharge  through  the 
S  trap  below  ;  and  a  chain  hanging  con- 
veniently at  the  side  of  the  seat  is  better 
than  a  handle  to  pull  up,  to  start  the 
flow.  If  the  closets  are  to  be  used  by 
ignorant  or  very  dull  persons,  the  opening 
of  the  door  should  also  cause  the  flow. 
The  under-surface  of  the  seat  of  the 
closet  should  be  about  three-quarters  of 
an  inch  higher  than  the  surface  of  the 
drip  tray,  and  the  space  between  should 
lead  behind  to  a  ventilating  shaft,  in 
which  a  constant  current  of  air  is  main- 
tained by  a  gas  jet  or  otherwise.  If  the 
gas  is  used  it  can  be  utilized  for  lighting 
the  closet  at  night  by  means  of  a  trans- 
parent door.  A.  window  in  the  water 
closet  can  be  used  for  occasionally  flush- 
ing the  room  with  air,  but  there  should 
be  no  other  ventilator  than  that  described. 
Thus  the  air  is  continually  moving  towards 
the  bowl,  and  as  it  passes  laterally  back- 
ward it  arrests  all  odor  where  it  origi- 
nates. Fresh  air  must  be  constantly  sup- 
plied to  the  room  by  a  special  duct,  and 
should,  of  course,  be  warmed  in  winter. 
The  fresh-air  register  may  be  placed  in 
the  lobby,  just  outside  the  door  of  the 
closet,  and  an  opening  left  beneath  the 
door,  or  through  it.  The  general  direc- 
tion of  the-  current  of  air  will  thus  be 
away  from  the  ward  and  toward  the  soil 
pipe.  The  cleansing  of  bed-pans  can  be 
more  conveniently  done  in  a  sink  or  hop- 
per, specially  constructed  for  the  purpose, 
large  enough  to  admit  the  pan,  with  a 
hose  attached,  and  with  a  ventilating  flue 
also.  All  the  soil  pipes  should  be  made 
of  iron,  and  conducted  to  the  roof  in  full 
size,  where  they  should  be  freely  open, 
but  protected  by  a  cowl  from  obstruction 
b}r  snow  and  rain.  Below,  the  soil  pipe 
should  be  hung  in  plain  view  from  the 
ceiling  of  the  basement,  and  descending 
at  a  proper  grade,  pass  through  the 
foundation  into  the  ground  at  such  a 
depth  as  to  be  protected  from  frost.  Be- 
fore it  enters  the  drain,  it  should  be 
trapped  ;  and  somewhere  above  the  trap 


a  ventilating  pipe  should  enter  it,  which 
should  be  carried  preferably  near  a 
chimney,  so  as  to  be  warmed  in  severe 
weather,  and  seeking  the  roof  should  be 
cowled  like  the  soil  pipe.  The  free  circu- 
lation of  air  throughout  the  entire  length 
of  the  soil  pipe  is  thus  provided  for. 

The  water-closets  should  be  separated 
from  the  wards  by  a  brick  wall,  which 
should  surround  them  from  the  founda- 
tion ;  being  thus  practically  as  if  contained 
in  a  turret,  although  enclosed  within  the 
general  lines  of  the  building.  If  leakage 
or  accident  occurs,  the  effect  will  be  con- 
fined to  the  turret.  A  lobby  can  be  inter- 
posed between  the  turret  and  the  ward, 
with  separate  air  supply  and  ventilation. 

These  precautions  will  have  isolated  the 
closets  and  their  pipes  from  the  gen- 
eral sewerage  system ;  ventilated  them 
independently  in  every  part ;  and  finally 
absolutely  detached  their  atmosphere  from 
that  of  the  wards.  The  first  requirement, 
of  safety,  has  thus  been  fulfilled.  Most 
of  the  late  authorities,  however,  while 
insisting  on  these  precautions,  somewhat 
illogically  place  them  at  such  a  distance 
from  the  ward  as  to  interfere  seriously 
with  their  convenience  and  even  useful- 
ness. Dr.  Wylie  puts  them  in  a  separate 
building,  separated  from  the  ward  by  an 
open  space  of  ten  feet.  Dr.  Stephen 
Smith  would  place  them  in  the  basement 
story.  It  is  very  important  that  patients 
should  attend  to  the  calls  of  nature 
promptly,  and  that  the  use  of  the  closets 
should  begin  as  early  in  convalescence  as 
possible.  The  use  of  bed-pans  and  urinals 
in  a  ward  is  of  course  necessary  in  many 
cases ;  but  in  practical  administration  it 
is  the  most  flagrant  source  of  discomfort 
that  intrudes  itself  during  the  day's  expe- 
rience. After  use,  it  is  very  undesirable 
that  these  utensils  should  be  borne  for  a 
distance  through  the  main  entrance  to 
the  ward,  appropriate  for  food,  visitors 
and  attendance  generally.  The  closets 
should  be  immediately  accessible  from 
the  ward,  so  that  they  can  be  sought 
without  toilet  preparation ;  and  the  en- 
trance should  be  a  separate  one.  If  the 
precautions  taken  have  not  made  them 
safe,  they  should  be  done  away  with ;  if 
they  are  safe,  they  should  surely  be  placed 
as  near  as  convenience  demands. 

The  outlets  to  the  various  sinks,  tubs, 
etc.,  adjacent  to  the  wards,  may  be  con- 
nected with  the  soil  pipes  ;  with  the  pre- 
caution that  each  should  be  trapped  below, 
and  that  at  each  tub  or  basin  the  pipe 
should  be  ventilated  by  being  continued 
up  and  opening  freely  at  the  roof.  The 
ordinary  use  of  these  pipes,  and  of  the 
soil-pipes,  is  such  as  to  scour  them  suffi- 
ciently ;  so  no  provision  is  needed  for 
flushing  them  otherwise. 
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Sewers.— Below  the  trap  which  termi- 
nates the  lower  end  of  each  soil-pipe,  the 
outflow  should  he  received  by  pipes  or 
drains,  forming  an  entirely  separate  sys- 
tem from  all  others,— the  sewers  proper. 
The  essential  requirements  for  a  sewer 
are  stated  as  follows  by  Col.  Waring,  the 
author  of  "Sanitary  Drainage  of  Houses 
and  Towns,"  published  in  1<878. 

"1.  It  must  be  perfectly  tight  from  one 
end  to  the  other,  so  that  all  matters  enter- 
ing it  shall  be  securely  carried  to  its  out- 
let ;  not  a  particle  of  impurity  leaking 
through  into  the  soil. 

"2.  It  must  have  a  continuous  fall 
from  the  head  to  the  outlet,  in  order  that 
its  contents  may  'keep  moving,'  there 
being  no  halting  to  putrefy  by  the  way, 
and  no  depositing  of  silt  that  would  en- 
danger the  channel. 

"3.  It  must  be  perfectly  ventilated,  so 
that  the  injurious  gases  that  necessarily 
arise  from  the  decomposition  of  matters 
carried  along  in  the  water,  or  adhering  to 
the  sides  of  the  conduit,  shall  be  diluted 
with  fresh  air,  and  shall  have  such  means 
of  escape  as  will  prevent  them  from  forc- 
ing their  way  into  houses  through  the 
traps  of  house-drains. 

"4.  It  must  be  provided  with  means 
for  inspection,  and,  when  necessary,  for 
flushing. 

"5.  Its  size  and  form  must  be  so  ad- 
justed to  its  work  or  to  its  flushing  appli- 
ances, that  the  usual  flow  may  be  made  to 
keep  it  free  from  silt  and  organic  de- 
posits." 

Impermeability  is  of  special  importance 
in  the  sewer  of  a  hospital,  as  it  is  there, 
if  anywhere,  that  the  excreta,  being  those 
of  diseased  persons,  might  be  expected  to 
become  a  source  of  disease.  It  is  to  be 
secured  by  choice  of  material,  and  care  in 
construction.  As  there  is  but  little  vari- 
ation to  be  expected  in  the  amount  of 
flow,  the  circular  form  is  the  best,  and  at 
the  present  day  earthen  pipe  can  be  pro- 
cured of  all  sizes,  and  of  great  strength, 
up  to  15  inches  diameter.  If  this  is  used, 
it  is  often  best  to  be  bedded  in  concrete  ; 
and  local  moisture  should  be  provided  for, 
where  necessary,  by  a  small  tile  drain  by 
its  side.  Ventilation  should  be  secured 
by  connecting  the  sewer  with  a  perma- 
nently hot  flue  ;  either  that  of  the  steam 
boilers,  which  are  generally  required  at  a 
hospital,  may  be  used  ;  or,  still  better,  a 
small  furnace  may  be  constructed  for  the 
special  purpose,  and  the  sewer  cases  ren- 
dered harmless  by  passing  through  it. 
Fresh  air  should  be  suj)plied  to  each 
branch  of  the  sewer  near  its  origin  ;  but 
as  the  opening  should  not  be  so  situated 
that  any  accidental  back  draught  could 
contaminate  the  neighborhood  of  the 
wards,  a  small  pipe  may  serve  to  conduct 
it  from   a  suitable   distance.      Flushing 


might  he  secured  by  means  of  a  "Field's 
tank"  at  each  branch  sewer;  but  a  better 
plan  would  be  to  arrange  for  the  simul- 
taneous free  discharge  of  fresh  water,  at 
intervals,  from  all  parts  of  the  hospital. 

A  plan  for  sewerage  and  subsoil  drain- 
age under  very  peculiar  requirements  is 
described  by  the  trustees  of  the  Johns 
Hopkins  Hospital  in  a  circular  of  the 
year  1877.  The  hospi  tal  lot  is  on  a  hillside, 
near  its  summit.  The  soil,  for  a  depth 
of  about  sixty  feet,  is  composed  of  alter- 
nate layers  of  sand  and  stiff  clays,  much 
folded  and  contorted,  thus  forming  under- 
ground basins  containing  sand  and  water. 
Two  springs  and  several  marshy  places 
existed  on  the  grounds  ;  and  it  was  evi- 
dent that  the  water  which  fell  upon  the 
hill  above  the  lot  came  to  these  wet  points 
through  underlying  sand  layers  and  veins. 
These  sand  veins  lay  so  deep  on  the  higher 
ground  that  it  was  found  impossible  to 
reach  them  there,  and  thus  cut  off  the 
supply.  The  city  of  Baltimore  having 
no  proper  sewerage,  the  only  point  at 
which  permission  could  be  obtained  to 
discharge  drainage  was  into  a  public 
channel  at  a  considerable  distance.  To 
this  a  large  tile  drain  was  laid,  leading 
from  a  very  large  silt-trap  constructed  at 
the  lowest  corner  of  the  grounds,  which 
is  about  eighty  feet  above  tide-water.  A 
system  of  pipe-drains  conveys  the  water 
of  the  greater  part  of  the  lot,  including 
the  surface  water,  to  this  silt-trap  ;  but 
no  sewerage  proper  from  the  water-closets, 
etc.,  is  to  enter  it.  At  the  higher  part 
of  the  lot,  however,  a  spring  was  found 
which  could  not  be  drained  without  work 
of  great  magnitude  and  expense.  After 
some  preliminary  experiments,  a  well 
five  feet  in  diameter  was  sunk  about  fifty 
feet  from  the  spring,  and  at  the  depth  of 
fifty-eight  feet  a  bed  of  coarse  gravel  was 
struck.  "Into  this  well  the  water  from 
the  spring  was  turned,  as  also  some  small 
veins  of  water  opened  in  excavating  in 
the  vicinity.  The  result  has  been  entirely 
satisfactory,  the  well  rapidly  conveying 
away  the  water  turned  into  it.  The 
greatest  depth  of  water  in  this  well,  soon 
after  a  heavy  rain,  was  eleven  feet,  and 
three  days  fater  this  was  reduced  to  five 
feet.  This  result  is  the  more  gratifying 
since  it  is  certain  that  the  bed  of  gravel 
into  which  this  well  drains  underlies  the 
whole  of  the  hospital  lot  at  a  depth  of 
from  sixty  to  eighty  feet ;  and  we  may 
therefore  feel  confident  that  by  a  system 
of  such  wells  we  can  dispose  of  all  the 
sewage  of  the  hospital  for  many  years  to 
come,  even  if  the  city  fails  to  provide  the 
proper  outlets,  which  can  hardly  be  sup- 
posed possible.  If  care  be  taken  to  allow 
as  little  grease  and  fatty  matters  as  pos- 
sible to  enter  such  a  well,  and  to  keep  all 
rainfall  out  of  it,  as  has  been   done  by 
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the  system  of  drainage  established,  it  will 
be  a  long  time  belore  it  will  till  up  so 
as  to  become  useless.  Two  old ,  wells 
upon  the  grounds  have  also  been  used  tor 
the  same  purpose,  and,  although  not 
now  needed,  may  become  useful  in  the 
future." 

If  the  bed  of  gravel  which  is  relied  on 
for  the  disposal  of  the  sewage  proper,  in 
tins  novel  system,  were  near  the  surface, 
there  would  be  little  question  of  its  con- 
demnation by  sanitarians.  It  may  be 
doubted  whetber  even  at  this  considerable 
depth  it  is  too  far  off  to  exert  influence 
on  health  in  any  way,  or  whether  careful 
ventilation  of  the  wells,  which  certainly 
would  be  required,  would  render  them 
perfectly  safe.  If  sickness  should  prevail, 
as  it  is  apt  to  do  at  times,  both  in  and  out 
of  hospitals,  they  will  probably  always  be 
objects  of  solicitude  and  distrust.  The 
difficulties  in  the  way  of  an  unobjection- 
able system  of  water-carriage  in  this  pe- 
culiar case  are  so  great,  that  the  trial  of 
an  improved  dry-earth  method  for  the 
excreta  would  seem  particularly  desir- 
able. 


Form  and  Material  of  Hospitals. 

The  advantages  of  lateral  expansion  in 
hospital  construction  were  pointed  out  as 
early  as  the  year  1786  by  a  Committee  of 
the  French  Academy  of  Sciences ;  and 
inasmuch  as  the  weight  of  authority  since 
that  time  has  steadily  increased  in  its 
favor,  it  might  be  supposed  that  the  ques- 
tion of  the  best  general  form  would  be 
settled.  In  fact,  very  few  would  now 
deny  that  other  things  being  equal,  a  one; 
story  pavilion  plan  should  be  preferred  ; 
and  that  it  would  be  an  advantage  to  have 
no  enclosed  connection  between  the  differ- 
ent parts  of  the  hospital,  if  the  climate 
were  such  as  to  make  this  practicable. 
This  is  the  case  in  the  City  .Hospital  of 
Berlin,  built  in  1870.  There  are  some 
two-story  pavilions,  and  some  of  one 
story  ;  but  they  are  widely  detached,  and 
have  no  connecting  corridors — only  gravel 
walks  between.  In  the  Johns  Hopkins 
Hospital,  the  basements  of  pavilions  are 
to  be  connected,  but  considerable  vari- 
ance of  opinion  is  found  to  exist  as  to 
what  is  justifiable  and  wise  where  cir- 
cumstances prevent  lateral  expansion. 
In  1877  the  trustees  of  the  ISTew  York 
Hospital  completed  a  building  of  seven 
stories  and  a  basement,  intended  for  the 
treatment  of  acute  diseases  and  injuries, 
in  the  midst  of  the  city.  No  expense 
was  spared  in  its  construction,  and  the 
architect  announced  the  fundamental  prin- 
ciple that  sesthetical  considerations  of 
proportion  and  architectural  effect,  must 
be  entirely  subordinated  to  the  needs  of 


the  patients  in  comfort,  light  and  ventila- 
tion. The  authorities  of  the  institution 
claimed  that  a  hospital  in  that  situation 
was  necessary,  and  that  lateral  expansion 
was  impossible.  They  believed  that  mor- 
tality in  pavilion  hospitals  in  civil  life 
had  not  proved  materially  less  than  the 
average  elsewhere.  They  instanced  the 
Royal  Infirmary  of  Edinburgh,  the  Am- 
sterdam Hospital,  St.  Thomas's  Hospital, 
the  new  wing  of  the  London  Hospital, 
and  the  new  Hotel-Dieu  of  Paris,  as  show- 
ing that  the  necessity  for  more  or  less 
compactly  constructed  hospitals  in  central 
positions,  is  recognized  in  the  great  cities 
abroad.  They  regarded  it  as  a  common 
error  to  trust  too  much  to  construction, 
and  to  undervalue  the  importance  of 
other  sources  of  safety.  In  other  words, 
they  hoped  to  counterbalance  the  disad- 
vantages of  their  general  plan  by  excel- 
lence of  details  and  of  administration. 
Dr.  Van  Buren,  in  his  address  at  the  in- 
auguration of  the  new  building,  said  : — 

"  In  the  matter  of  hospital  hygiene,  as 
in  hospital  construction,  science  has  not 
as  yet  spoken  her  last  word.  Since  the 
Federal  Government  adopted  the  plan  of 
pavilion  hospitals  at  the  suggestion  of  the 
Sanitary  Commission,  the  application  of 
a  new  discovery  in  physical  science  to  the 
wants  of  practical  surgery  has  rendered 
us,  in  a  certain  degree,  independent  of 
hospital  construction.  It  has  been  shown 
how  we  can  keep  wounds  sweet  and 
healthy,  and  conduct  them  to  a  favorable 
ending  by  a  shorter  and  surer  route  than 
that  heretofore  followed,  and  thus  pre- 
vent hospital  patients  from  poisoning 
each  other.  Pasteur's  demonstration 
that  putrefaction  is  a  fermentative  pro- 
cess, that  certain  organic  particles  float- 
ing in  the  air  as  dust,  constitute  the  fer- 
ment or  yeast,  and  that  the  destruction 
or  exclusion  of  these  germs  will  infalli- 
bly prevent  septic  change  in  substances 
prone  to  take  on  putrefaction,  promises 
to  alter  many  of  the  present  methods  of 
practical  surgery.  By  preventing  putre- 
faction in  recent  wounds,  we  cut  off  the 
most  fertile  surgical  source  of  hospitalism. 
In  addition  to  the  means  furnished  by  ju- 
dicious hospital  construction  to  secure 
uncontaminated  air  by  forced  ventilation, 
we  shall  therefore  be  able,  hereafter,  we 
are  told,  to  keep  the  air  of  a  hospital 
pure  (surgically)  by  eradicating  the  source. 
This  has,  apparently,  been  demonstrated 
to  be  practically  feasible  by  the  use  of 
agents  capable  of  destroying  the  vital 
energy  of  putrefactive  germs."  He  also 
recounted  that  Prof.  Lister,  during  a  visit 
to  America,  in  reply  to  a  question  sug- 
gested by  the  four  stories  of  superposed 
wards  of  the  Charity  Hospital  at  Black- 
well's  Island,  said,  "  It  is  immaterial  how 
many  stories  of  wards  there  may  be  in  a 
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hospital,  provided  that  the  details  of  the 
antiseptic  method  are  accurately  carried 
out  in  all  of  them.  If  these  details  are 
faithfully  ohserved,  hospitalism  can  be 
prevented." 

Those  who  consider  some  sort  of  pa- 
vilion plan  the  only  justifiable  method  of 
construction,  are  by  no  means  agreed  as 
to  whether  they  should  consist  of  one  or 
of  two  stories.  Two  of  the  essays  con- 
tributed for  Johns  Hopkins  Hospital,  de- 
cidedly recommend  two  stories,  and  three 
recommend  the  one  story  plan.  Both 
forms  are  to  be  used  in  that  institution. 
The  Cook  County  Hospital,  in  Chicago, 
Illinois,  erected  in  1876,  has  four  stories, 
three  of  which  are  occupied  by  wards. 
Dr.  Billings  states  that  the  air  in  the 
lower  wards  is  purer  than  in  those  above. 
The  arguments  for  oue-story  wards  are 
strongly  presented  by  Dr.  George  Derby, 
in  an  article  which  forms  part  of  the  Fifth 
Annual  Report  of  the  State  Board  of 
Health  of  Massachusetts,  for  1874.  Per- 
fection of  isolation  and  of  ventilation  are 
obviously  the  strongest  reasons  in  their 
favor.  But  in  practical  experience,  the 
convenience  of  having  a  hospital  all  on 
one  level,  with  inclined  planes,  if  neces- 
sary, where  slight  changes  of  elevation 
occur,  is  also  worth  consideration.  By 
means  of  trucks  with  rubber  tires,  one 
attendant  can  silently  perform  the  work 
which  would  require  two  in  a  building 
where  staircases  abound.  Dr.  Wylie,  in 
the  essay  already  quoted,  sums  up  his 
views  as  follows  : — 

"  1.  Experience  and  science  agree  in 
showing  that  widely  detached  one-story 
wards  allow  the  most  thorough  ventila- 
tion, and  therefore  the  smallest  chance 
for  the  accumulation  of  infectious  parti- 
cles. 

"  2.  They  neutralize  the  evils  of  mass- 
ing large  numbers  of  cases  —  or,  what 
amounts  to  the  same  thing,  varieties  of 
cases,  under  one  roof.  They  make  classi- 
fication of  cases  easy  and  natural. 

"8.  They  require  less  vigilance;  dust 
and  foul  air  find  fewer  lurking-holes  and 
channels  ;  cleanliness  and  ease  of  supervi- 
sion, as  well  as  fresh  air,  are  more  readily 
secured.  Two-story  hospitals  may  be  kept 
healthy  for  a  few  years  with  extreme  care 
and  intelligence.  Hospitals  of  more  than 
two  stories  ought  never  to  be  contem- 
plated. 

"4.  The  detached-ward  plan,  which  is 
hygienically  the  safest,  is  also  the  most 
economical,  apart  from  the  amount  of 
land  required.  A  ward  hopelessty  pois- 
oned by  long  occupation,  if  detached,  can 
be  torn  down  without  disturbing  the  gen- 
eral order  ;  and  when  additional  accom- 
modation is  necessary,  other  wards  may 
be  added  one  by  one,  or  a  short  ward  can 
be  extended. 


"5.  An  immense  advantage  of  one- 
story  wards  ...  is  the  ease  with 
which  patients  can  be  taken,  bed  and  all, 
out  of  doors  in  fine  weather.  Even  the 
very  feeble  can  be  wrapped  in  a  blanket 
and  rolled  out  on  the  grass  by  an  incline, 
with  no  fatigue  of  '  getting  ready.'  " 

The  argument  for  two-story  wards  is 
based  on  economy  of  construction  and 
administration,  and  on  the  comparative 
purity  of  the  upper  strata  of  the  atmos- 
phere. The  economy  is  denied  by  Dr. 
Wylie,  above  ;  the  argument  as  to  purity- 
is  an  over-refinement.  Both  arguments 
might  readily  be  also  applied  to  prove  the 
superiority  of  three  stories  over  two,  and 
so  on. 

The  question  of  material  is  directly 
associated  with  tha t  of  form.  The  health- 
fulness  of  tents  and  barracks  demon- 
strated in  army  experience,  has  led  some 
writers  to  contend  for  destructible  build- 
ings. Dr.  Billings  wrote,  in  1870,  that 
no  hospital  should  be  constructed  with  a 
view  to  its  being  used  as  such  for  more 
than  fifteen  years  ;  but  in  1875,  he  says, 
"I  am  satisfied  that  the  statement  that 
this  temporary  character  should  be 
adopted  for  all  hospitals,  and  especially 
for  all  parts  of  hospitals,  was  too  sweep- 
ing. That  is  to  say,  I  do  not  think  it 
necessary,  that  all  the  buildings  of  an 
hospital  should  be  destroyed  or  removed 
at  certain  regular  intervals,  in  order  to 
prevent  infection;  and  there  are  some 
things  to  be  taken  into  account  in  favor 
of  more  permanent  structures,  under  cer- 
tain circumstances  to  which  I  did  not  give 
sufficient  consideration. 

"  Barrack  hospitals  are  best  suited  for 
government  purposes,"  etc.  .  .  .  "  It 
is  an  error  to  suppose  that  a  barrack  hos- 
pital will  prevent  hospitalism.  ...  I 
have  seen  a  decided  tendency  to  erysip- 
elas and  pyemia  appear  in  a  most  charac- 
teristic barrack  ward,  an  unplastered 
building,  with  excessive  ridge-ventilation, 
within  six  weeks  after  it  was  first  occu- 
pied. .  .  .  All  the  arguments  in  favor 
of  a  barrack  hospital  apply  with  still 
greater  force  to  one  composed  mainly  of 
tents.  ...  I  am  of  opinion  that  all 
the  good  qualities  of  a  barrack  or  tent 
hospital  can  be  combined  with  those  of  a 
permanent  structure  in  such  a  manner  as 
to  secure  both  the  healthfulness  of  the 
one,  and,  to  a  considerable  extent,  the 
convenient  and  economical  administration 
of  the  other." 

In  this  country,  brick,  or  the  combina- 
tion of  brick  and  stone,  is  the  material 
generally  to  be  preferred,  and  should  be 
painted  externally,  to  promote  dryness. 
Architectural  effects  should  depend,  in  all 
buildings  occupied  by  patients,  on  varia- 
tion in  color,  rather  than  irregularity  of 
contour,  so  that  nothing  may  interfere  with 
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the  free  sweep  of  the  air  about  the  build- 
ing. 

If  it  be  granted  that  wards  for  ordinary 
medical  and  surgical  cases  are  better  to  be 
permanent  structures,  it  must  still  be  ac- 
knowledged that  cheap  and  destructible 
buildings  are  better  for  infectious  and  con- 
tagious diseases,  and  for  cases  of  excep- 
tionally offensive  character.  Every  large 
general  hospital  needs  isolating  wards, 
so  called.  In  some  climates,  and  at  some 
seasons,  tents,  properly  framed  and  floor- 
ed, leave  nothing  to  be  desired.  They  can 
be  set  up  almost  at  a  moment's  notice,  and 
dismantled  and  disinfected  as  promptly. 
In  extremes  of  weather,  however,  it  is 
difficult  to  warm  and  ventilate  them  with 
absolute  perfection.  There  would  be  some 
advantages  in  the  use  of  wooden  pavilions 
of  the  general  type  adopted  for  the  army 
hospitals  of  the  United  States.  But  they 
are  neither  one  thing  nor  the  other.  Their 
cost  would  be  so  considerable  that  they 
would  not  be  destroyed  very  frequently ; 
and  if  a  building  is  safely  occupied  for 
months  or  years,  it  becomes  difficult  to 
determine  when  to  abandon  it.  It  would 
probably  be  less  expensive  and  equally 
safe  to  build  of  brick ;  and  to  so  arrange 
that  the  interior  could  easily  be  disman- 
tled and  entirely  renewed.  If  a  consider- 
able number  of  separate  rooms  were  pro- 
vided in  such  a  permanent  structure  as 
this,  where  cases  could  be  treated  which 
did  not  need  the  most  rigid  kind  of  isola- 
tion, a  comparatively  small  number  of  ab- 
solutely separate  buildings  would  suffice. 
The  present  writer  has  elsewhere  sug- 
gested, for  this  special  purpose,  the  use  of 
sectional  buildings  made  of  pine  wood,  the 
different  parts  of  which  fasten  together  by 
hooks  and  bolts,  so  that  one  can  be  erect- 
ed in  an  hour  without  the  aid  of  a  carpen- 
ter. Such  a  building  might  be  eight  by 
seven  feet,  and  seven  feet  high  at  the 
eaves,  with  a  door  in  one  end  and  a  win- 
dow opposite.  The  floor  should  be  raised 
a  foot  above  the  ground.  A  frame  with 
slats  resting  on  cleats  would  supply  the 
place  of  a  bedstead,  and  a  bed  tick  filled 
with  hay  would  be  used  instead  of  a  hair 
mattress.  In  one  corner  would  be  a  hole 
through  the  roof,  protected  by  soapstone, 
for  the  funnel  of  a  small  stove,  and  be- 
neath the  stove  a  coldrair  register.  It 
should  have  electric  or  telephonic  connec- 
tions with  the  nearest  ward  ;  and  could 
thus  be  set  up  so  far  away  as  to  preclude 
all  idea  of  infection.  Being  constructed 
in  the  lightest  possible  way,  its  stability 
could  be  maintained  like  that  of  a  tent, 
by  guys  of  rope  or  wire.  In  very  cold 
situations  it  could  be  provided  with  pan- 
els, which  would  give  an  air-space  in  the 
greater  portion  of  the  walls,  or  the  space 
could  be  filled  with  saw-dust  or  tan.  A 
feat-fly  would  protect  it  in  hot  or  wet 


weather.  After  use  the  building  could 
be  taken  apart,  exposed  to  the  sun  and  air 
for  a  sufficient  time,  or  disinfected  by  some 
more  rapid  process.  It  could  then  receive 
a  thin  coat  of  varnish  or  paint,  and  be 
stowed  away  for  future  use.  Such  an  in- 
expensive structure  could  be  destroyed 
and  renewed  at  brief  intervals  without 
much  more  cost  than  the  interest  on  a 
proportionate  integral  part  of  a  permanent 
building. 

Shape  of  Wards. — Most  of  the  later 
writers  on  the  subject  advocate  the  elon- 
gated, rectangular  shape,  with  the  long 
axis  running  from  north  to  south.  All 
interference  with  the  influence  of  the 
direct  rays  of  the  sun  is  to  be  deprecated  ; 
and  for  this  reason  the  access  to  the  ward, 
the  service-rooms  and  so  forth,  are  placed 
at  the  north  ;  and  a  "  sun-room,"  glazed 
on  all  sides,  is  attached  to  the  southern 
wall  of  the  ward.  In  constructing  some 
pavilion  wards  at  the  Massachusetts 
General  Hospital  in  the  year  1873,  the 
trustees  adopted  the  form  of  a  square  of 
about  45  feet,  for  twenty  beds,  at  the 
suggestion  of  the  present  writer ;  and  it 
was  recommended  at  a  later  time,  en- 
larged to  about  56  by  43  feet,  for  twenty- 
three  beds,  after  practical  experience,  for 
the  Johns  Hopkins  Hospital,  where  it  has 
been  partially  adopted  for  two  pavilions 
of  two  stories  each,  with  the  corners  cut 
off,  making  the  shape  octagonal,  and  with 
other  deviations  from  the  plans  of  the 
writer.  The  square  form  of  room  with  a 
central  large  chimney  stack  was  origi- 
nally suggested  by  Mr.  G,  M.  Dexter,  one 
of  the  trustees  of  the  Massachusetts 
General  Hospital,  in  1844  ;  and  its  excel- 
lence for  the  wards  of  a  hospital  built  on 
the  "  block"  plan,  has  been  long  acknowl- 
edged. The  principal  advantages  over 
the  long  shape,  for  a  pavilion,  are  the 
privacy  of  each  bed,  as  compared  with  its 
situation  in  a  long  hall  without  obstruc- 
tion to  the  view  :  the  absence  of  draughts, 
the  fire-places  and  warm  air  supply  in  the 
central  stack  being  nearly  equally  distant 
from  all  parts  of  the  ward,  and  the 
chimney-stack,  by  its  volume  and  position, 
interrupting  and  mixing  accidental  air- 
currents  ;  and  the  ease  of  administration  ; 
the  beds  being  nearly  equi-distant  from 
the  supplementary  rooms  of  the  ward. 

Mr.  Niernsee,  the  architect  of  the  Johns 
Hopkins  Hospital,  in  an  appendix  to  the 
volume  of  essays,  gives  sketches  for  large 
octagonal  wards,  with  equal  sides,  one 
form  being  designed  for  twenty-four,  the 
other  for  thirty-nine  beds. 

Dr.  Wylie,  in  criticizing  the  square 
ward,  remarks  :  ''In  the  long  ward  there 
is  more  wall-space,  and  therefore  the  beds 
are  not  so  near  each  other,  as  in  a  square 
ward  of  the  same  capacity ;  and  if  the 
square  ward  exceeds  30  feet,  there  is  a 
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greater  volume  of  air  to  be  moved  be- 
tween opposite  windows,  the  sunlight 
does  not  so  completely  reach  all  parts  of 
the  ward,  and  the  surface  of  the  ground 
beneath  is  further  removed  from  the  puri- 
fying influences  of  light.  In  the  square 
ward  the  patients  are  nearer  the  service- 
rooms,  hut  at  the  same  time  they  are  more 
in  danger  of  infection  from  that  source. 
The  ward  recommended  by  Dr.  Wylie  is 
'  30  feet  wide,  15  feet  to  the  roof  at  the 
eaves  (the  roof  having  a  slant  of  not  less 
than  30  degrees),  and  long  enough  to  give 
for  the  medical  ward  9  feet  of  wall-space 
to  each  bed,  for  the  surgical  ward  not  less 
than  10  feet,  and  16  feet  for  the  ward  for 
dangerous  cases.' " 

The  recommendations  as  to  shape,  of 
most  writers,  are  more  or  less  influenced 
by  the  relations  of  the  windows  to  venti- 
lation ;  hut  as  a  fact,  in  most  climates  and 
at  most  seasons,  dependence  must  be 
placed  on  artificial  ventilation  for  a 
thorough  supply  of  fresh,  warm  air  with- 
out draughts,  and  if  the  apparatus  is 
efficient,  the  windows  may  be  disregarded. 
The  desirability  of  square  wards,  as  sug- 
gested by  the  writer,  depends  partly  on 
the  completeness  and  excellence  of  the 
system  of  heating  and  ventilating  attached 
to  it,  and  as  it  is  believed  to  exemplify 
the  requirements  recognized  at  the  pre- 
sent day,  some  of  its  features  will  be 
described. 

The  sick  require  that  a  nearly  uniform 
temperature  should  be  maintained  in  all 
weathers  ;  and  their  supply  of  fresh  air 
should  be  equally  uniform.  The  air  needs 
to  be  artificially  heated  for  a  considerable 
part  of  the  year  throughout  the  temperate 
zone.  It  is  obvious  that  artificial  propul- 
sion of  the  air  is  necessary  at  all  times, 
except  when  the  windows  are  freely  open  ; 
and  sometimes,  even  when  the  external 
temperature  would  admit  of  opening 
them,  the  air  is  so  stagnant  that  it  is 
better  to  resort  to  artificial  means.  The 
necessity  for  warming  the  air  should  of 
course  be  taken  advantage  of,  when  pos- 
sible, for  its  propulsion  ;  that  is,  the 
course  of  the  ducts  should  conform  to  the 
natural  tendency  of  hot  air  to  rise.  The 
use  of  a  fan,  with  an  extensive  system 
of  distributing-ducts,  is  strongly  recom- 
mended by  Dr.  Billings  ;  and  the  elabo- 
rate and  interesting  observations  made 
at  the  Barnes  Hospital  in  Washington  go 
far  to  justify  it.  The.  indications  for  its 
adoption  depend  in  considerable  measure 
on  the  size  and  character  of  the  hospital. 
Where  a  moderate  supply  of  air  is  suffi- 
cient, and  if  the  climate  is  such  as  to  re- 
quire considerable  artificial  heat,  it  is  less 
needed.  For  such  a  class  of  cases  as 
would  be  placed  in  an  isolating  ward,  it 
would  be  an  unquestionable  advantage 
to  have  such  a  propelling  force  as  a  fan 


in  reserve,  and  also  for  the  purpose  of 
flooding  or  "blowing  out"  ordinary  wards, 
which  it  is  advantageous  to  do  at  inter- 
vals, though  it  cannot  be  considered  an 
absolute  necessity  if  the  regular  air-sup- 
ply is  sufficient.  The  fan  is  also  valuable 
as  a  means  of  cooling  and  refreshment  in 
hot  weather.  Dr.  Huntington,  of  the 
Barnes  Hospital,  states  that,  although  it 
is  not  continuously  used  in  that  institu- 
tion, being  reserved  for  warm  stagnant 
mornings  and  evenings,  to  create  a 
draught  throughout  the  building,  to 
"blow  out"  and  assist  other  apparatus 
in  cooler  weather,  and  for  cooling  acci- 
dentally overheated  rooms,  still,  "taking 
into  consideration  its  efficacy  in  moving 
and  changing  air,  and  the  comfort  to  pa- 
tients both  summer  and  winter,  it  is  cer- 
tainly a  cheap  luxury."  Cheapness  is  of 
course  a  relative  term.  A  fan  is  to  be 
used  as  an  auxiliary  in  the  ventilation  of 
the  common  and  isolating  wards  of  the 
Johns  Hopkins  Hospital.  The  original 
cost  of  the  fan,  a  fifteen  horse-power 
steam  engine,  and  the  necessary  ducts, 
will  be  sixteen  thousand  dollars,  a  small 
item  in  an  institution  of  such  magnitude 
as  this.  Fresh  air  can  of  course  only  be 
had  by  paying  for  it,  unless  the  climate 
admits  of  living  out-doors.  But  in  de- 
ciding the  fan  question  in  a  given  case,  it 
should  first  be  ascertained  whether,  by  a 
proper  arrangement  of  ducts,  the  heat 
necessary  for  comfort  cannot  be  made  to 
move  the  air  property  during  very  nearly 
the  whole  of  the  time.  If  this  is  the 
case,  the  additional  force  required  in  an 
emergency  can  be  supplied  at  slight  ex- 
pense without  machinery.  One  element 
in  the  problem  of  air-supply  is  the  cubic 
space  allowed  to  each  bed.  The  smaller 
the  space,  the  more  rapidly  the  air  will 
be  changed  with  a  given  force,  and, 
equally,  the  smaller  will  be  the  amount 
of  force  required  for  a  sufficient  supply. 
There  is  a  limit,  however,  to  the  rapidity 
with  which  fresh  air  can  be  safely  inti-o- 
duced,  on  account  of  the  speedy  chilling 
of  the  surface  of  the  body  when  blown 
on  by  a  current  of  air.  In  other  words, 
a  draught  should  be  avoided.  On  the 
other  hand,  supposing  that  some  limit 
must  be  placed  upon  the  air-supply,  there 
is  a  positive  disadvantage  in  too  large  an 
air  space,  and  especially  in  too  great 
height  of  a  ward,  as  it  is  difficult  to  se- 
cure a  proper  uniform  dilution  or  distri- 
bution of  the  air.  The  limits  in  both 
directions,  and  as  to  the  floor-space  de- 
sirable for  each  bed  in  a  ward,  are  pretty 
well  settled,  and  need  not  be  further  dis- 
cussed here. 

As  in  the  ventilation  of  water-closets, 
so  in  the  ward,  there  is  a  decided  advan- 
tage in  removing  the  vitiated  air  at  a 
point  as  near  the  source  of  vitiation  as 
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possible.  An  opening  for  a  duct  in  the  j 
floor  is  objectionable  on  account  of  its  : 
becoming  a  receptacle  for  dust  and  dirt. 
In  the  writer's  plan  for  a  square  ward, 
the  foul-air  ducts  arise  from  grated  open- 
ings, without  valves,  in  the  side-walls 
near  the  beds,  and  descending  to  the  level  j 
of  the  basement  door,  seek  the  central  ; 
chimney.  This  chimney  has  on  opposite 
sides  two  open  Franklin  stoves,  with  cast 
iron  flues,  which  pass  up  through  the 
chimney  cap.  These  open  fires,  for  con- 
stant use  in  all  weather  cool  enough  to 
call  for  any  artificial  heat,  remove  a  con- 
siderable amount  of  air  from  the  middle 
of  the  room,  while  the  radiant  heat  from 
them  and  their  cheerful  aspect  render 
them  a  practical  source  of  great  comfort. 
The  iron  flues,  by  steady  radiation,  warm 
the  air  in  the  main  shaft  of  the  chimney 
sufficiently  to  give  a  downward  draught 
through  all  the  twelve  foul-air  ducts  at 
once  in  all  weathers.  In  weather  too 
warm  for  any  fire,  if  the  free  opening  of 
windows  and  the  use  of  a  modification  of 
ridge-ventilation  in  the  roof  are  not  suffi- 
cient, a  small  lire' is  kindled  in  a  basket 
grate  in  the  bottom  of  the  chimney,  ac- 
cessible from  the  basement.  The  upper 
two  feet  of  the  windows,  have  transom 
sashes,  hung  on  hinges  at  the  bottom, 
opening  inward  ;  there  are  openings  in 
the  main  shaft  of  the  chimney  near  the 
ceiling,  and  two  large  openings  in  the 
ceiling,  controlled  by  valves  and  cords  ; 
the  latter  openings  lead  to  a  ridge-space 
around  the  chimney,  with  louvers  at  the 
end  also  controllable.  In  mild  weather, 
and  at  times  when  the  air  of  the  ward  is 
particularly  offensive,  these  openings  will 
give  it  free  and  rapid  exit  from  the  upper 
part  of  the  room.  Fresh  air  is  supplied 
to  the  ward  by  ducts,  which  run  from 
openings  on  the  east  and  west  sides  to 
enclosed  stacks  of  radiators  at  the  corners 
of  the  chimney,  in  the  basement,  the  de- 
sign being  to  take  advantage  -of  the  direc- 
tion of  the  Wind  in  securing  a  free  influx 
of  air  by  closing  the  openings  to  leeward. 
These  external" openings  of  the.  fresh-air 
ducts  can  safely  be  carried  up  a  few' feet 
from  the  ground,  so  as  to  secure  a  purer 
atmosphere ;  but  one  advantage  of  a  fan 
which  has  not  yet  been  mentioned  would 
be  the  feasibility  of  drawing  the  fresh  air 
supply  from  a  much  greater  height.  The 
radiators,  which  supply  auxiliary  heat  in 
weather  cold  enough  to  demand  it,  should 
contain  either  hot  water  or  steam  at  a  low 
pressure.  In  a  mild  and  equable  climate 
water  answers  every  purpose,  and  is  pre- 
ferred by  most  authorities.  In  a  severely 
cold  climate  with  sudden  changes,  steam 
is  much  better,  on  account  of  the  prompt- 
ness with  which  it  responds  to  an  increase 
of  the  heating  power.    The  fresh-air  duct, 


at  the  point  where  it  reaches  the  radia- 
tors, has  a  mixing-valve,  which,  set  at 
one  limit,  directs  the  air  wholly  upon  and 
among  the  radiators,  after  which  it  rises 
to  the  ward,  thoroughly  heated,  through 
large  drums  or  registers  situated  on  the 
sides  of  the  chinmey  alternate  to  the 
stoves ;  set  at  the  other  limit,  the  valve 
sends  the  air  over  the  top  of  the  radia- 
tors, very  slightly  warmed,  up  to  the 
ward  ;  and  it  can  be  so  adjusted  at  inter- 
mediate positions  as  to  temper  the  flow 
as  desired.  The  fresh-air  ducts  pass  im- 
mediately beneath  the  Franklin  stoves, 
and  a  register  under  each  is  to  be  opened 
when  the  steam  radiators  are  not  in  use, 
so  that  the  entering  current,  which  should 
be  constant  in  all  weathers,  comes  directly 
in  contact  with  the  stoves,  which  are  made 
double  to  allow  the  air  to  pass  up  between 
the  layers  of  soapstone,  and  be  heated. 

Thus,  in  weather  requiring  the  great 
body  of  the  air-supply  to  be  artificially 
warmed,  the  windows  and  top  ventilators 
would  be  closed  most  of  the  time,  and  the 
general  course  of  the  air  would  be  as  fol- 
lows: A  large  volume  of  very  slightly  heated 
air  would  enter  the  middle  of  the  room, 
and,  rising  by  virtue  of  its  less  specific 
gravity  to  the  upper  part  of  the  room, 
would  be  diffused  equally,  and,  cooling 
somewhat,  descend  at  the  walls.  The 
central  fireplaces  would  draw  a  certain 
amount  of  the  lower  strata  of  air  in  their 
direction,  but  the  greater  portion  would 
leave  the  ward  by  the  peripheral  vertical 
openings  which  are  beneath  the  patients' 
beds.  Thus  the  emanations  from  patients 
will  be,  to  a  great  extent,  drawn  from  the 
ward  at  once,  by  a  short  path,  instead  of 
becoming  diffused. 

In  many  climates  the  excessive  dryness 
of  the  air,  in  seasons  when  artificial  heat 
is  in  use,  results  in  a  feeling  of  chilliness 
that  a  high  temperature  does  not  relieve. 
Both  health  and  comfort  are  promoted  by 
adding  artificial  moisture  to  the  air.  The 
use  of  steam  from  the  radiators  would 
obviously  be  a  convenient  means  of  doing 
this,  but  it  is  apt  to  leave  a  slightly  disa- 
greeable odor.  Porous  vessels  of  water 
may  be  hung  in  the  hot-air  ducts  with 
advantage.  Dr.  Billings  proposes  "  to 
place  a  ring  of  water-pipe  in  the  main  air 
duct,  near  the  fan,  perforated  in  such  a 
way  that  a  sheet  of  spray  can  be  produced 
for  washing,  moistening,  and  slightly  cool- 
ing the  air.  To  make  this  available  in 
cold  weather,  for  adding  a  small  percent- 
age of  moisture  to  the  air,  the  air  must  be 
warmed  a  little  before  passing  it  through 
the  spray,  and  this  can  perhaps  best  be 
effected  by  placing  a  coil  in  the  supply- 
duct  of  the  fan,  which  coil  could  be  sup- 
plied by  the. exhaust-steam  from  the  en- 
gine." 
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Disinfection-. 

The  importance  is  recognized  by  all 
late  writers,  of  providing  for  the  destruc- 
tion of  all  infected  material  about  a  hos- 
pital, or  for  its  thorough  disinfection. 

Provision  is  necessary  for  the  free  expo- 
sure of  bedding  and  clothing  to  sunlight 
and  air,  after  being  used  a  certain  time, 
and  in  case  of  any  doubt  as  to  the  exist- 
ence of  contagious  disease,  the  ^exposure 
of  all  organic  material  which  is  preserved 
to  a  temperature  above  that  of  boiling 
water  in  metallic  chambers  is  advised. 

Some  writers  have  advised  the  occa- 
sional disinfection  of  the  buildings  them- 
selves, by  constantly  letting  a  certain  pro- 
portion of  the  wards  remain  empty  or 
"  fallow"  for  the  purpose. 


Training-Schools  for  Nurses. 

Great  success  has  attended  the  efforts 
which  have  been  made  to  improve  the 
character  of  private  nursing  in  English 
and  American  cities,  by  means  of  train- 
ing-schools established  at  various  hospi- 
tals, both  public  and  private.  In  most 
instances  they  were  permitted  to  assume 
the  charge  of  the  nursing  with  great  so- 
licitude on  the  part  of  the  hospital  autho- 
rities, lest  the  interests  of  the  patients 
should  suffer  from  too  great  a  prepon- 
derance of  unskilled  persons  among  the 
nurses,  and  lest  the  high  wages  obtainable 
by  thoroughly  trained  nurses  should  draw 
off  the  best  material  among  the  pupils.be- 
fore  their  obligations  to  the  hospitals 
were  fulfilled.  It  has  fortunately  proved 
to  be  the  fact  that  wherever  they  have 
been  judiciously  managed,  the  training- 
schools  have  improved  the  character  of 
the  nursing,  or  thoroughly  maintained 
the  standard  of  excellence,  and  in  some 
instances  have  gained  hearty  approval 
and  cordial  aid  and  instruction  from  at- 


tending medical  officers,  who  tacitly  or  ac- 
tively disapproved  the  innovation.  This 
chapter  of  hospital  and  sanitary  reform, 
in  this  country  at  least,  has  acquired  an 
importance  that  is  as  unexpected  to  many 
medical  men  as  it  is  gratifying.  It  may 
finally  be  considered  as  proved  not  merely 
that  systematic  instruction  of  hospital 
nurses  is  worth  while,  but  that  a  suc- 
cession of  carefully  trained  nurses  can  be 
supplied  to  the  community  without  any 
one's  suffering  harm  by  the  process. 


Administration  of  Hospitals. 

The  day  has  gone  by  when  a  hospital 
could  be  managed  like  a  hotel,  or,  we 
might  say,  in  view  of  the  proneness  of 
boards  of  government  to  select  superan- 
nuated sea-captains  as  superintendents, 
like  a  ship  at  sea. 

The  rapid  advances  of  science,  and  the 
demand  for  the  immediate  utilization  of 
results,  necessitate  that  the  governing  of- 
ficer of  a  hospital  should  be  an  accom- 
plished physician.  Hospital  manage- 
ment and  construction  together,  have 
almost  become  a  profession,  or  rather  a 
special  branch  of  medicine.  It  is  true 
that  some  large  institutions  still  have  lay 
superintendents,  but  the  voices  of  those 
best  qualified  to  judge  are  practically 
unanimous  in  favor  of  a  permanent  resi- 
dent medical  chief.  Dr.  Billings  has  well 
defined  the  most  important  of  his  duties 
in  calling  him  the  Health  Officer  of  the 
hospital.  By  the  use  of  the  most  im- 
proved instruments  of  precision,  auto- 
matic means  of  registration,  and  judi- 
cious experimentation  in  methods  of 
construction  and  management  of  details, 
a  properly  qualified  officer  may  make 
what  was  formerly  a  pursuit  of  routine 
and  stagnation,  a  progressive  and  fasci- 
nating study,  and  obtain  results  of  the 
greatest  value  to  society.] 
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Acquired  wry-neck,  358 
Acromio-clavicular  joint,  disease  of,  297 
Actual  cautery,  656,  665 
Acupressure,  573 
Acupuncture,  654 
Acute  arthritis  of  hip,  286 

articular  abscess,  242 

treatment  of,  245 

eczema,  729 

inflammation  of  thyroid  gland,  86 

necrosis,  155 

treatment  of,  156 
VOL.  in.— 65 


Acute — 

oedematous  laryngitis,  63 
synovitis,  241 

symptoms  of,  242 

treatment  of,  244 

Adams,  on  changes  in  club-foot,  331 

subcutaneous  division  of  palmar  fascia, 

355 
subcutaneous  osteotomy,  373 
Additamentary  bones,  166 
Adenoceles  of  the  breast,  693 
hemorrhage  into,  695 
inflammation  of,  695 
Adenoma  of  breast,  692 

various  names  given  to,  693 
Adenomata  of  breast,  diagnosis  of,  696 
modern  views  of,  696 
recurrence  of,  after  removal,  696 
Adenomatous  growths  in  larynx,  68 
Adipose  tissue  about  joints,  affections  of,  277 
Administration  of  anaesthetics,  qualifications 
for,  542 
of  chloroform,  530,  533,  543 
Administration  of  hospitals,  978,  1016 
Admission  into  hospitals,  982 
Affections  caused  by  nerve-irritation,  general 
features  of,  433 
treatment  of,  434 
Affections  of  the  muscular  system,  378 
of  the  skull,  922 
of  tendons,  390 
After-treatment  of  tenotomy,  338,  343 
Agalactia,  692 

Age,  influence  of,  on  danger  of   chloroform, 
544 
of  patient,  in  diagnosis,  903 
Agnew's  method  of  amputation,  565 

modification  of  Pirogoff's,  597 
Air,  escape  of,  in  gunshot- wounds  of  chest,  489 
Alanson's  method  of  amputation,  563 
Albuminuria,  in  diphtheria,  29 

influence  of  on  danger  of  chloroform,  545 
of  ether,  553 

(1017) 
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Alleged  cause  of  disease,  in  diagnosis,  905 
Allis's  ether-inhaler,  554 
Alopecia,  772 

areata,  773 

idiopathic  premature,  773 

symptomatic  premature,  773 
Alterations  in  form,  color,  and  volume,  as  di- 
agnostic signs,  913 
Amaurosis,  from  nerve-inj  ury,  429 
Amazia,  673 

Amblyopia,  in  locomotor  ataxy,  436 
"Ambulances  volantes,"  456 
Amputating-instruments,  581 
Amputation,  559 

Alanson's  method  of,  563 

at  elbow,  508,  587 

at  hip-joint,  512,  514,  603 

at  knee-joint,  515,  516 

by  Carden's  method,  599 
by  Gritti's  method,  601 

at  shoulder-joint,  507,  588 

at  wrist,  586 

by  circular  method,  562 

by  double  incision,  562 

by  flap  method,  564 

by  mixed  method,  565 

by  Pirogoffs  method,  596 

by  triple  incision,  563 

conical  stump  after,  569 

defects  of  old  methods  of,  561 

dressing  after,  570 

Alanson's  method  of,  571 
drainage  in,  570 

general  directions  for,  581 

Hey's  method  of,  563 

history  of,  early,  560 

in  the  middle  ages,  561 

in  forearm,  586 

in  gunshot-wounds,  508,  517 

in  lower  extremity,  primary  or  second- 
ary, 591 

in  upper  arm,  587 

in  upper  extremit}r,  584 

Lister's  method  of,  569 

Lowdham's  method  of,  564 

medio-tarsal,  592 

of  arm,  508 

of  breast,  683 

of  femur,  510 

of  fingers,  586 

of  forearm,  508 

of  leg,  low  down,  597 

of  metatarsus,  592 

of  thigh,  602 

of  toes,  591 

of  thumb,  585 


Amputation — 

Ravaton's  method  of,  564 

Teale's  method  of,  566 

through  metatarsal  bones,  594 

through  the  calf,  598 

Verduin's  method  of,  564 

Vermale's  method  of,  564 
Amussat's  operation  of  colotomy,  617 
Anaesthesia,  in  gunshot-wounds,  520 

reflex,  from  nerve-injury,  429 

with  mixed  vapors,  554 
Anaesthetic  leprosy,  786 
Anaesthetics,  525 

in  children,  831 
Analgesia,  in  locomotor  ataxy,  437 
Anatomy  of  breast,  673 

before  puberty,  675 
Aneurism,  diagnosis  of,  from  pulsating  tumor 

of  bone,  181 
Aneurism-needle,  607 
Angioma  cavernosum,  791 

pigmentosum  et  atrophicum,  772 
Anguillula,  818 

Angular  deformity  of  spine,  304 
Anidrosis,  713 

Animal  parasitic  affections  of  the  skin,  803 
Ankle,  disease  of,  295 

excision  of,  230 
Ankylophobia,  247 
Ankylosis,  278 

after  excision  of  elbow,  213 

in  disease  of  spine,  307 

of  knee  and  other  articulations,  367 

spurious,  308 

treatment  of,  279,  369 
Annular  syphilitic  ulcers  of  bone,  161 
Annuloid  parasites,  808 
Anomalies  of  the  areola,  676 
Anterior  segment  of  spine,  the  chief  seat  of 

disease,  301 
Anthrax,  758 

treatment  of,  759 
Antiseptic  method,  574 

in  opening  bursae,  396 

treatment  of  joint-wounds,  284 
Anus,  imperforate,  844,  845 
Aorta-compressor,  605 
Aphasia,  from  nerve-injury,  430 
Aphonia,  nervous,  functional,  or  hysterical,  75 
Apncea,  87 

by  choking,  110 

condition  of  brain  in,  90 

of  heart  and  vessels  in,  91 
of  respiratory  system  in,  91 

errors  in  diagnosis  of,  S9 

from  inhalation  of  toxic  gases,  98 
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Apnoea — 

from  submersion,  95 
from  want  of  oxygen,  98 
physiology  and  pathology  of,  92 
post-mortem  appearances  in,  89 
rules  for  treatment  of,  114 
secondary,  102 
sources  of,  93 
symptoms  of,  78 
theory  of  cause  of  death  in,  99 
treatment  of,  104 
Apoplexy,  from  nerve-injury,  431 
Apparatus  for  club-foot,  335,  338 
for  knock-knee,  362 
for  spine  disease,  319 
prothetic,  207 
Appliances  for  club-foot,  335,  338,  342 
Arachnida,  821 

poisoned  wounds  by,  824 
Aranea  13-guttata,  825 
Araneida,  825 
Areola,  674,  676 

anomalies  of,.  676 
glands  of,  676 
Areolar  tissues   about   joints,   affections 

277 
Argyria,  764 
Arm,  amputation  in,  587 

gunshot  fractures  of,  505 
"  Armes  de  precision,"  445 
Arrangement  of  hospitals,  979 
Arsenical  paste,  663 
Arteries,  compression  of,  612 
ligation  of,  607 
axillary,  609 
brachial,  609 
carotids,  609 
femoral,  610,  611 
gluteal,  610,  611 
iliacs,  610 

inferior  thyroid,  609 
internal  mammary,  609 
internal  pudic,  610,  611 
lingual,  609 
occipital,  608 
radial,  609 
sciatic,  610,  611 
subclavian,  609 
superior  thyroid,  609 
temporal,  608 
tibials,  610,  612 
ulnar,  609 
vertebral,  609 
operations  on,  607 
Arteriotomy,  660 
Artery-forceps,  Physick's,  607 


of, 


Arthritis,  acute,  of  hip,  286 
chronic  rheumatic,  253 
deformans,  256 
Arthropathy,  spinal,  274 
Arthropoda,  808 
Articles  of  diet  for  the  sick,  984 
Articular  cartilages,  abnormal  conditions  of 
the,  270 
symptoms  of,  273 
Articular  ends  of  bones,  tumors  of,  269 
extremities  of  bones,  diseases  of,  263 
neuralgia,  281 
Articulations,  wounds  of,  282 
Artificial  acne,  745 
eczema,  725 

respiration,  by  Bain's  method,  109 
by  manual  pressure,  104 
by  Marshall  Hall's  method,  105 
by  mouth-to-mouth  inflation,  108 
by  Pacini's  method,  109 
by  Silvester's  method,  107 
in  cases  of  danger  from  chloroform, 

547 
in  infants,  111 
ventilation,  970 
Ashhurst,  splint  for  excision  of  the  knee, 

227 
Asphyxia,  87 
Aspiration,  650 

of  joints,  248 
Asthenic  character  of  diphtheria,  31 
Astragalus,  exeision  of,  236 
Astringents  to  new  growths  in  larynx,  72 
Atlas,  necrosis  of,  326 
Atlo-axial  joints,  disease  of,  322 
symptoms,  324 
treatment,  325 
Atomizers,  45 
Atresia  oris,  838 
Atrophia  cutis,  771 
Atrophic  lines  and  spots,  772 
Atrophies  of  skin,  771 
Atrophy  of  articular  cartilages,  271 
of  bone,  196 
of  breast,  684 
of  laryngeal  muscles,  77 
of  muscle,  382 

from  infantile  palsy,  385 
from  syphilis,  384 
of  nail,  776 
of  nerves,  408 
of  the  hair,  775 
Atropia,  as  a  preventive  of  accidents  in  anaes- 
thesia, 556 
Attached  foetus,  833 
Auto-laryngoscopy,  43 
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Axilla,  regional  surgery  of  the,  942 
Axillary  abscess,  942 

glands,  enlargement  of,  943 


BAIN'S  method  of  artificial  respiration,  109 
Baldness,  772 
Balls,  course  of,  448 

lodgment  of  in  lung,  489 

velocity  of,  449 
Bandages,  637  '. 

compound,  640 

figure-of-eight,  639 

four-tailed,  641 

knotted,  640 

many-tailed,  641 

spiral,  638 

T-bandagej  641 
Barrack  hospitals,  advantages  of,  1012 
Barwell,  on  osteitis,  120 

treatment  of  club-foot,  335,  341 
Bedding,  etc.,  disinfection  of,  1016 
Bibliography  of  hospitals,  962 
Bifid  nipple,  709 
Bifurcation  of  penis,  853 
Bilharzia  hsematobia,  815 
Black,  on  scrofula  in  bone,  157 
Bladder,  gunshot-wounds  of,  497 
Blebs,  711 
Bleeding,  in  apncea,  112 

stigmata,  763 
"Blind  boil,"  757 
Blisters,  652 

"  Block"  plan  for  hospital  wards,  1013 
Blood-clot,  interfering  with  healing  in  plastic 

surgery,  620 
Blood-cysts  in  bone,  193 

in  the  groin,  951 

in  the  popliteal  space,  955 
Blood,  effusions  of,  beneath  occipito-frontalis 

tendon,  921 
Blood-letting,  657 
Blood-poisoning  in  diphtheria,  32 
Bloodvessels,    contracture  of,  from  nerve-in- 
juries, 427 
Bloody  sweat,  763 
Body-louse,  805,  821 
Boils,  757 
Bone,  affections  of  in  inherited  syphilis,  163 

atrophy  of,  196 

cancer  in,  169 

cancerous  ulceration  of,  1 83 

caries  of,  134,  264 

chronic  abscess  of,  132 

treatment  of,  134 
"  chronic  sinuous  abscess"  of,  133 


Bone — 

constitutional  affections  of,  157 

cysts  in,  193 

diagnosis  between   innocent   tumors   of, 

188 
enchondroma  in,  184 
entozoa  in,  194 

fibrous  and  fibro-cystic  tumors  of,  193 
hypertrophy  of,  195 
local  abscess  of,  264 
myeloid  tumors  of,  194 
necrosis  of,  141 

causes  of,  142 
non-malignant  tumors  of,  184 
phagedenic  ulceration  of,  140 
pulsatile  malignant  tumors  of,  180 

diagnosis  of,  181 
regeneration  of,  after  loss   by  necrosis, 

154 
rheumatic  and  gouty  affections  of,  165 
scrofula  in,  157,  264 

setters,  mode  of  dealing  with  spinal  de- 
formities, 308 
syphilis  in,  159 
wounds  of,  198 
Bones  and  joints,  excisions  of,  198 
diseases  of,  119 

circumscribed  abscess  of,  121 
curvature  of,  364 
diseases  of  the  articular  extremities  of, 

263 
effect  of  bullets  on,  449 
elongation  of  by  inflammation,  122 
lodgment  of  balls  in,  450,  459 
of  the  foot,  excision  of,  234 
of  the  hand,  216 
pelvis,  gunshot  fractures  of,  494 
rachitic   affections  of  articular  ends  of, 

269 
sarcomata  of,  170 
scrofulous  inflammation  of,  264 
prognosis  of,  266 
treatment  of,  267 
simple  inflammation  of,  119,  263 
suppuration  in  cancelli  of,  128 
tumors  of  articular  ends  of,  269 
Bony  growths  in  larynx,  69 
Bothriocephalus  latus,  809 
Bowel,  lower,  colotomy  in  congenital  obstruc- 
tions of,  850 
protrusion     of      through     gunshot- 
wound,  500 
Brain,  condition  of  in  apncea,  90 
hernial  tumors  of,  923 

treatment  of,  926 
Breast,  abscess  of,  6S7 
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Breast,  abscess  of — 

after-treatment  of,   689 

how,  when,  and  where  to  open,  688 

amputation  of,   683 

arteries  and  veins  of,   678 

atrophy  of,   685 

carcinoma  of,  701 

changes  in  after  puberty,  676 
after  conception,  677 
after  parturition,  677 
at  different  periods,  674 

colloid  growths  in,  701 

congestion  of  with  milk,  692 

contusions  of,  691 

chronic  induration  of.   689 

development  of,  674 

diseases  of,   673 

duct-cysts  of,  697 

enchondroma  and  osteoid  growth  in,  700 

examination  of  for  disease,  680 

fibro-plastic  growths  in,  700 

functional  disorders  of,   692 

general  observation  on  the  diagnosis  of 
diseases  of,  678 

general  therapia  of,   682 
,      heterologous  new  growths  of,   700 

homologous  new  growths  of,  692 

hydatid  cysts  of,  700 

hyperesthesia  of,   691 

hypertrophy  of,  684 

inflammation  of,  685 

innervation  of,  678 

lipoma  of,   699    . 

neuromata  of,  700 

sero-cysts  of,  699 

sinuses  of,  683,  689 

special  diseases  of,  684 

supernumerary,  674 

support  and  compression  of,  682 

vascular  growths  of,  700 
Briddon's  artery-compressor,  613 
Bright's  disease,  oedema  of  larynx  in,  66 
Brisement  force,  dangers  of,   373 
Bromide  of  ethyl,  as  an  anaesthetic,  557 
Bromidrosis,  713 
Bronchocele,  79 

pulsating,  83 
"Bruit  de  drapeau,"  71 
Bullet-extractors,  458 
Bullets,  various  kinds  of,  448  (note),  449 
Bullous  exostosis,  189,  191 
Burmese  ringworm,  797 
Burns,  operations  for  cicatrices  from,  633 
Bursa,  prepatellar,  enlargement  of,  394 
Bursse  about  shoulder,  disease  of,  298 

mucosae,  affections  of,  393 


Bursas — 

near  knee,  inflammation  of,  294 

of  neck,  enlarged,  936 

of  tendons,  enlargement  of,  395 

synovial,  diseases  affecting,  277 
Bursal  cysts  in  the  ham,  954 
Butcher's  saw,  202 
Butter  of  antimony,  663 


nALCANEO-VARDS,  346 
^     Calcification  in  sarcomata  of  bone,  171 
Calculi  in  duct  of  parotid  gland,  932 
Callositas,  764     ' 
Cancer  "  en  cuirasse,"  705 
in  bone,  169 

duration  of,  176 
seats  of,  175 
treatment  of,  178 
in  nerves,  407 
in  the  neck,  936 
medullary,  of  larynx,  70 
of  bone,  diagnosis  of,   177 
of  breast,  701 

age  at  which  it  occurs,  702 
constitutional  nutrition   of  persons 

having,  703 
diagnosis  of,  in  early  stages,  708 
modern  views  on  classification  of,  707 
question  of  operation  for,  706,  707 
treatment  of,  706 
of  thyroid  gland,  87 
Cancerous  growths  in  larynx,  70 

ulceration  of  bone,  183 
Cancroid  ulceration  of  face,  932 
Canker,  739 
Carbolic  drainage,  578 
Carbuncle,  758 
Carcinoma  cutis,  788 
Carcinomata  of  nerves,  406 
Carden's  method  of  amputation,  568 

at  knee,  599 
Cardiac  paralysis  from  chloroform,  538 
Caries  of  bone,  134,  264 

symptoms  of,  136 
treatment  of,  137 
of  spine,  300 
Carotid  artery,   ligation  of,   for  hemorrhage 

after  gunshot-wounds  of  face,  482 
Cartilages,    articular,    abnormal    conditions 

of,  270 
Cartilaginous  growths  in  larynx,  69 

tumors  of  bone,  1 84 
Catalepsy,  from  peripheric  irritation,  426 
Catarrhal  laryngitis,  acute,  47 
chronic,  50 
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Catarrhal  laryngitis — 
diagnosis  of,  48 
treatment  of,  49 
Catgut  ligatures,  577 
Cause  of  death  in  apnosa,  99 
Caustics,  662 

to  new  growths  in  larynx,  72 
Cauterization  "  en  fleches,"  665 
Cautery,  actual,  656,  665 
galvanic,  665 
in  caries  of  bone,  140 
Cellular   tissue,  atrophy  of,  from  nerve-in- 
jury, 432 
Celsus,  mode  of  amputation,  560 
Centipedes,  824 
Central  necrosis,  148 
Centripetal  nerves,  irritation  of,  423 
reflex  symptoms  of,  424 
Cephalaeinatoma,  922 
Cercariae,  814 
Cercomonas,  808 
Cerebral  anaemia,  in  apnoea,  90 
Cerebro-spinal  disease,  spastic    contractions 

from,  351 
Cervical  abscesses,  936 
fascia,  932 

glands,  enlargement  of,  935 
vertebrae,  wry-neck  from  disease  of,  359 
Cestoidea,  809 
Chalk-stones,  257 

Changes  due  to  idiopathic  affections  of  nerves, 
422 
to  injuries  of  nerves,  416 
in  chest  and  abdomen,  in  spine  disease, 
306 
Cheiloplastic  operations,  625 
Chemical  examination,  in  surgical  diagnosis, 

916 
Chest,  changes  in,  in  disease  of  spine,  306 
chronic  abscess  of,  946 
gunshot-wounds  of,  485 
dyspnoea  in,  488 
emphysema  in,  489 
hemorrhage  in,  487,  488 

arrest  of,  490 
natural    process    of   cure   of  lung- 
wounds  in,  489 
pleurisy  and  pneumonia  in,  492 
shock  in,  487 
treatment  of,  490 

with  lodgment  of  ball  in  lung,  489 
Chigger,  822 
Chigoe,  822 

Childhood,  surgical  diseases  of,  830 
Children,  chloral  as  an  anaesthetic  for,  559 
Chionyphe  Carteri,  823 


Chisolm,  chloroform-inhaler,  521 
Chloasma,  764 

Chloral  as  an  anaesthetic  for  children,  559 
Chloride  of  zinc,  as  a  caustic,  663 

as  an  antiseptic,  580 
Chloroform,  administration  of  in  shock,  526, 
545 
apparatus  for,  objectionable,  543 
artificial  respiration  in  case  of    danger 

from,  547 
as  a  vesicant,  652 
cardiac  paralysis  from,  538 
cerebral  anaemia  from,  546 
compared  with  ether,  536 
concentrated  vapor   of,   effect  of  on  the 

respiratory  passages,  539 
conditions  contra-indicating,  544 
danger  in  slight  operations,  529 
effect  of  atmosphere  on  action  of,  542 
effects  of,  526 

on  children,  831 
on  heart,  101,  528 
on  nerve-functions,  535 
on  respiration,  530,  538 
"     electricity  in  case  of  danger  from,  548 
experiments  with,  528  (note) 
fatal  effects  of,   526 
first  use  of,  525 
forcible  extension  under,  375 
idiosyncrasy  as  to,  535 
in  gunshot  wounds,  520 
mode  of  administration  of,  530,  533,  543 
modes  of  death  from,  526,  537 
"Nelaton's  plan,"  546 
not  a  cause  of  pyaemia,  533  (note) 
overdoses  of,  530,  538 
preparation  for  taking,  533 
respiratory  paralysis  from,  538 
safety  of,  534 

secondary  danger  from,  541 
statistics  of  death  from,  537 
syncope  from,  528 
treatment    of    various   symptoms    from, 

545 
uncertainty  of  action  of,  542 
Choice  of  anaesthetics,  555 
Chopart's  amputation  at  tarsus,  592 
Chorditis  tuberosa,  54 
Chorea,  from  injury  of  a  nerve,  426 
Chromidrosis,  713 
Chronic  abscess  of  bone,  132 

of  chest,  946 
Chronic  catarrhal  laryngitis,  50 
symptoms  of,  51 
treatment  of,  52 
eczema,  731 
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Chronic — 

glandular  laryngitis,  53 
symptoms  of,  54 
treatment  of,  54 
induration  of  breast,  6S9 

cheesy  degeneration  of,  690 
diagnosis  and  treatment  of,  691 
pain  in,  690 
osteo-artliritis,  253 

symptoms  of,  254 
treatment  of,  256 
of  knee,  294 
of  shoulder,  297 
of  temporo  -  maxillary    articulation, 

299 
of  wrist,  299 
rheumatic    arthritis,    orthopaedic    treat- 
ment of,  368 
"sinuous  abscess"  of  bone,  133 
strumous  synovitis  of  hip,  286 
synovitis,  243 

treatment  of,  246 
Cicatrices,  712 

characters  of,  620 
contracted,  operations  on,  633 
treatment  of  by  traction,  635 
Cicatricial  keloid,  776 
Circulatory   organs,    in    surgical    diagnosis, 

909 
Circulus  venosus  areolae,  678 
Classification  of  diseases  of  the  skin,  712 

of  parasites,  S08 
Clavicle  and  scapula,  excision  of,  208 
Clavus,  765 

Clergyman's  sore-throat,  53 
Climate,  effect  of  on  anaesthetics,  550  (note) 
Cloacae,  143 
Clover's  inhaler,  554 
Club-foot,  congenital,  330 
anatomy  of,  330 
causes  of,  332 
Cobra  da  capella,  828  ' 
Coccygeal  tumors,  835 
Coincidence  in  chloroform  deaths,  527 
Cold,  as  a  local  anaesthetic,  559 
Collapse,  from  nerve-injury, 429 
Color,  alterations  in,  as  diagnostic  signs,  913 
Colotomy,  616 

in  congenital  obstructions  of  the  lower 

bowel,  850 
on  right  or  left  side,  851 
Colubrina,  characters  of,  827 
Coma,  from  peripheric  nerve-irritation,  431 
Comedo,  717 

Comminuted  fractures  of  skull,  by  gunshot, 
471 


Committee  of  Eoyal  Society,  experiments  on 

apncea,  91 
Composition  of  soil,  as  to  fitness  for  hospital 

sites,  1005 
Compound  bandages,  640 

fractures,  necrosis  after,  150 
Compression  of  nerves,  408 
Conception,  changes  in  the  breast  after,  677 
Condylomata,  in  children,  879 
Congenital  alopecia,  772 
club-foot,  330 

contractures  in,  328 
dislocations,  860 
of  the  hip,  860 
causes  of,  861 
symptoms  of,  861 
treatment  of,  863 
malformations  of  face,  838 
or  hereditary  syphilis,  869 
sacral  tumors,  835 

removal  of,  836 
talipes  varus,  grades  of,  334 
tumors,  865 

diagnosis  of,  867 
treatment  of,  868 
wry-neck,  355 
Conical  bullets,  446 

Connective  tissue,  hypertrophies  of,  768 
Conoidal  bullets,  effects  of  on  bones,  504 
Consequences  of  gunshot-wounds  of  neck,  484 
Consistence,    alterations    in,    as     diagnostic 

signs,  914 
Constitutional  affections  of  bone,  157 

cachexia  in  rickets,  881 
Construction  of  hospitals,  962 

of  water-closets,  1008 
Contraction  of  muscles  and  tendons,  327 
Contractions  of  upper  extremity  from  spasm 

and  paralysis,  353 
Contracture  of  muscle,  381 
Contractures,  hysterical,  376 
Contusions  of  breast,  691 

effusions  of  blood  in,  691 
of  nerves,  408 

of  the  head  by  gunshot,  466 
gravity  of,  467 
Convalescent  hospitals,  1001 
Convulsions  from  nerve-injury,  427 
Cornil  &  Ranvier,  on  irritation  of  bone,  121 
Corns,  765 

Cornu  cutaneum,  766 
Cough,  caused  by  laryngeal  growths,  71 
Counter-irritants  in  spinal  disease,  321 
Counter-irritation,  651 
Course  of  balls,  448 

of  disease,  in  diagnosis,  907 
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Crab-louse,  806,  821 
Cracks  of  nipple,  710 
Cranial  bones,  necrosis  of,  148 
Crepitus,  914 
Cretinism,  80 
Croup,  33 

diagnosis  of,  34 

mercury  in,  35 

relation  of  to  diphtheria,  31 

specific  character  of,  34 

symptoms  of,  34 

tracheotomy  in,  35 

treatment  of,  35 
Crushing,  apnoea  from,  94 
Crusts,  712 

Cubic  space  in  hospitals,  980 
Culbertson,  excision  of  knee-joint  for  gunshot 

injuries,  516 
Cupping,  658 
Curvature  of  bones,  364 
Cutaneous  eruptions  from  nerve-injuries,  4f? 

horns,  766 
Cyclops,  810 
Cy  nan  die  trachealis,  33 
Cysticercus  cellulosae,  810 

tela?  cellulosae,  194 
Cystic  sacral  tumor,  836 

tumors  of  larynx,  69 
Cystiform  carcinoma  of  breast,  702 
Cyst,  sebaceous,  718 
Cysts,  in  bone,  193 

in  groin,  951 

in  muscles,  388 

in  popliteal  space,  classes  of,  954 

of  breast,  693,  709 

of  liver,  949 

sebaceous,  of  the  face,  928 

suppurating,  of  thyroid  body,  86 
Cyst-worms,  809 


DACTYLIUS  ACULEATTJS,  821 
Dandruff,  714 
Davy's  lever,  606 

Deafness,  reflex,  from  nerve-injury,  429 
"  Debridement"  of  gunshot  wounds,  461 
Deep  abdominal  tumors,  948 

sebaceous  cysts  of  the  neck,  934 
Defects  of  ventilation,  971 

usual  in  hospital  construction,  965 
Deformities,  congenital  and  non-congenital, 
619 

of  hands  and  feet,  327 
Deformity  from  disease  of  palmar  fascia,  353 

from  faulty  union  of  fractures,  377 
Degenerations  of  muscle,  383 


Degeneration  of  muscles,  with  apparent  hy- 
pertrophy, 385 
Delhi  boil,  815 

Delirium  from  nerve-injury,  430 
Demodex  folliculorum,  717 
Dermatitis,  760 
calorica,  761 
gangrenosa,  761 
medicamentosa,  761 
venenata,  760 
Dermatolysis,  770 

Destructible  hospitals,  for  certain  cases,  1013 
Detached  wards,  1012 
Development  of  the  breast,  674 
Diachylon  ointment,  730 
Diagnosis  between  hip-disease  and  congenital 
dislocation,  289 
between  innocent  tumors  of  bone,  188 
of  cancer  in  bone,  177 
of  diseases   of   breast,  general   observa- 
tions on,  678 
of  eczema,  725 
of  syphilis  in  bone,  161 
Diaphragm,  gunshot-wounds  of  the,  498 
Dichloride  of  ethidene,  557 

effects  of  on  the  heart,  558 
Dieffenbach's  forceps,  650 
Diet  for  the  sick,  983 

circumstances  regulating,  985 
Dietaries  for  hospitals,  986 
Difficulties  of  laryngoscopy,  41 
Diffuse  cellular  laryngitis,  63 
treatment  of,  64 
periostitis,  126 
Diffused  bony  tumor,  191 
Digestive  system,  in  surgical  diagnosis,  910 
Diphtheria,  27 

albuminuria  in,  29 
blood-poisoning  in,  32 
definition  of,  29 
history  of,  28 
paralysis  in,  29 
relations  of  to  croup,  31 
slight  cases  of,  33 
symptoms  of,  28 
tracheotomy  in,  33 
treatment  of,  31 
Diphtheritic  exudation,  30 

fever,  30 
Diplostomum  volvens,  815 
Diseases  affecting  synovial  bursse,  277 

of  adipose    and    areolar    tissues    about 

joints,  277 
of  ankle,  295 
of  atlas  and  axis,  322 
of  breast,  673 
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Diseases — 

of  elbow-joint,  298 

of  larynx,  36 

of  muscles,  378 

affecting  the  joints,  276 

of  pubic,  sacro-iliac,  and  sacro-coccygeal 
joints,  292 

of  shoulder-joint,  297 

of  skin,  711 

classification  of,  712 

of  spine,  300 

incipient  stage  of,  301 

of  wrist,  299 

produced  by  parasites,  807 
Disinfectant  agency  of  porous  earth,  1005 
Disinfection  of  hospitals  and  materials,  1016 
Dislocation  of  hip,  congenital,  diagnosis  of, 
from  hip-disease,  289 

spontaneous,  in  hip-disease,  287 
Dislocations,  congenital,  860 
Dispensaries,  incomes  of,  999 
Dissection-wounds,  759 
Distension  of  nerves,  408 
Distoma  ophthalmobium,  815 
Distortions  originating  at  birth,  349 
Division  of  hamstring  muscles,  371 

of  muscles  about  hip-joint,  372 

of  nerves,  complete  or  incomplete,  410 
Double  hare-lip,  627 

sensations,  437 
"Douleurs  osteocopes,"  122,  160 
Dracunculus,  817 

Drainage,    importance,  of  after   amputation, 
570,  578 
after  trephining,  477 

in  spinal  abscesses,  314 

in  Syme's  amputation,  596 

of  hospitals,  1006 

tubes,  of  decalcified  bone,  579 
Dressing  of  gunshot-wounds  of  chest,  492 
Dressings,  antiseptic,  575 

for  gunshot-wounds,  460 
Dropsical  distension  of  bursse  near  knee,  294 
Dropsy  of  joints,  247 

treatment  of,  248 
Drowning,  condition  of  lungs  in,  92 
Dry-cupping,  658 
Duct-cysts  of  the  breast,  697 

treatment  of,  698 
Dupuytren,  on  splinters  in  gunshot- wounds, 

505  (note) 
"Dupuytren's  contraction,"  353 
Dura  mater  and  diploe,  tumors  of,  926 
Duration  of  cancer  in  bone,  176 

of  disease,  in  diagnosis,  906 
Duties  of  nurses  in  hospitals,  989 


Dysphonia  clericorum,  53 

Dyspnoea,  in  gunshot-wounds  of  chest,  488 


EAR,  plastic  operations  on,  631 
Earth-closet,  1007 
Ebur nation  of  bone,  in  curvature,  366 
Ecchondroses,  185 
Echidnine,  828 
Echinococci  in  bone,  194 
Echinococcus  multilocularis,  812 

scolecipariens,  812 
Ecraseur,  use  of,  669 
Ecthyma,  752 
Eczema,  723 

barbae,  735 

capitis,  733 

often  caused  by  lice,  805 

erythematosum,  723 

faciei,  735 

intertrigo,  737 

marginatum,  797 

of  nipple,  as  preceding  cancer,  681 

of  the  anus,  736 

of  the  ears,  736 

of  the  genitals,  736 

of  the  hands,  737 

of  the  legs,  737 

of  the  nails,  738 

of  the  umbilicus,  737 

papulosum,  724 

pustulosum,  723 

rubrum,  724 

squamosum,  724 

vesiculosum,  723 
Effects  of  treatment,  in  diagnosis,  907 
Elbow,  amputation  at,  587 

excision  of,  210 
Elbow-joint,  disease  of,  298 

resection   of    for  gunshot-wounds,    506, 
508 
Electricity,  in   case  of  danger  from   chloro- 
form, 548 

in  muscular  atrophy,  385 
Electro-puncture,  654 

Elements    of    surgical    diagnosis  :    history, 
symptoms,  and  physical  examination,  902 
Elephantiasis,  769 

Elongation,  apparent,  from  hip-disease,  286 
Emphysema,  914 
Encephalocele,  922 
Encephaloid  cancer  in  bone,  176 
Enchondroma  in  bone,  184 

of  the  breast,  700 
Endemic  verrugas,  788 
Endermic  medication,  653 
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Enlarged  bursae  in  the  popliteal  space,  953 
glands,  causing  compression  or   disten- 
sion of  nerves,  409 
Enlargement  of  axillary  glands,  943 

of  glands  of  groin,  951 
Enteroraphy   in   gunshot-wounds   of  howel, 

500 
Entozoa  in  bone,  194 
Enucleation  of  adenomata  of  breast,  697 
Epidermic  and  papillary  layers  of  skin,  hy- 
pertrophy of,  764 
Epidermis,  transplantation  of,  636 
Epiglottis,  management  of  in  laryngoscopy,  42 
Epilepsy,  from  injury  or  disease  of  a  nerve, 

424 
Epispadias,  632 
Epithelial  cancer  in  bone,  177 
Epithelioma  of  larynx,  70 
of  the  skin,  788 

diagnosis  of,  789 
treatment  of,  793 
Erb,  reactions  of  degeneration,  418 
Erysipelas,  after  plastic  operations,  621 
Erysipelatous  laryngitis,  62 

treatment  of,  63 
Erythema,  719 

intertrigo,  719 
multiforme,  720 
nodosum,  720 
simplex,  719 
syphilitic,  of  larynx,  58 
Esmarch's  bandage,  204 
Ether  and  morphia,  555 
Ether-inhalers,  553 
Ether,  sulphuric,  548 

effect  of  upon  the  heart,  101 
first  effect  of,  525 
greater  safety  of,  549 
mode  of  administration  of,  553 
not  absolutely  safe,  651 
opinions  of  surgeons  as  to,  550 
"primary  anaesthesia"  from,  559 
secondary  danger  from,  552 
symptoms  of  anaesthesia  from,  553 
Ethidene  dichloride,  557 
Etiology  of  congenital  club-foot,'  333 
Examination  of  the  breast  for  disease,  680 
of  the  nipple  and  of  discharges  from  it, 
681 
Exanthematous  laryngitis,  64 
Excision  and  amputation,  question  between, 

199 
Excision  in  the  forearm  for  gunshot  injury, 
509 
of  astragalus,  236 
of  bones  and  joints,  198 


Excision — 

of  laryngeal  growths,  74 

of  os  calcis,  235 

of  shaft  of  humerus  for  gunshot  wounds, 
507 

sub-periosteal,  204 
Excisions  in  general,  198 

in  particular,  205 

instruments  needed  for,  202 

of  the  ankle,  230 

of  the  bones  of  the  foot,  234 
of  the  hand,  216 

of  the  elbow,  210 

of  the  hip,  216 

of  the  knee,  222 

of  the  scapula  and  clavicle,  208 

of  the  shoulder,  205 

of  the  wrist,  214 
Exclusion,  in  the  diagnosis  of  diseases  of  the 

breast,  681 
Excoriations,  712 
Excreta,  removal  of,  1006 
"Exercise-bones,"  387,  953 
Exfoliation  of  bone,  145 
Exophthalmic  bronchocele,  83 
treatment  of,  85 

goitre,  83 
Exostosis,  188 

malignant,  176 

of  humerus,  in  axilla,  943 

subcutaneous  division  of  neck  of,  190 

treatment  of,  189 
Expectant  treatment  of  diseases  of  bones  and 

joints,  198 
Experiments  on  apncea,  91 
Explosive  bullets,  445 
Exposure,  a  cause  of  necrosis,  142 
Extension  in  hip-joint  disease,  290 

mechanical,  of  partially  ankylosed  joints, 
369 
External   incision,  for  removal  of  laryngeal 
growths,  74 
jugular  vein,  blood-letting  from,  660 
Extremities,  gunshot-wounds  of,  502 
Exudation  in  diphtheria,  30 


T^-ACE,  congenital  malformations  of,  838 
-*-      epithelial,  rodent,  and  lupous  ulceration 
of,  932 

gunshot-wounds  of,  481 

regional  surgery  of,  928 

tumors  of,  928 

unilateral  atrophy  of,  769 
Facial  bones,  tumors  of,  930 

trophoneurose,  432 
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False  ankylosis,  278 

spina  bifida,  843 
removal  of,  S44 
Fair,  mortality-rates  of  hospitals,  995 
Fasciola  hepatica,  814 
Fat,  excess  of,  in  the  breast,  699 
Fatty  degeneration  of  cartilage,  271 
of  muscle,  383 

heart,  in  relation  to  effect  of  chloroform, 
544 
Faulty  union  of  fractures,  deformity  from,  377 
Favus,  795 
Fecal  fistula,  from  gunshot  wound,  496 

with  imperforate  anus,  848 
Femur,  gunshot  fractures  of,  504,  509 
Fever-blister,  739 
Fibro-cystic  growths  in  larynx,  68 

tumors  of  bone,  193 
Fibromata  of  nerves,  406 
Fibro-plastic  growths  in  the  breast,  700 
Fibrous  growths  in  larynx,  68 

molluscum,  777 

tumors  of  bone,  193 
Fidgets,  437 
Field-hospitals,  456 
Figure-of-eight  bandage,  639  ] 
Filaria  Bancrofti,  821 

lentis,  820 

loa,  820 

medinensis,  817 

sanguinis  hominis,  770,  820 
Fillet  for    arrest  of  hemorrhage   in    amputa- 
tion, 561 
Finance  of  hospitals,  998 
Finger-nail,  for  removal  of  laryngeal  growths, 

74 
Finger,  the  best  probe  in  gunshot  wounds,  457 
Fingers,  amputation  of,  585 

supernumerary,  856 

webbed,, 857 
"Fish-skin"  disease,  767 
Fissured  fractures  of  long  bones,  by  gunshot, 
504 
of  skull,  by  gunshot,  469,  470 
Fissures,  712 

of  lower  lip,  839 

of  nipple,  710 

of  nostril,  839 
Fistula,  congenital,  of  neck,  937 
Fistulse,  umbilical,  853 
Fitzpatrick,  treatment  of  caries  and  necrosis 

of  bone,  139 
Fixed  abdominal  tumors,  94S 
Flap-amputation,  564 

Flaps,  shrinkage  of,  in  plastic  surgery,  621 
Flat-foot,  351 


Flat  worms,  808 

"  Flesh-worms,"  717 

Flexion,  fixed,  of  second  toe,  373 

Flexor  tendons  of  fingers  and  toes,  division 

of,  372 
Fluctuation,  914 
Flying  ambulances,  456 
Foetus,  attached,  833 

included,  835 
Follicular  cysts,  in  the  ham,  954 

disease  of  larynx,  53 
Folsom,  plan  for  ventilation  of  wards,  1015 
Foot,  distortions  of,  irregular  congenital,  348 

enchondromata  in,  186 
Forbes,  amputation  of  foot,  594 
Forced  ventilation  of  hospital  wards,  1014 
Forceps,  for  removal  of  laryngeal  growths,  72 
Forcible  extension  of  ankylosed  joints,  375 
under  chloroform,  375 

straightening  in  knock-knee,  362 

subcutaneous   separation   of  knee-joint, 
371 
Forearm,  amputation  in,  586 
Foreign  bodies  in  gunshot-wounds,  457,  458 

in  nerves,  413 
Form,  alterations  in,  as  diagnostic  signs,  913 
Form  and  material  of  hospitals,  1011 
Forms  of  bone-cancer,  175 
Forms  of  projectiles,  446 
Fosses  mobiles,  1006 
Four-tailed  bandage,  641 
Fracture,  compound,  necrosis  after,  150 

of  necrosed  bone,  145 

spontaneous,  197 
Fractures  in  utero,  864 
Fragilitas  crinium,  775 
Fragments  of  shells,  wounds  from,  451 
Framboesia,  788 
Freckles,  764 

Free  serous  cysts,  in  the  ham,  954 
Frontal  sinus,  distension  of,  930 
Frost-bite,  761 
Functional  aphonia,  75 
Fungous  cancer  of  breast,  706 

tumors  of  the  dura  mater,  926 
treatment  of,  927 
Fungus-disease  of  foot,  822 
Funis,  bifurcation  of,  853 
Furunculus,    757 


GALACTOCELE,  698 
Galactorrhoea,  692 
Galton,  on  selection  of  hospital  sites,  1005 
Galvanic  cautery,  665 
Galvanism,  in  suspended  respiration,  114 
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Galvano-cautery,  for    removal    of   laryngeal 

growths,  73 
Ganglion,  396 
Gangrene,  after  plastic  operations,  621 

in  children,  877 
Gardens  for  hospitals,  value  of,   991 
Gelatinous  degeneration  of  joints,  249 
General    features   of    affections     caused    by 
nerve-irritation,  433 

physiognomy  of  disease,  907 
Genital  organs,  in  surgical  diagnosis,  912 
Genito-urinary   organs,  gunshot-wounds    of, 

501 
Genu  extrorsum  curvatum,  364 

valgum,  361 
Germ  theory,  575  (note) 
Giant-celled  sarcomata,  170 
Gibbosity,  891 
Girdle-pains,  436 
Glanders,  760 
Glands  of  the  areola,  676 

of  the  skin,  disorders  of,   712 
Glandular  growths  in  larynx,   68 

parotid  tumor,  929 
Glossina  morsitans,  825 
Glottis,  spasm  of,  77 
Glover's  suture,  646 
Goitre,  79 
Gonorrhoeal  rheumatism,  260 

synovitis,  260 
Gooch's  splint  for  excision  of  the  knee,  226 
Gordiacea,  816,  818 
Gosselin   on  forms   of  inflammation  of  bone, 

125 
Gouty  affections  of  bone,  165     « 

deposits  in  cartilage,  271 

laryngitis,  66 

synovitis,  257 

treatment  of,  258 
"  Goux"  system  of  removing  excreta,  1007 
Grades  of  congenital  talipes  varus,  334 
Granular  degeneration  of  muscle,  383 
Green-stick  fractures,  in  rickets,  880 
Gritti's  amputation  at  knee,  601 
Groin,  regional  surgery  of,  951 
Grooved  fracture  by  gunshot,  503 
Gross,  on  sarcomata  of  the  bones,  170 
"Ground  air,"  1004 
Ground  ventilation,  1004 
"Ground  water,"  1005 
Growths,  bony  or  cartilaginous,  in  the  larynx, 

69 
Guinea-worm,  817 

extraction  of,  820 

symptoms  and  effects  of,   819 
Gummata,  syphilitic,  of  nerves,  406 


Gunshot-probes,  457 
Gunshot-wounds,  443 
amputation  in,  517 
anaesthesia  in,  520 
conservative  treatment  in,  506,  507,  508, 

509,  512 
constitutional  treatment  of,  461 
dressing  of,  460 
enlargement  of,  461 
examination  of,  457 
foreign  bodies  in,  457,  458 
hemorrhage  in,  454,  455,  457,  468,  482, 
484,  486,  487,  488,  490,  495,  499, 
514,  518 
primary,  454 
secondary,  518 
history  of,  443 

in  modern  warfare,  445 
hospital  gangrene  from,  520 
internal,  without  external  marks,  452 
of  nerves,  518 
of  special  regions,  462 
of  the  abdomen,  494 

non-penetrating,  494 
penetrating,  495 

treatment  of,  498 
of  the  ankle,  516 
of  the  arm,  5 
of  the  chest,  485 

dyspnoea  in,  488 

treated  by  hermetically  sealing, 
493 
non-penetrating,  485 
penetrating,  486 
of  the  diaphragm,  498 
of  the  extremities,  502 

varieties   of  fractures  sustained  in, 
503 
of  the  face,  481 

secondary  hemorrhage  after,  482 
treatment  of,  482 
of  the  femur,  504,  509 
of  the  forearm,  509 
of  the  head,  462 

classification  of,  465 

treatment  of,  473 

with   depression    and    lodgment   of 

ball,  treatment  of,  478 
with   fracture    and  depression,  but 
without  lodgment  of  ball,  471 
treatment  of,  475 
with   fracture   but  without  depres- 
sion, 468 
treatment  of,  475 
with  lodgment  of  ball  in  the  brain, 
472 
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Gunshot-wounds  of  the  head — 

with  or  without  penetration  of  brain, 

471 
without  fracture  of  bone,  466 
treatment  of,  474 
of  the  kidneys  and  bladder,  497 
of  the  knee-joint,  515 
of  the  lower  extremity,  509 
of  the  lung,  488 
of  the  neck,  483 

of  the  perineum  and  genito-urinary  or- 
gans, 501 
of  the  peritoneum,  495 
of  the  shoulder  or  elbow -joint,  506 
of  the  spine,  479 
statistics  of,  480 
symptoms  of,  480 
of  the  upper  extremity,  505 
Of  the  viscera,  496 
of  the  wrist,  507 
pain  in,  453 
prognosis  of,  455 
secondary  hemorrhage  in,  578 
shock  from,  450,  453 
statistics  of,  462,  463,  465,  466,  471,  476, 
477,  479,  480,  481,  482,  483,  484,  485, 
,    486,  487,  494,  495,  496,  497,  501,  505, 
507,  508,  509,  510,  511,  512,  515,  516, 
517,  519 
symptoms  of,  450 
tetanus  from,  519 
treatment  of,  in  general,  456 
venesection  in,  491 
Gutta-percha  splints,  645 
Guy,  causes  of  hospital  mortality,  998 
Gynecomazia,  675 
Gypsum  bandage,  642 


TTABITS  of  patient,  in  diagnosis,  905 


n 


Hainsby's  cheek-compressor,  627 


Hair,  atrophy  of,  775 

hypertrophy  of,  770 
Hallux  valgus,  372 
Hamstring  muscles,  division  of,  371 
Hancock,  excision  of  ankle,  232 
Hand,  enchondromata  in,  186 
Harelip,  625 

double,  627 
Haversian  canals,  changes  in,  in  inflamma- 
tion, 121 
Head-louse,  805,  821 
Head,  gunshot  wounds  of,  462 
severity  of,  463 

regional  surgery  of,  920 
Healthy  larynx,  appearance  of,  43 


Hearing,  loss  of,  from  nerve-injury,  429 
Heart  and  vessels,  condition  of,  in  apncea,  91 
Heart-disease,  in  chloroform  deaths,  526 
Heart,  effects  of  chloroform  on,  528,  538 
Heat  in  disease  of  spine,  302 
Hematidrosis,  763 

Hemiplegia,  from  nerve-irritation,  428 
Hemoptysis,  in  gunshot  wounds  of  the  chest, 

488 
Hemorrhage,  after  amputations,  560 

control  of,  by  intra-rectal  pressure,  606 
in  amputation  at  the  hip-joint,  605 
in  amputation  at  the  shoulder,  591 
from    gunshot-wounds     (see     Gunshot- 
wounds) 
from  ulcers  in  the  groin,  953 
importance  of  arrest  of,  571 
in  cases  of  necrosis,  145 
in  gunshot  wounds  of  abdomen,  499 
internal,   in  gunshot  wounds  of  chest, 

488 
primary,  in  penetrating  gunshot-wounds 

of  the  chest,  487 
secondary,  after  acupressure,  573 

after  gunshot-wounds  of  neck,  484 
in  gunshot-wounds,  578 
Hemorrhages  in  the  skin,  762 
Herbert  Hospital,  construction  of,  975 

plan  of,  976 
Hereditary  syphilis,  869 

tendencies,  in  diagnosis,  905 
Hermaphrodism,  854 

operative  interference  in,  855 
Hernia  cerebri,  923 

diaphragmatic,  from  gunshot,  498 
"  Hernies  graisseuses,"  947 
Herpes,  738 

from  idiopathic  neuritis,  422 
impetiginiformis,  742 
iris,  741 
zoster,  739 

reflex  symptoms  in,  740 
treatment  of,  740 
Hexacanthus,  809 
Hey's  method  of  amputation  in  general,  563 

of  amputation  at  tarsus,  592 
Hide's  felt,  645 

Hip,  congenital  dislocations  of,  860 
contractions,  368 
diseases  of,  286 
excision  of,  216 

in  military  surgery,  219 
joint,  division  of  muscles  in  the  vicinity 

of,  372 
neuralgia  of,  292 
Hirsuties,  770 
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History  of  hospitals,  959 

of  patients  an  element  in  surgical  diag- 
nosis, 903 
Holotricka,  808 

Hood,  W.  P.,  on  indications  of  partial  adhe- 
sions in  joints,  281 
Horns  of  the  skin,  766 
Hospital  construction,  principles  of,  963,  981 . 

usual  defects  of,  965 
Hospital  cooking,  983,  987 

nurses,  987 
Hospitals,  958 

administration  of,  1016 

convalescent,  1001 

disinfection  of,  1016 

finance  of,  998 

incomes  of,  999 

mortality  of,  995 

site  and  construction  of,  962 

and  drainage  of,  1004 
sites,  conclusions  as  to  selection  of,  1Q£>5 
statistics,  993 
Hospital-wards,  size  of,  964,  965,  980 
Hotel-Dieu,  mortality  in,  996 
Hot  water,  as  a  hemostatic,  204,  584 
Hours  of  visiting  in  hospitals,  979 
Housemaid's  knee,  394 
Howard,  hermetical  sealing  of  gunshot-wounds 

of  chest,  493 
Humpback,  306 

Hutchison,  method  of  extension  in  hip-dis- 
ease, 291 
Hydatid  cysts,  813,  949 

diagnosis  from  cancer  of  liver,  949 
of  breast,  700 
of  larynx,  69 
in  botie,  194 
Hydrocele  of  the  neck,  933 

treatment  of,  934 
Hydrocephalus,  927 

surgical  treatment  of,  928 
Hydrophobia,  from  nerve-injury,  427 
Hydrops  articuli,  247 
Hygiene  of  hospitals,  977 
Hyperesthesia  of  joints,  281 

of  nipple,  710 
Hyperidrosis,  712 
Hypertrophies  of  connective  tissue,  768 

of  skin,  764 
Hypertrophy  of  articular  cartilages,  271 
of  bone,  195 
of  breast,  683 

of  face  and  tongue,  from  neuralgia,  432 
of  hair,  770 
of  limbs,  858 

treatment  of,  859 


Hypertrophy — 

of  nerves,  408 

of  upper  maxilla,  930 

syphilitic,  of  bone,  160 
Hypodermic  medication,  653 
Hypospadias,  632 

Hyrtl,  nutrition  of  head  of  femur,  275 
Hysteria,  affecting  joints,  282 

from  injury  or  disease  of  a  nerve,  426 
Hysterical  aphonia,  75 

contractures,  376 

neuralgia,  303 


ICHTHYOSIS,  767 


hystrix,  767 


simplex,  767 
Idiopathic  affections  of  nerves,  changes  due 
to,  422 
neuroma,  406 
premature  alopecia,  773 
Iliac  fossa,  fibrous  tumors  of,  948 
Immovable  apparatus,  642 
Imperforate  anus,  844,  845 

with  fecal  fistula,  848 
Imperforate  rectum,  844,  848 

varieties  of.  849 
Imperforation  of  small  intestine,  852  ] 
Impetigo,  751 

contagiosa,  752 
herpetiformis,  742,  751 
Incised  wounds  of  nerves,  411 
Incision  and  drainage  of  joints,  245 
Included  foetus,  835 
Incomes  of  hospitals,  999 
India-rubber  suture,  649 
Individual  joints,  diseases  of,  285 
Infantile  leucorrhoea,  878 
paralysis,  329,  875 

muscular  atrophy  of,  385 
symptoms  and  diagnosis,  875 
treatment  of,  876 
Infantile  syphilis,  869,  871 
diagnosis  of,  873 
prognosis  of,  873 
treatment  of,  874 
Infiltrating  cancer  of  breast,  701,  704 

epithelioma,  789 
Inflammation  of  bone,  scrofulous,  157 
of  breast,  685 

at  puberty,  686 

during  pregnancy  and  lactation,  686 
symptoms  of,  687 
treatment  of,  688 
of  bursse  near  knee,  294 
of  muscle,  380 
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Inflammation — 
of  nerves,  401 
of  skin  from  medicines,  761 
of  tendons,  391 
reflex,  from  nerve-injury,  430 
Inflammations  of  skin,  719 

from  heat  or  cold,  761 
from  rhus  and  other  vegetable  poi- 
sons, 760 
gangrenous,  761 
Infra-hyoid  laryngotomy,  75 
Infusoria,  parasitic,  808 
Inguinal  ulcers,  953 
Inhalations   in   the   treatment   of  laryngeal 

disease,  46 
Injuries  in  childhood,  865 
Injuries  of  joints,  282 

treatment  of,  285 
of  nerves,  changes  due  to,  416 

treatment  of,  413 
of  tendons,  390 
Injury   of    nerves,    alterations    of   secretion 
from,  417 
atrophy  and  contraction  of  muscles 

from,  418 
periodical   swelling   of  joints,    etc., 
from,  418 
In-knee,  361 

Innervation  of  breast,  678 
Innocent  osteoid  tumor,  191 

tumors  of  bone,  diagnosis  between,  188 
Insecta  (parasitic),  821 
Insects,  poisoned  wounds  by,  824 

venomous,  824,  825 
Instruments  for  amputating,  581 

for  excisions,  202 
Insufflation  of  powders  into  larynx,  44 
Integuments  around  the  joints',  altered  con- 
ditions of,  277 
Inter-maxillary  bone,  625,  627 
Internal   organs,    tumors    of,    in    childhood, 

866 
Intestine,  abscess  opening  into,  312 
Intestines,  gunshot  wounds  of,  496 
Intra-glandular  abscess  of  breast,  687 
antiseptic  incision  of,  689 
Intra-uterine  fractures,  864 
causes  of,  864 
treatment  of,  865 
Invagination  of  necrosed  bone,  143 
Involution  of  breast,  673 
Iodine,  in  bronchocele,  80 

injections,  in  cases  of  caries  of  bone,  139 
Irregular  bones,  necrosis  of,  149 
Irritable  breast,  691 
Irritation  of  nerves,  effects  of,  423 


Issue-peas,  655 

Issues,  654 

by  caustics,  654 
by  moxa,  655 
by  the  knife,  655 

Itch  insect,  803 

Ivory  exostosis,  189 


TIGGER,  822 
**     Johns  Hopkins  Hospital  Essays,  mention 

of,  1004 
Joint-affections,  in  locomotor  ataxy,  438 

disease,  reflex  symptoms  of,  275 
Joints,  affections  of,  secondary  to  changes  in 
the  spinal  cord,  274 
altered  conditions  of  integuments  around 

the,  277 
diseases  of,  240 

of  individual,  285 
of  tissues  around  the,  274 
dropsy  of,  247 
excisions  of,  198 
incision  and  drainage  of,  245 
injuries  of,  282 
loose  cartilages  in,  261 
nodosity  of,  253 
pulpy  degeneration  of,  249 
suppuration  in,  242 
Jordan,  amputation  at  hip-joint,  604 


TfELOID,  776 


IV 


cicatricial,  776 


Keratosis  pilaris,  768 
Kidney,  gunshot  wounds  of,  497 
Kinds  of  projectiles,  446 
Knee,  ankylosis  of,  367 

disease  of  the,  294 

excision  of,  222 

suspension  of  growth  after,  229 

gunshot  injuries  of,  515 

statistics  of,  227 
Knife,  removal  of  laryngeal  growths  by,  73 
Knock-knee,  361 

treatment  of,  362 
Knotted  bandage,  640 
Kocher,  on  causes  of  club-foot,  332 


T  ACERATIONS  of  scalp  by  gunshot,  467 
■^     Langenbeck,  on  removal  of  axillary  tu- 
mors, 944 
of  cervical  tumors,  935,  942 
Lariboisiere  Hospital,  plan  of,  969 
Larrey's  amputation  at  the  shoulder,  590 
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Laryngeal  diseases,  general  remarks  on  the 
treatment  of,  44 
polypi,  66 

symptoms  of,  70 
treatment  of,  71 
scissors,  73 
stertor,  531 
Laryngitis,  catarrhal,  47 
chronic,  50 

glandular,  53 
diffuse  cellular,  63 
erysipelatous,  62 
exanthematous,  64 
gouty,  66 
phthisical,  55 
syphilitic,  58 
traumatic,  66 
Laryngoscope,  history  of,  36 
Laryngoscopic  image,  reversal  of,  40,  41 
Laryngoscopy,  37 

difficulties  of,  41  ~* 

Laryngotomy,  for  removal  of  growths,  74 

infra-hyoid,  75 
Laryngo-typhus,  65  (note) 
Larynx,  atrophy  of  muscles  of,   77  \ 
cancerous  growths  in,  70 
cystic  tumors  of,   69 
digital  exploration  of,   71 
diseases  of,  36 

treatment  of,  hy  atomized  liquids,  45 
by  galvanization,  46 
hy  inhalations,  46 
hy  insufflations,  44 
extroversion    of   mucous    membrane    of 

ventricle  of,  70 
follicular  disease  of,  53 
growths  in,  affections  secondary  to,  71 

symptoms  of,  70 
healthy  appearance  of,  43 
insufflation  of  powders  into,  44 
,    mixed  growths  in,  69 
nervo-muscular  affections  of,   75 
new  growths  in,  66 
spasm  of,  77 
Lateral  curvature  of  the  spine,  882 

causes  of  the  contortion,  888 
diagnosis  of,  893 

from  angular  deformity,  893 
from  rickets,  893 
formation  of  the  curves,  886 
general  appearances  of,  884 
predisposing  causes  of,  883 
prognosis  of,   899 
special  appearance  of  different 

curves,  888 
treatment  of,  899 
Laundries,  in  hospitals,  966 


Leather  splints,  645 
Leeching,  657 

Legouest,  on  amputation  at  hip-joint  for  gun- 
shot injury,  513 
treatment  of  protruded  bowel  in  gunshot 
wound,  500 
Length  of  limbs,  123 
Lente's  ether-inhaler,  554 
Lentigo,  764 
Lepra,  785 
Leprosy,  785 

anaesthetic,  786 
diagnosis  of,  787 
pathology  of,  787 
treatment  of,  787 
tubercular,  786 
Lesions  of  the  skin,  primary,  711 

secondary,  712 
Leucorrhoea,  infantile,  878 
Lichen  ruber,  743 

diagnosis  and  treatment  of,  744 
Lidell,  on  osteo-myelitis,  130 
Ligamentous   structures,    diseases    affecting, 

274 
Ligation  of  arteries,  607 

introduction  of,  561 
of  nerves,  409 
subcutaneous,  of  nsevi,  667 
Ligatures,  antiseptic,  577 
Light,  admission  of  to  hospitals,  963 

importance  of,  to  health,  972 
Limbs,  hypertrophy  of,  858 
length  of,  123 
malformations  of,  856 
regional  surgery  of,  957 
Linese  albicantes,  772 
Lines,  atrophic,  in  the  skin,  772 
Lion-forceps,  202 
Lip,  congenital  tumor  of,  866 
Lipoma  of  the  breast,  699 
Lipomatous  sacral  tumor,  836,  837 
"  Liquor  picis  alkalinus,"  731 
Lisfranc's  amputation  at  the  shoulder,  588 

of  metatarsus,  592 
Lister,  on  excision  of  the  wrist,  214 
Lister's  method  of  amputation,  569 
Lithotomy  for  missiles  lodged  in  the  bladder, 

497 
Little,  shoes  for  club-foot,  339,  340 
Littrg's  operation  of  colotomy,  616 
Liver,  gunshot  wounds  of,  496 

tumors  of,  949 
Local  abscess  of  bone,  264 

anaesthesia,  by  cold,  559 
"Locked  joint,"  262 

Locomotive    system,    in    surgical    diagnosis, 
912 


INDEX    OF    VOL.    III. 


1033 


Locomotor  ataxy,  435 

pathological  anatomy  of,  438 
prognosis  and  treatment  of,  438 
Lodgment  of  balls,  450,  459 

in  the  lung,  489 
Long  bones,  subperiosteal  excisions  of  shafts 
of,  237 
total  or  partial  resections  of,  237 
Loose  cartilages  in  joints,  261 

antiseptic  removal  of,  263 
Lordosis,  369 
Loss  of  smell,  taste,  and  hearing,  from  injury 

of  nerves,  429 
Lowdham's  method  of  amputation,  564 
Lower  limbs,  unequal  length  of,  377 
Lower  lip,  restoration  of,  628 
Liicke,  on  cancer  in  bone,  169 
Lumbar  abscess,  310 
Lung,  injury  of  in  non-penetrating  gunshot 

wounds  of  the  chest,  486 
Lungs,  condition  of,  in  drowning,  92 

discharge  of  contents  of  spinal  abscesses 
through,  312 
Lung-wounds,  natural  process  of  cure  of,  489 
Lupous  ulceration  of  larynx,  61 
Lupus  erythematous,  780 

in  connection  with  vaccine  syphilis,  875 
vulgaris,  782 

diagnosis  of,  783 
treatment  of,  783 

by  erasion  or  scraping,  784 
Lycosa  tarentula,  825 
Lymph,  vaccine,  preservation  of,  661 


McGILL,  preservation  of  periosteum  in  am- 
putations, 565 
Mackinnel,  plan  for  ventilation,  974 
Macrostoma,  631 
Maculae,  711  t 

atrophicse,  772 
Madura-foot,  822 
"Main  en  griffe,"  383 
Malacosteon,  166 
Male  breast,  diseases  of,  710 
Malformations,  classifications  of,  833 

of  face,  congenital,  838 

of  limbs,  856 

of  skin,  856 

of  the  umbilicus,  853 
Malignant  disease  in  childhood,  865 

exostosis,  176 

pustule,  759 

tumors  of  abdomen,  948 
Manual  pressure,  for  artificial  respiration,  104 
Many-tailed  bandage,  641 
vol.  in.— 66 


Marshall-Hall  method  of  artificial  respiration, 

105 
Massage,  in  synovitis,  247 
Mastitis,  685,  709 

in  the  male,  710 
Material  for  hospitals,  1012 
Measles,  laryngitis  from,  64 
Medical  relief,  abuse  of,  1000 

superintendents  of  hospitals,  1016 
Medicines,  dermatitis  from,  761 
Medullary  cancer  of  larynx,  70 
Melanosis  in  bone,  177 
Membranous  obstruction  of  anus,  845 
Meningocele,  922 
Menopause,  influence  of,  on  cancer  of  breast, 

703 
Mercury,  acid  nitrate  of,  663 

in  croup,  35 

use  of,  a  cause  of  necrosis  of  bone,  142, 160 
Metallic  sutures,  in  plastic  surgery,  621 
Microscope,  in  surgical  diagnosis,  912 
Microsporon  furfur,  802 
Microstoma  congenitum,  839 
Miliaria,  741 
Milium,  717 
Milk-crust,  723 
"Milk-knots,"  682 
"Miner's  elbow,"  298 
Minor  surgery,  637 
Mistura  ferri  acida,  727,  746 
Mixed  anaesthesia,  554 
Mixed  growths  in  the  larynx,  69 
Mobility  at  junction  of  spinal  curves,  892 

changes  in,  in  diagnosis,  916 
Moistening  of  air,  1015 
Moist  tetter,  723 
Mollifies  ossium,  166 

condition  of  urine  in,  168 
Molluscum  fibrosum,  777 

sebaceum,  718 
Monadina,  808 
Morbus  coxae  senilis,  291 

coxarius,  286 

treatment  of,  290 

tuberculosus  pedis,  822 
Morphia,  effect  of,  on  anaesthesia,  555 
Morphoea,  768 

Mortality-rates  of  hospitals,  995 
Morton,  amputation  at  hip-joint,  604 
Mouth,  narrowing  of,  by  ulceration,  etc.,  930 
Mouth-to-mouth  inflation  of  lungs,  108 
Movable  abdominal  tumors,  948 
Movable  hospitals,  1013 
Moxa,  655 

Mucous  patches,  in  larynx,  58 
Mumps,  931 
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Muscle,  degeneration  of,  with  apparent  hyper- 
trophy, 385 

inflammation  of,  380 

ossification  of,  386 

simple  contraction  of,  381 

syphilitic  affections  of,  382 
Muscles,  diseases  of,  affecting  joints,  276 

rupture  of,  378 

tumors  in,  388 

vascular  tumors  of,  389 
Muscular  atrophy,  382 

from  nerve-injury,  431 

reactions,  changes  of  from  nerve-injury, 
419 

system,  affections  of  the,  378 
Mustard-plasters,  651 
Mutila  coccinea,  826 
Myeloid  tumors  in  bone,  194 
Myositis,  380 

ossificans,  387 
Myxomata,  of  nerves,  406  ■•** 


Vf^EVI,  strangulation  of,  666 

*'      subcutaneous  ligation  of,  667 

Nsevus  pigmentosus,  764 

simplex,  791 

vasculosus,  791 
Nail,  atrophy  of,  776 

Nails,  deformity  of,  from  nerve-injuries,  417 
Naja,  827 
Neck,  cancer  of  deep  parts  of,  936 

congenital  fistula  of,  937 

deep  sebaceous  cysts  of,  934 

enlarged  bursa?  in,  936 

enlargement  of  glands  of,  935 

gunshot  wounds  of,  483 

injury  of  nerves  in,  484 

regional  surgery  of,  932 

removal  of  tumors  of,  937 

spinal  abscess  in  the,  311 
"Neck"  of  psoas  abscess,  310 
Necrosis,  acute,  155 

after  compound  fracture,  150 

central,  148 

in  stumps,  151 

of  atlas,  326 

of  bone,  141 

for  want  of  blood  supply,  152 
phenomena  of,  143 

of  cranial  bones,  148 

of  femur,  a  cause  of  rupture  of  the  pop- 
liteal vessels,  957 

of  irregular  bones,  149 

total,  of  bones,  147 

treatment  of,  150 


Needle,  Physick's,  607 

Needles,  for  ligation  of  nsevi,  668 

for  metallic  sutures,  648 
Nelaton's  probe,  458 

treatment  of  chloroform-syncope,  546 
Nematelmia,  816 
Nerve-functions,  effect  of  chloroform  on,  535 

injuries,  a  cause  of  loss  of  smell,  taste, 
and  hearing,  429 

irritation,  general   features  of  affections 
caused  by,  433 

lesions,  remoter  consequences  of,  423 
Nerves,  atrophy  and  hypertrophy  of,  408 

cancer  in,  407 

changes  due  to  idiopathic  affections  of, 
422 
to  injuries  of,  416 

complete  division  of,  410 

compression  of,  408 

contusion  of,  408,  409 

diseases  and  injuries  of,  401 

distension  of,  408,  409 

foreign  bodies  in.  413 

gunshot  wounds  of,  518 

incised  wounds  of,  411 

incomplete  division  of,  410 

laceration  of,  409 

ligation  of,  409 

loss  of  function  of,  423 

punctures  of,  411 

tubercle  in,  407 

tumors  in  the  neighborhood  of,  408 

tumors  of,  404 

ulceration  of,  404 
Nerve-stretching,  for  wry-neck,  358 

in  locomotor  ataxy,  439 
Nervo-muscular  affections  of  larynx,  75 

treatment  of,  76 
Nettle-rash,  721 
Neuralgia,  415 

articular,  281 

of  hip,  292 

of  spine,  303 

reflex,  from  nerve-injury,  430 
Neuritis,  401 

ascending  and  descending,  402 

chronic,  402 

idiopathic,  403 

nodosa,  403 

traumatic,  404 
Neuroma  cutis,  778 

cysticum,  406 
Neuromata,  404 

of  the  breast,  700 

true  and  false,  406 
Neuroses  of  the  skin,  792 
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New-born  children,  spastic  rigidity  of,  349 
New  growths  in  the  skin,  776 
New  York  Hospital,  1011 
Night  nurses  in  hospitals,  990 
Nipple,  674,  67G 

and  areola,  new  growths  of,  710 
cracks  or  fissures  of,  710 
deficiency  of,  709 
hyperesthesia  of,  710 
retraction  of,  in  carcinoma  of  breast,  706 
shields,  683 
Nitrate  of  silver,  a  caustic,  662 

as  a  counter-irritant,  653 
Nitrous  oxide,  as  an  anaesthetic,  556 
discovery  of,  525 
followed  by  siilphuric  ether,  557 
Nodes,  strumous,  158 

syphilitic,  159 
Noma  vulvae,  877 
Normal  bursa?  of  the  ham,  953 

curves  of  spine,  302 
Nose,  congenital  absence  of,  839 
Notes  of  cases,  how  to  make,  916 
Nurses  and  orderlies,  respective  duties  and 
position  of,  993 
•in  civil  hospitals,  990 
Nurses,   infection   of,  by   syphilitic  infants, 
873 
training-schools  for,  1016 
Nursing  and  nurses,  987 

Nutrition,  various  alterations    of,  by  nerve- 
injury,  432 
Nystagmus,  in  locomotor  ataxy,  436 


OBJECTS  of  hospitals,  958 
Occupation  of  patient,  in  diagnosis,  904 
Octagonal  wards  in  hospitals,  1013 
Ogston's  operation  for  knock-knee,  362 
Oilier,  excision  of  calcis,  235 

on  os teogenetic  powers  of  periosteum,  154 
Omentum,  tumors  of,  950 
One-story  hospitals,  advantages  of,  1012 
Operation   of  excision,  general  observations 
on,  201 
of  tenotomy ,  336 
Operations,  cheiloplastic,  625 
for  cancer  in  bone,  179 

indications  for,  180 
for  cancer  of  the  breast,  706 
for  new  growths  in  larynx,  table  of,  72 
for  spina  bifida,  excision,  842 
injection,  841 
ligation,  842 
tapping,  841 
rhinoplastic,  622 


Operative  procedures,  effect  of,  on  the  heart, 

under  chloroform,  539 
Ophidia,  826 

Ophthalmoscope,  in  surgical  diagnosis,  913 
Orbit,  congenital  tumor  of,   866 
Orderlies,  in  the  military  hospitals,  967 
Orifices  of  entrance  and  exit  of  balls,  452 
Orthopaedic  operations  for  curvature  of  bones, 
365 

surgery,  326 
Os  calcis,  excision  of,  235 
Osseous  ankylosis,  280 

growths  in  larynx,  69 
Ossification  in  bone  tumors,  evidence  of  ma- 
lignity, 171 

of  cartilage,  271 

of  fibrous  tissue  of  cicatrices,  155 

of  muscle,  386 
Osteitis,  119,  122 

deformans,  377 

rheumatic,  165 

strumous,  of  hips,  286 
Osteo-aneurism,  180 

Osteogenetic  properties  of  the  periosteum,  154 
Osteoid  growths  of  the  breast,  700 

sarcomata,  174 
Osteo-myelitis,  128 

a  cause  of  necrosis,  152 

stages  of,  131 

symptoms  of,  130 

treatment  of,  131 
Osteotomy,  for  club-foot,  344 

in  curvature  of  bones,  364 

in  knock -knee,  362 

subcutaneous,  204 
Overcrowding  of  hospitals,  980 
Oxygen,  want  of,  a  cause  of  apnoea,  98 
Oxyuris  vermicularis,  821 

PACINI'S   method  of  artificial  respiration, 
109 
Packard,  splint  for  excision  of  the  knee,  227 
Paget,  syphilitic  ulcerations  of  bone,  161 
Painful  subcutaneous  tubercle,  404 
Pain,  as  a  diagnostic  sign,  909 

in  disease  of  spine,  303 
Palmar  bursal  tumor,  395 

fascia,  deformity  from  disease  of,  353 
Papier  epispastique,  653,  655 
Papillary  epithelioma,  789 

layers  of  skin,  hypertrophy  of,  764 
Papillomatous  growths  in  larynx,  67 
Papular  acne,  744 
Papules,  711 

Papulo-tubercular     elevations    of    laryngeal 
mucous  membrane,  in  syphilis,  59 
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Paquelin's  thermocautery,  666 
Paralysis,  diphtheritic,  29 

from  nerve-irritation,  427 

infantile,  329,  875 

in  spinal  abscess,  314 

phonic,  75 

temporary,     from     gunshot-wounds     of 
nerves,  518 
Paralytic  contractures,  328 

wry-neck,  358 
Paralyzed  limbs,  spasmodic  actions  of,  317 
Paramoecium,  808 
Paraplegia  from  spinal  abscess,  316 
diagnosis  of,  317 
prognosis  of,  317 
treatment  of,  318 
Parasites,  807 

of  the  skin,  795 
animal,  803 
vegetable,  822 
Parasite- tumors,  removal  of,  838 
Parasitic  annuloida,  808 

foetus,  834 

infusoria,  808 
Paronychia  tendinosa,  391 
Parotid  gland,  abscess  of,  931 
hypertrophy  of,  929 
Partial  anaesthesia,  danger  of,  540 

excisions,  question  of,  201 

fracture  by  gunshot,  503 
Parturition,  changes  in  the  breast  after,  677 
Passive  motion,  in  cases  of  caries  of  bone,  138 

in  synovitis,  246 
Pasteboard  splints,  645 

Pathological  anatomy  of  acute  synovitis,  241 
Pathology  of  progressive  muscular  atrophy,  384 
Pavilion  plan,  for  hospitals,  963,  1011 
Peculiar  tubercular  disease,  822 
Pediculosis,  805 

capitis,  805 

corporis,  805 

pubis,  806 
Pelvis,  danger  of  gunshot  wounds  of,  500 

deformity  of,  by  rickets,  881 
Pemphigus,  742 

treatment  of,  743 
Perforating  wounds  of  abdomen,  497 
Periarthritis  of  shoulder,  298 
Perineum,  gunshot  wounds  of,   501 
Periosteum,  agency  of  in  restoring  bone,  154 
Periostitis,  confounded  with  osteitis,  124 

diffuse,  126 
Peripheral  sarcomata,  173 
Peritoneum,  gunshot  wounds  of,  495 
Peritonitis,     in     non  -  penetrating     gunshot 
wounds  of  abdomen,  499 


Perry,  recovery  from  gunshot-wound  of  kid- 
ney, 497 
Petrous  bone,  necrosis  of,  150 
Pharyngoscope,  37 
Phonic  paralysis,  75 

treatment  of,  76 
Phosphorescent  sweat,  714 
Phthisical  laryngitis,  55 

treatment  of,  57 
Physical  examination,  in  surgical  diagnosis, 

912 
Physiology  and  pathology  of  apnoea,  92 
Pian,  788 
Piedra,  776 
Pigeon-breast  deformity,  900 

causes  of,  900 

treatment  of,  901 
Pigmentary  nsevi,  764 
Pirogoff's  amputation,  596 
Plaster-of-Paris  bandage,  642 
bandages  for  wry-neck,  359 
jacket,  318,  643 
Plastic   operations   on   contracted   cicatrices, 
633 

on  harelip,  625 

on  the  ear,  631 

on  the  lower  lip,  628 

on  the  nose,  622 

on  the  penis,  631 

on  the  upper  lip,  629 
surgery,  618 
Platyelmia  or  flat  worms,  808 
Pleiomastia,  709 
Pleiomazia,  673 
Pleurisy,  traumatic,  in   gunshot   wounds  of 

chest,  492 
Plica  polonica,  771 
Pneumonia,  traumatic,  in  gunshot  wounds  of 

chest,  492 
"  Pocket   bellows"  for  artificial  respiration, 

111 
Pocket  case,  637 
Poisoned  wounds,  759 
Poison-fangs,  827 

Pollock,  sulphuric  acid  in  caries  of  bone,  139 
Polydactylism,  856 
Polypi  of  larynx,  66 
Popliteal  abscess,  955 
cysts,  954 

diagnosis  of,  954 

treatment  of,  955 
Popliteal  space,  regional  surgery  of,  953 

vessels,  rupture  of,  957 
Porous  earth,  disinfectant  power  of,  1005 
Port-wine  stain,  856 
Posterior  torticollis,  359 
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Post-mortem  appearances  in  apncea,  89 
"  Pound-noses,"  748 
Powders,  insufflation  of  into  larynx,  44 
Pregnancy,  bronchocele  in,  82 
Prepatellar  bursa,  abscess  of,  394 
Previous  diseases,  in  diagnosis,  905 
Prickly  heat,  741 

Primary    amputation,    in    gunshot   wounds, 
517 

anaesthesia,  from  ether,  559 

lesions  of  the  skin,  711 
Principles  of  hospital  construction,  963 
Proglottides  of  taenia,  809 
Prognosis  in  cases  of  drowning,  113 
Progressive  muscular  atrophy,  382 
Projectiles,  forms  of,  446 

kinds  of,  446 

weight  of,  448 
Prominence  of  nipple  in  carcinoma,  706 
Prone-couch,  321 
Propagation    of    syphilis    by   inoculation  of 

blood,  872 
Prostate  gland,  gunshot  wounds  of,  502 
Prothetic  apparatus,  207 

Protrusion  of  bowel  through  gunshot-wound, 
'  500 
Pruritus,  792 

ani,  792 

hiemalis,  794 

scroti,  792 

treatment  of,  793 

vulva?,  792 
Psoas  abscess,  309 
Psoriasis,  753 

associated  with  syphilis,  754 

diagnosis  of,  754 

treatment  of,  755 
Puberty,  effects  of,  on  the  breast,  675 

in  the  male,  710 
Pulex  penetrans,  822 
Pulpy  degeneration  of  joints,  249 
Pulsatile  malignant  tumors  of  bone,  180 
treatment  of,  182 

tumors  of  scalp,  921 
Pulsating  bronchocele,  83 
Pulsations,  as  diagnostic  signs,  916 
Punctured  wounds  of  joints,  282 

dangers  of,  284 
Puncture  of  laryngeal  growths,  74 
Purpura,  762 

diagnosis  from  scurvy,  763 

hemorrhagica,  762 

rheumatica,  762 

simplex,  762 

urticaria,  762 
Pustular  ache,  745 


Pustule,  malignant,  759 
Pustules,  711 

Putrefaction,  effects  of,  in  wounds,  574 
Pyaemia  in  gunshot  fractures  of  the  extremi- 
ties, 504 
Pyaemic  synovitis,  259 


RACHITIC  affections    of  articular-  ends    of 
bones,  269 
Rauchfuss's  insufflator,  44 
Ravaton's  method  of  amputation,  564 
Reactions  of  degeneration,  402,  418 
Recording  of  cases,  916 
Recovering  from  apncea,  95 
Rectum,  absence  of,   845 

communicating  with  urinary  tract,  848 

with  vagina,  846 
excision  of,   617 
gunshot-wounds  of,   502 
imperforate,  844,  848 
Recurrence  of  adenomata  of  the  breast,  696 
Redia,  814 
Reef-knot,  583 

Reflex  action,  death  from  chloroform  by,  540 
(note) 
nerve-symptoms,  423 
symptoms  of  joint-diseases,  275 
Refracture  for  deformity  from  faulty   union. 

377 
Regeneration  of  bone  after  loss  by  necrosis, 

154 
Regional  surgery,  920 
Relapse,  after  tenotomy  for  varus,  339 
Relation  of  parts,  alterations  in,  as  diagnostic 

signs,  915 
Religious  orders  as  nurses,  988 
Removal  of  laryngeal  growths,   72 

of  tumors  of  the  neck,  937 
Repair  of  ruptured  tendons,  390 
Reptiles,  venomous,  824 
Requirements  in  sewers,  1010 
"Resecting"   fractures,  caused  by  gunshot, 

504 
Resection  for  gunshot-wounds,  of  ankle,  516 
of  elbow-joint,  506,  508 
of  femur,  510,  513 
of  knee,  515 

of  shoulder-joint,  506,  507 
of  wrist-joint,  506,  509 
in  gunshot-wounds  of  upper  extremity, 
506 
Respiration,  an  involuntary  act,  88 
effects  of  chloroform  on,  530,  538 
to  be  watched  in  giving  chloroform,  532, 
534 
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Respiratory   organs,    in    surgical    diagnosis, 
909 

paralysis  of  from  chloroform,  538 

system,  condition  of,  in  apncea,  91 
Rest,  in  scrofulous  synovitis,  252 
Restoration  of  lower  lip,  628 

of  upper  lip,  629 
Retention-cysts  in  the  breast,  697 
Reticulated  syphilitic  ulcers  of  bone,  163 
Revaccination,  662 
Reverses,  in  bandaging,  639 
Rheumatic  affections  of  bone,  165 

gout,  253 

osteitis,  165 

synovitis,  253 

ulcerations  of  bone,  165 
Rheumatism,  gonorrhceal,  260 
Rheumatoid  arthritis,  368 
Rhinoplasty,  Celsian  metbod,  624 

Indian  or  Skey's  method,  623  -. 

Tagliacozzi's  method,  622 
Rhus-poisoning,  760 
Ribs,  disease  of,  946 
Richardson,  pocket-bellows,  111 
Rickets,  879 

symptoms  of,  880 

treatment  of,  882 
"Rider's  bone,"  951 
Rifle  balls,  wounds  from,  451 
Rigidity  of  diseased  portion  of  spine,  302 

spastic,  of  new-born  children,  349 
Rigor  morlis,  in  drowning  cases,  109 
Ringworm,  797 
Rodent  ulcer,  7S9 

Rossbach,  refrigeration  of  larynx,  43 
Round-celled  sarcomata  of  bone,  173 
Round  worms,  816 

Rubber  bandage,  in  joint  effusions,  246 
"  Rubber  muscles"  for  club  foot,  335 
Rubefacients,  651 
Rules  for  treatment  of  apnoea,  114 
Ruptures  of  abdominal  viscera  by  gunshot, 
452,  494 

of  muscles,  378 

of  popliteal  vessels,  957 

of  tendons,  390 


O  ACRO-COCCYGEAL  joint,  disease  of,  293 
^     Sacro-iliac  joint,  disease  of,  292 
Salacity,  in  locomotor  ataxy,  438 
Salivary  glands,  inflammation  of,  931 
Sand-flea,  822 

Sands,  case  of  inflammation  of  bone,  125 
Sanitary  science,  recent  publications  on;  1004 
Saphena  vein,  blood-letting  from,  6G0 


Sapo  viridis,  732 
Sarcoma  cutis,  790 
Sarcomata  of  bone,  170 

of  periosteal  origin,  173 

of  nerves,  406 
,  Sarcoptes  scabiei,  803 
Say  re,  "jury-mast,"  645 

paralysis  from  phimosis,  351 
Sayre's  plaster-of-Paris  jacket,  643,  900 
Scabies,  803 
Scales,  712 
Scalp,  affections  of,  920 

congenital  tumor  of,  866 

ringworm  of,  799 
Scapho-cuneiform  joint,  diseases  of,  296 
Scapula  of  clavicle,  excision  of,  208 
Scarification,  658 

of  larynx,  46 
Scarlet  fever,  laryngitis  from,  66 
Scarpa,  on  treatment  of  club-foot,  334 
Scarpa's  shoe,  33S 
Scirrhus  of  muscles,  390 
Scissors,  removal  of  laryngeal  growths  by,  73 
Scleroderma,  76S 
Scleroma  neonatorum,  769 
Sclerosis  of  bone,  121,  160 
Scoliosis,  882 

Scolopendra  morsitans,  824 
Scolopendridas,  824 
Scorpion,  824 
Scrofula,  in  bone,  157 

symptoms  and  treatment,  158 
Scrofuloderma,  785 
Scrofulous  synovitis,  249 
symptoms  of,  250 
treatment  of,  252 
Scrotal  veins,  blood-letting  from,  660 
Scrotum,  lodgment  of  bullets  in,  501 
Scutari,  defects  of  hospitals  at,  977,  980 
Sealing  of  gunshot-wounds   of   chest,  objec- 
tionable, 493 
Seat  of  disease.  301 
Seats  of  cancer  in  bone,  175 
Sebaceous  cysts  of  face,  928 
of  skin,  718 

glands,  disorders  of,  714 
Seborrhoca,  714 

treatment  of,  715 
Secondary   amputation,   in  gunshot-wounds, 

517 
Secondary  apnoea,  102 

changes,  from  spasm  or  paralysis,  330 

danger  from  ether,  552 

hemorrhage,  in  gunshot-wounds,  518 

lesions  of  the  skin,  712 

syphilis,  inoculable,  872 
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Secretion,  various  alterations  of,  by   nerve- 
injury,  432 
Section  of  femur  for  ankylosis  of  hip,  373 
Sedillot,  on  gouging  of  carious  bone,  140,  199, 
234 

rupture  of  muscles,  378 
Selection  of  patients  for  hospitals,  983 
Senile  alopecia,  772 
Separation  of  adhering  twins,  833 

of    brain    from     cranium,    in    gunshot- 
wounds  of  head,  467 

of  necrosed  bone,  143 
Sequestra,  absortion  of,  153 
Sequestrum,  143 
Sero-cysts  of  the  breast,  699 
Serre-fines,  650 
Seton,  in  bronchocele,  81 

in  enlarged  bursa,  395 
Setons,  655 

"  Seton-wound"  of  abdominal  wall,  499 
Sewerage,  plan  of,  at  Johns  Hopkins  Hospi- 
tal, 1010 
Sewers,  1010 

Sex,  influence  of,  on  danger  of  chloroform, 
544 
'      of  patient,  in  diagnosis,  904 
Shape  of  hospital  wards,  1013 
Shingles,  739 
Shock,  effects  of  chloroform  in,  526,  545 

in  children,  830 

in  gunshot-wounds,  450,  453,  456 

in  penetrating  gunshot-wounds  of  abdo- 
men, 495 
of  chest,  487 
Shotted  sutures,  622 
Shoulder,  amputation  at,  588 

disease  of,  297 

excision  of,  205 

gunshot-injuries  of,  506 

resections  of,  for  gunshot-wounds,   506, 
507 
Siamese  twins,  834  (note) 
Sick,  admission  of,  into  hospitals,  982 

classification  and  distribution  of,  in  hos- 
pitals, 981 

division  of,  in  hospitals,  979 
Signoroni's  tourniquet,  612 
Silver  sutures,  647 

needles  for,  648 
Silvester's  method  of  artificial  respiration,  107 
Simple  angioma,  791 
Sinapisms,  651 
Sinus  lacteus,  674 
Sinuses  of  breast,  683 
Site  of  hospitals,  962 
Skeleton,  development  of,  894 


Skey,  operations  on  cicatrices,  634 
Skin,  animal  parasitic  affections  of,   803 

atropines  of,  771 

diseases,  711 

epithelioma  of,  788 

grafting,  635 

hemorrhages  in,  762 

hypertrophies  of,  764 

inflammation  of,  760 

from  medicines,  761 

inflammations  of,  719 

malformations  of,  856 

neurosis  of,  792 

new  growths  in,  776 

parasites  of  the,  795 

sarcoma  of,  790 

the  material  available   in   plastic    sur- 
gery, 620 

tuberculosis  of,  785 

vegetable  parasitic  affections  of,  795 
Skull,  affections  of,  922 

and  pericranium,  table   of    diseases  of, 
924,  925 
Slight  cases  of  diphtheria,  33 
Smallpox,  laryngitis  from,  65 
Smell,  in  diagnosis,  916 

loss  of,  from  nerve-injury,  429 
Smothering,  90 

Snakes,  wounds  inflicted  by,  826 
Snake-venom,  nature  of,  828 
Social  condition  of  patient,  in  diagnosis,  904 
Soft  corns,  765 
Sound,  in  diagnosis,  916 
Spanish  windlass,  562  (note) 
Spasm  of  larynx,  77 

and  paralysis,  contractions  of  upper  ex- 
tremity from,  353 
Spasmodic  actions  of  paralyzed  limbs,  317 
Spastic  contractions  from  cerebro-spinal  dis- 
ease, 351 

distortions,  329 

rigidity  of  new-born  children,  349 

spinal  paralysis,  329 
Special  hospitals,  981 
Spence's  amputation  at  the  shoulder,  590 

method  of  amputation,  569 
Spent  balls,  450 

Spermatorrhoea,  in  locomotor  ataxy,  438 
Spharularia  bombi,  819 
Sphygrnograph ,  910 
Spiders,'  825 
Spina  bifida,  839 

anatomy  of,  839 
contents  of,  840 
false,  843 
sac  of,  839 
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Spina  bifida — 

symptoms  of,  840 
treatment  of,  840 
Spinal  abscess,  306 

disorganization  of  cord  from,  316 
in  the  neck,  311 

diagnosis  of,  312 
paralysis  in,  314 
treatment  of,  313 
Spinal   abscesses,  discharge   of  contents   of, 
through  the  lungs,  etc.,  312 
varieties  in,  311 
arthropathy,  274 
caries,  300 

cord,  affection  of,  from  extension  of  ab- 
scess, 315 
disease,  treatment  of,  320 
neuralgia,  303 
Spina  ventosa,  176 

Spindle-celled  sarcomata  of  bone,  173  <* 

Spine,  angular  deformity  of,  304 

anterior   segment  of,  the  chief    seat    of 

diseases  of,  300 
gunshot-wounds  of,  479 
lateral  curvature  of,  882 
normal  curves  of,  302 
Spiral  bandage,  638 

to  thorax,  639 
"  Spiritus  saponis  kalinus,"  716 
Spiroptera  hominis,  821 
Spleen,  tumors  of,  950 
Splintered  fracture  by  gunshot,  503 
Splints  for  club-foot,  335 

for  excision  of  the  knee,  225,  226,  227 
Sponges,    detachment   of  laryngeal   growths 

by,  74 
Spontaneous  dislocation  in  hip-disease,  287 

fracture,  197 
Spots,  atrophied,  in  the  skin,  772 
"  Spotted  ulceration"  of  bone,  265 
Spray,  carbolic,  576 
Spraying  in  diphtheria,  32 
Spurious  ankylosis,  in  spine  disease,  308 
stertor,  531  (note) 
valgus,  351 
Square  wards  in  hospitals,  1013 
Stanley,  on  phagedenic  ulceration  of  bone, 

140 
Statistics  of  hospitals,  993 
Steam-heating,  for  hospital  wards.  1015 
Stercoral  fistulae,  from  gunshot-wounds,  497 
Sternal  joints,  disease  of,  297 
Sternoclavicular  joint,  disease  of,  297 
Sterno-cleido-mastoid  muscle,  division  of,  356 
Sterno-mastoid  muscle,  induration  of,  936 
Sternum,  disease  of,  946 


Stertor,  spurious,  531  (note) 

under  chloroform,  530 
Stigmata,  bleeding,  763 
Stinging  insects,  826 
Stomach,  gunshot-wounds  of,  496 
Strabismus,  in  locomotor  ataxy,  436 
Strangulation  of  nsevi,  666 
Striae  atrophica?,  772 
Strobila,  809 
Strongylus  gigas,  821 
Strumous  nodes,  158 
Strychnia,  in  bronchocele,  81 
Stump  after  amputation,  566 
conical,  569 
dressings  of,  569 
support  of,  574 
Stumps,  necrosis  in,  151 
Subcutaneous  medication,  653 

osteotomy,  204 
Submammary  abscess,  687 
Submersion,  apnoea  from,  95 
Subperiosteal  "blastema,"  155 

excision,  204 

of  the  shafts  of  long  bones,  237 
Sudamina,  714 
Sudden  deaths  from  ether,  551 

extension  in  ankylosis,  375 
Suffocation,  90 

by  choking,  110 
Suicidal  gunshot  wounds,  451 
Sulphate  of  copper,  a  caustic,  662 

of  zinc,  a  caustic,  662 
Sulphuric    ether,    "primary    anesthesia" 

from,  559 
"Sun-room,"  1013 
Superficial  abdominal  tumors,  947 

diagnosis  from  psoas  abscess,  947 

abscess  of  breast,  687 
Supernumerary  breasts,  674 

fingers  and  toes,  856 

limbs,  removal  of,  838 
Supply  of  hospitals,  979 
Support  and  compression  of  the  breast,  682 
Suppurating  aneurism  of  the  ham,  955 

cysts  of  thyroid  body,  86 
Surface-contamination,  1006 
Surgeon's  knot,  607 
Surgical  diagnosis  and  regional  surgery,  902 

diseases  of  childhood,  830 

operations,  effect  of,  on  children,  830 
Sutures,  646 

after  amputation,  571 

continuous,  646 

interrupted,  647 

metallic,  in  plastic  surgery,  621 

quilled,  649 
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Sutures — 

twisted,  648 
Sweat-glands,  disorders  of,  712 
Swelling,  in  disease  of  spine,  302 
Sycosis  non-parasitica,  749 
treatment  of,  750 
Syme's  amputation  of  the  foot,  594 

use  of  concentrated  sulphuric  acid  as  a 
caustic,  664 
Symphysis  pubis,  disease  of,  292 
Symptomatic  premature  alopecia,  773 
Symptoms,  an  element  in  surgical  diagnosis, 
907 
connected  with  nervous  system,  in  diag- 
nosis, 908 
of  laryngeal  growths,  70 
referred  to  organs  of  sense,  in  diagnosis, 
909 
Syncope,  effects  of,  in  cases  of  drowning,  97 
Synostosis,  278 

Synovial  bursse,  diseases  affecting,  277 
cysts,  in  the  ham,  954 
membranes,  diseases  of,  240 
Synovitis,  240 
acute,  241 

chronic,  243  " 

gonorrhoeal,  260 
gouty,  257 
of  hip,  286 
pysemic,  259 
rheumatic,  253 
scapho-cuneiform,  296 
scrofulous,  249 
strumous,  of  hip,  286 
syphilitic,  260 

varieties  of,  241 
Syphilis,  acquired  by  children,  871 
by  vaccination,  871 
congenital  or  hereditary,  and   infantile, 

869 
in  bone,  159 

treatment  of,  164 
manifestations  of,  in  muscle,  382 
origin  of  the  disease,  869 
primary   or   secondary,   by  inoculation, 

871 
secondary,  inoculable,  872 
symptoms,  870 
Syphilitic  contractures  of  muscle,  381 
enlargements  of  the  tendons,  393 
gummata  of  nerves,  406 
inflammation  of  muscle,  380 
laryngitis,  58 

diagnosis  of,  60 
symptoms  of,   59 
treatment  of,   61 


Syphilitic — 

muscular  atrophy,  384 
rheumatism,  160 
synovitis,  260 
teeth,  874 


TABLE  for  registration  of  cases,  917,  918 
of  chief  forms  of   tumors  of  the  neck, 
940,  941 
of  chief  surgical  affections  of  the  axilla, 
945 
of  the  groin,  952 
of  the  popliteal  space,  956 
of  operations  for  new  growths  in  larynx, 
72 
Tables  of  skull,  gunshot-wounds  of,  464 
Tseniada  or  tape-worms,  809 
Taenia  echinococcus,  811 
Tagliacozzi's  operation,  618,  622 
Talipes  equinus,  equino-varus, valgus,  equino- 
valgus,  calcaneo-valgus,  and  caleaneo- 
varus,  346 
varus  congenita,  330 
Tannic  acid,  a  caustic,  662 
Tape-worms,  809 
Tarantula,  825 
Tarsus,  disease  of,  295 
Taste,  loss  of,  from  nerve-injury,  429 
T-bandage,  641 

Teale's  amputation,  drawbacks  of,  567 
Teeth,  syphilitic,  874 
Teevan,  on  fractures  of  skull,  464 
Telangiectases,  791 

Temperature,  effect  of  on  rapidity  of  death 
by  drowning,  98 
notation  of,  919 
Tendon-reflex,  437 
Tendons,  affections  of,  390 
division  of,  336 
inflammation  of,  391 
syphilitic  enlargements  of,  393 
tumors  of,  393 
"  Tenosynite  crepitante,"  391 
Tenotomy,  in  ankylosis,  280 

in  club-foot,  336 
Tent  hospitals,  advantages  of,  1012 
Terchloride  of  antimony,  663 
Testis,  gunshot-wounds  of,  502 
Tetanus,  from  gunshot-wounds,  519 
from  gunshot-wounds  of  penis,  502 
from  injury  or  disease  of  a  nerve,  425 
Thermal  hammer,  652 
Thermo-cautery,  666 
Thorax,  regional  surgery  of,  946 
Thread-worm,  821 
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Thumb,  amputation  of,  585 
Thyroid  arteries,  ligation  of,  for  bronchocele, 
81 

body,  suppurating  cysts  of,  86 
cancer  of,  87 
diseases  of,  78 
removal  of,  78 
Thyroiditis,  acute,  78,  86 
Tinea  circinata,  796 

favosa,  795 

imbricata,  797 

kerion,  800 

sycosis,  801 

tonsurans,'  799 

tricophytina,  796 

versicolor,  802 
"Tire-fond,"  459 

Tissues  around  the  joints,  diseases  of,  274 
Toes,  supernumerary,  856 
Tokelan  ringworm,  797 
Tongue,  drawing  forward  of,  530,  535,  546 
Tooth-rash,  723 
Tophi,  257 
Torticollis,  355 
Total  excision  of  scapula,  208 

necrosis,  147 
Tourniquet,   562 

Toxic  gases,  apnoea  from  inhalation  of,  98 
Tracheitis,  33 
Tracheotomy,  in  bronchocele,  79 

in  cases  of  laryngeal  new  growths,  71 

in  chronic  catarrhal  laryngitis,  52 

in  croup,  35 

in  diffuse  cellular  laryngitis,  64 

in  diphtheria,  33 

in  gunshot-wound  of  neck,  483 

in  laryngitis  from  typhoid  fever,  65 

in  phthisical  laryngitis,  57 

in  spasm  of  larynx,  77 

in  syphilitic  lai-yngitis,  61 
Training-schools  for  nurses,  1016 
Transfixion,  amputation  by,  564,  582 

of  laryngeal  growths,  74 
Transparency,    alterations   in,  as   diagnostic 

signs,  914 
Transplantation  of  skin,  635 
Traumatic  neuroma,  406 

Treatment  of  affections  caused  by  nerve-irri- 
tations, 434 

of  apnoea,  104 

of  blisters,  652 

of  cancer  of  bone,  178 

of  club-foot,  335 

of  diphtheria,  31 

of  laryngeal    diseases,  general    remarks 
on,  44 


Treatment — 

of  laryngeal  growths,  71 

of  necrosis,  150 

of  pulsatile  malignant   tumors  of  bone, 
182 
Trematoda,  814 
Trembling  palsy,  427 
Tremulous   movements,  from  nerve-injuries, 

427 
Trephining,  615 

in  gunshot  fractures  of  the  skull,  475 
Trichiasis,  771 
Trichina  spiralis,  388,  816 
Trichocephalus  dispar,  817 
Trichomonas,  808 
Trichophyton,  797 
Trichorexis  nodosa,  775 
Trophic  alterations  in  neuritis,  402 
Trophoneurose,  432 
.True  ankylosis,  278,  280 
Tsetse-fly,  825 
Tubercle  in  bone,  157 

in  nerves,  407 
Tubercles,  711 
Tubercular  leprosy,  786 
Tuberculated  syphilitic  ulcers  of  bone,  162 
Tuberculosis  of  the  skin,  785 
Tuberous  carcinoma  of  breast,  702,  704 
Tufnell's  artery-compressor,  613,  614 
Tumor,    diffused    bony    or    innocent    osteoid, 

191 
Tumors,  congenital  sacral,  835 

cystic,  of  larynx,  69 

in  axilla,  942 

in  childhood,  865 

in  various  parts,  866 

in  muscles,  388 

of  articular  ends  of  bones,  269 

of  dura  mater  and  diploe,  926 

of  face.  928 

of  liver,  949 

of  neck,  933 

removal  of,  937 

of  nerves,  404 

of  scalp,  920 

of  tendons,  393 

of  vagina,  in  children,  879 

projecting  through  the  cranium,  922 
Typhoid  fever,  laryngitis  from,  65 


TTLCERATION  of  bone,  134  J 
V     of  cartilage,  271 


syphilitic,  58 
tertiary,  59 
of  nerves,  404 
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Ulcerations  of    larynx,  diagnosis  of  various 

forms  of,  60 
Ulcers,  712,  792 

in  the  groin,  953 
Ulcus  grave,  S22 
Umbilical  fistulae,  853 
Umbilicus,  malformations  of  tlie,  853 
Unequal  length  of  lower  limbs,  377 
Unilateral  atrophy  of  the  face,  769 

idiopathic  cutaneous  atrophy,  772 
Unmarried    women,    not   specially   prone   to 

cancer  of  breast,  703 
Upper  extremity,  contractions  of,  from  spasm 
and  paralysis,  353 
lip,  restoration  of,  629 
Uridrosis,  714 

Urinary  affections,  in  locomotor  ataxy,  438 
bladder,  spinal  abscess  opening  into,  312 
fistulae,  from  gunshot  wounds,  501 
organs,  in  surgical  diagnosis,  911 
tract,    communication   of    rectum   with, 
848 
Urine,   peculiar  condition  of,  in  mollifies  os- 
sium,  168 
should   be   examined   before   giving    an 
anaesthetic,  545,  553 
Urolabes  palustris,  819 
Urticaria,  721 

pigmentosa,  722 


ATACCINATION,  661 
'       Vaccine  syphilis,  871,  872 
Vagina,  communccation  of  rectum  with,  846 

operations  for  cicatrices  in,  633 

tumors  of,  in  children,  879 
Valgus,  346 

spurious,  351 
Van  Buren  on  hospital  hygiene,  1011 
Varus,  330 
Vascular  growths  of  the  breast,  700 

naevus,  791 

tumors  of  muscles,  389 
Vegetable  parasitic  affections  of  the  skin,  795 
Velocity  of  balls,  449 
Venesection,  659 

in  apnoea,  112 

in  external  jugular  vein,  660 

in  gunshot  wounds   of  chest,  no  longer 
practised,  491 

in  saphena  vein,  660 

in  scrotal  veins,  660 
Venom  of  snakes,  nature  of,  828 
Venomous  insects  and  reptiles,  824 
Ventilation,  defects  of,  971 

forced,  of  hospital  wards,  1014 


Ventilation — 

light,  and  cubic  space  in  hospitals,  968 
of  water-closets,  1009 
Verduin's  method  of  amputation,  564 
Vermale's  method  of  amputation,  564 
Verruca,  765 

necrogenica,  759 
Vesicants,  651 
Vesicles,  711 

Vessels  of  skull,  injury  to,  by  gunshot,  4G8 
Vienna  paste,  654 

Vincennes,  convalescent  hospital  at,  1002 
Viperina,  characters  of,  826 
Viperine,  828 
Vitiligo,  771 

Vitreous  degeneration  of  muscle,  383 
Voice,  peculiarity  of,  in  secondary  syphilis, 

58 
Volume,   alterations  in,  as  diagnostic  signs, 

913 
Vomited  matters,  danger  from  in  anaesthesia, 

533,  543 
Von  Bibra,  on  caries  of  bones,  120 


WARD  carriages,  637 
Wards,  shape  of,  1013 
Waring,  requirements  in  sewers,  1010 
Warts,  765 

Warty  growths  in  larynx,  67 
Wasting  palsy,  382 

Water-carriage  for  removal  of  excreta,  1007 
Water-closets,  1008 
Watson,    P.    H.,    splint  for   excision  of  the 

knee,  225 
Watson's  artery-compressor,  612 
Waxy  degeneration  of  muscle,  383 
Webbed  fingers,  326,  857 
Weight  of  projectiles,  448 
Wheals,  711 
White  swelling,  265 
"Wind-contusions,"  453 
Wind  of  balls,  452 
Windows  in  hospital  wards,  1014 
Window-space  in  hospitals,  965,  980 
Winter  pruritus,  794 
Wire-snare,  for  removal  of  laryngeal  growths, 

72 
Wounds  inflicted  by  venomous  snakes,  826 

of  bone,  198 

of  joints,  282 

statistics  of,  285 

of  knee-joint,  suppuration  of  areolar  tis- 
sue after,  295 
Wrist,  amputation  at,  586 

diseases  of,  299 
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Wrist- 
excision  of,  214 

joint,  resections   of  for  gunshot  wounds, 
506 
Wry-neck,  355 

from  disease  of  cervical  vertebra?,  359 
treatment  of,  356 


VANTHOMA,  780 

■*■*■     Xeroderma  (of  Heltra),  772 


yAWS,  788 
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4  BDOMEN,  gunshot-wounds  of  the,  iii.  494 


A 


injuries  of,  i.  883 


regional  surgery  of,  iii.  947 
Abscess,  i.  64,  333 

abdominal,  ii.  594 

acute  articular,  iii.  242 
periosteal,  iii.  127 

in  inguinal  canal,  ii.  910 

in  orbit,  ii.  162 

lumbar  and  psoas,  iii.  309 

mammary,  i.  342 ;  iii.  687 

near  rectum,  ii.  644,  646 
,    of  prostate  gland,  ii.  772 

opening  of,  iii.  688,  689 

parotid,  iii.  931 

perityphlitic,  i.  341 

treated  by  operation,  ii.  598 

spinal,  iii.  306 

sub-mammary,  i.  342 

varieties  of,  i.  33.6 

with  cancer  of  bone,  iii.  177 
Abscesses,  drainage  in,  i.  346 

near  joints,  i.  339 

of  neck,  i.  338 

opening  of,  i.  337,  346 
Absence  of  bladder,  ii.  754 

of  rectum,  complete  or  partial,  iii.  845 

of  testicle,  ii.  893 

of  uterus,  ii.  986 
Absorbent   glands,   in    tertiary   syphilis,    i. 
225 

system,  injuries  and  diseases  of,  ii.  447 
Absorption,  lymphatic,  i.  176 

of  pus,  i.  334 
Acephalo-cysts,  iii.  811 
Achorion  Schonleinii,  iii.  795 
Achromatopsia,  ii.  107 

Acids,  concentrated,  injuries  to  larynx  from, 
i.  701 
injuries  to  pharynx  and  oesophagus 
from,  i.  736 
Acne,  iii.  744 

rosacea,  ii.  216 


Acritochromacy,  ii.  108 
Actual  cautery,  iii.  656,  665 
Acupressure,  i.  455  ;  ii.  358  ;  iii.  573 
Acupuncture,  iii.  654 

of  hydrocele,  ii.  904 
Adenoma  of  breast,  iii.  692 
Adenomata,  i.  268,  327 
Adhesions  of  cheek  and  gums.  i.  677 
Admissions  into  hospitals,  iii.  982 
Affections  of  the  muscular  system,  iii.  378 
Agalactia,  iii.  692 

Air  in  veins,  mode  of  death  from,  i.  477 
Albinism,  ii.  85 
Albugo,  ii.  76 
Alopecia,  iii.  772 
Alveolar  cancer,  ii.  1021 
Amaurosis,  ii.  100 

from  nerve-injury,  iii.  429 

from  wounds  of  brow,  i.  673 
Amazia,  iii.  673 
Amblyopia,  ii.  100,  105 

in  locomotor  ataxy,  iii.  436 
Ametropia,  ii.  27,  29 
Amputation,  iii.  559 

in  injuries  of  elbow,  seldom  required,  i. 
843 
Anaesthesia  as  an  aid  to  taxis,  ii.  694 

in  gunshot  wounds,  iii.  520 

in  retention  of  urine,  ii.  812,  813 
Anaesthetic  leprosy,  iii.  786 
Ansestbetics,  iii.  525 

in  cases  of  shock,  i.  157 

in  eye-surgery,  ii.  170 
Anatomical  tubercle,  i.  425 
Anatomy  of  breast,  iii.  673 
Aneurism,  ii.  313 

by  anastomosis,  i.  272  ;  ii.  391. 

cirsoid,  ii.  "391 

diagnosis    of,    from    pulsatile    tumor   of 
bone,  ii.  339  ;  iii.  181 

digital  compression  of,  ii.  366 

traumatic,  ii.  381 

after  ligature,  i.  465 

( 1045  ) 
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Aneurismal  varix,  ii.  386 

Angioma  cavernosum,  iii.  791 

Anguillula,  iii.  818 

Anidrosis,  iii.  713 

Animal  parasitic  affections  of  the  skin,  iii.  803 

poisons,  i.  425 
Ankle,  disease  of,  iii.  295 
Ankylophobia,  iii.  247 
Ankylosis,  iii.  278 

Annular  syphilitic  ulcers  of  bone,  iii.  161 
Anthrax,  iii.  758 
Antiseptic  dressings,  in  abscesses,  i.  345 

in  compound  fractures  of  leg,  i.  959 
in  wounds  of  abdomen,  i.  906 
of  head,  i.  669 

method,  iii.  574 
Anus,  artificial,  ii.  686 

radical  cure  of,  i.  919 

imperforate,  iii.  844,  845 
Apncea,  iii.  87 

Apoplexy,  from  nerve-injury,  iii.  431 
Arachnoid,  abscess  of,  i.  667 
Araneida,  iii.  825 
Arcus  senilis,  ii.  67 
Argyria,  iii.  764 
"  Armes  de  precision,"  iii.  445 
Arteries,  action  of  ligatures  on,  i.  463 

compression  of,  iii.  612 

diseases  of,  ii.  303 

instrumental  compression  of,  ii.  360 

large  wounds  of,  fatal,  i.  470 

ligation  of,  iii.  607 

rupture  of,  ii.  385 

wounds  of,  i.  460 
Arteriotomy,  iii.  660 
Arterio-venous  aneurism,  ii.  386 
Arteritis,  ii.  303 
Arthropoda,  iii.  808 
Articulations,  wounds  of,  iii.  282 
Artificial  acne,  iii.  745 
Artificial  anus,  ii.  686 

radical  cure  of,  i.  919 
Artificial  respiration,  iii.  104 

in  cases  of  danger  from  chloroform, 
iii.  547 
Artificial  teeth  in  oesophagus,  i.  730 
Aspermatism,  ii.  945 
Asphyxia,  iii.  87 
Aspiration,  iii.  650 

as  an  aid  to  taxis,  ii.  694 

in  intestinal  strangulation,  ii.  619 

in  perityphlitic  abscess,  ii.  598 

in  retention  of  urine,  ii.  812 
Astigmatism,  ii.  31,  34 
Atheroma,  ii.  304 
Auto-inoculable  sores,  i.  183 


Axilla,  regional  surgery  of  the,  iii.  942 
Axillary  glands,  infiltration  of,  in  scirrhus, 
i.  284 


BACK,  injuries  of,  i.  787 
Balanitis,  ii.  967 
Bandages,  iii.  637 
Barton's  bandage,  i.  682 
Bellocq's  sound,  ii.  233 
Biceps,  rupture  of  tendon  of,  i.  840 
Bilharzia  hsematobia,  iii.  815 
Bladder,  diseases  of,  ii.  756 

extroversion  of,  ii.  754 

gunshot  wounds  of,  iii.  497 

stone  in,  ii.  834 
Blebs,  iii.  711 
Bleeders,  i.  450 

Bleeding,  arrest  of,  in  wounds,  i.  393,  400 
(See  Hemorrhage) 

in  the  treatment  of  aneurism,  ii.  329 
Blennorrhagia,  ii.  959 
Blisters,  iii.  652 
Blood-cysts,  iii.  193,  951,  955 

in  injuries  of  head,  i.  614 
Bloodletting,  i.  112  ;  iii.  657 
Blood-poisoning,  after  lithotomy,  ii.  852 
Bones  and  joints,  excisions  of,  iii.  198 

diseases  of,  iii.  119 

effect  of  bullets  on,  iii.  449 

sarcomata  of,  iii.  170 
Bony  tumors  of  the  jaws,  ii.  530 
Bothriocephalus  latus,  iii.  809 
Brain,  concussion  of,  i.  638 

contusion  of,  i.  644 

foreign  bodies  in,  i.  650 

suppuration  in,  i.  660 

wounds  of,  i.  650 
Breast,  abscess  of,  iii.  687 

amputation  of,  iii.  683 
Bromide  of  ethyl,  iii.  557 
Bromidrosis,  iii.  713 
Bronchocele,  iii.  79 
Bronchotomy,  i.  714 
Bubo,  -gonorrhoeal,  ii.  968 
Buboes,  syphilitic,  i.  185 
"Bubon  d'emblee,"  ii.  961 
Bubonocele,  ii.  712,  722 
Burns,  i.  408 

operations  for  cicatrices  from,  iii.  633 


/"1ALCULI,  urinary,  ii.  818 

^     Calculus  in  the  female,  ii.  868 

Callositas,  iii.  764 

Cancer,  i.  280 
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Cancer — 

"en  cnirasse,"  iii.  705 

encephaloid,  i.  285 

epithelial,  i.  288 

of  eyelids,  ii.  161 

in  bone,  iii.  169 

in  nerves,  iii.  407 

in  the  neck,  iii.  936 

inheritance  of,  i.  304 

invading  muscle,  i.  322,  323 

medullary,  i.  285 

mode  of  death  in,  i.  301 

nature  of,  i.  303 

of  breast,  iii.  701 

of  larynx,  iii.  70 

of  lip,  ii.  519 

of  ovary,  ii.  1020 

of  pharynx,  ii.  543 

of  rectum,  ii.  659 

of  testicle,  ii.  932 

of  thyroid  gland,  iii.  87 

of  tongue,  ii.  273 

of  uterus,  ii.  999 

osteoid,  i.  290 

primary,  spreading,  i.  283 

scirrhous,  i.  280 

treatment  of,  general,  i.  309 
local,  i.  310 

varieties  of,  i.  280 
Cancer-cells,  i.  292 
Cancerous  tumors  of  the  jaws,  ii.  531 
Cancer-stroma,  i.  300,  323 
Canker,  iii.  739 
Carbuncle,  iii.  758 
Carcinoma,  i.  292 

of  eyelids,  ii.  161 
Caries  of  bone,  iii.  134,  264 

of  spine,  iii.  300 

of  skull,  i.  606 
Carotid  arteries,  wounds  of,  i.  691 

artery,  ligation  of,  for  hemorrhage  after 
gunshot-wounds  of  face,  iii.  482 
Cartilaginous  growths  in  nose,  ii.  259 

tumors,  i.  261 

of  the  jaws,  ii.  525 
Cataract,  ii.  Ill 

Catgut  ligatures,  i.  465  ;  iii.  577 
Caustics,  iii.  662 

Cauterization  "en  fleches,"  iii.  665 
Cautery,  actual,  iii.  656,  665 

use  of  in  hemorrhoids,  ii.  635 

in  prolapse  of  rectum,  ii.  643 

galvanic,  iii.  665 
Centipedes,  iii.  824 
Cephalhematoma,  iii.  922 
Cerebral  abscess,  i.  663 


Cervical  abscesses,  iii.  936 

glands,  enlargement  of,  iii.  935 
Cestoidea,  iii.  809 
Chalazion,  ii.  159 
Chalk-stones,  iii.  257 
Chancre,  i.  178 
"  Chancre  larve,"  ii.  960 

of  lip,  ii.  520 
Chancroid,  i.  180 

Chancrous  erosion  in  gonorrhoea,  ii.  968 
"Chaude-pisse,"  ii.  959 
Cheiloplastic  operations,  iii.  625 
Cheloid  in  scars,  i.  406 
Chemosis,  ii.  52,  54 
Chest,  injuries  of,  i.  746 
Chigoe,  iii.  822 

Childhood,  surgical  diseases  of,  iii.  830 
Chloasma,  iii.  764 
Chloroform,  danger  from,  iii.  547 
Choanoscopy,  ii.  228 
Choice  of  ansesthetics,  iii.  555 
Cholesteatoma,  i.  249 
Chordee,  ii.  966 
Chromidrosis,  iii.  713 
Chronic  rheumatic  arthritis,  i.  938 
Chylocele,  ii.  465 
Cicatrices,  iii.  712 
Cicatricial  keloid,  iii.  776 
Cirsoid  aneurism,  ii.  391 
Clap,  ii.  959 
Classification  of  aneurisms,  ii.  314 

of  diseases  of  the  skin,  iii.  712 

of  parasites,  iii.  808 
Clavus,  iii.  765 
Cleft-palate,  ii.  501 
Cloacae,  iii.  143 
Cobra  da  capella,  iii.  828 
Coccyodynia,  ii.  1035 
Collapse,  i.  143 
Colloid  cancer,  i.  291,  325,  326  ;  ii.  1021 

cysts,  i.  245 
Color-blindness,  ii.  107 
Colotomy,  iii.  616 

for  stricture  of  rectum,  ii.  659 

in   congenital  obstructions  of  the  lower 
bowel,  iii.  850 

mode  of  performing,  ii.  622 
Colubrina,  characters  of,  iii.  827 
Comedo,  iii.  717 
Comminuted  fractures  of  skull,  by  gunshot, 

iii.  471 
Compound  cysts;  i.  245 
Condylomata,  in  children,  iii.  879 

syphilitic,  i.  221 
Congenital  club-foot,  iii.  330 

dislocations,  iii.  860 
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Congenital — 

or  hereditary  syphilis,  iii.  869 

tumors,  iii.  865 
Conjunctivitis,  ii.  49 
Constitutional  affections  of  bone,  iii.  157 
Contusions,  i.  383 
"Convalescent  hospitals,  iii.  1001 
Corns,  iii.  765 
Counter-irritation,  iii.  651 
Counter-irritants  and  derivatives,  i.  110 
Crab-louse,  iii.  806,  821 
Cracks  of  nipple,  iii.  710 
Cranial  aneurism,  ii.  424 
Crepitus,  i.  486  ;  iii.  914 
Cretinism,  iii.  80 
Croup,  iii.  33 
Crural  hernia,  ii.  730 
Cupping,  iii.  658 
Cutaneous  cysts,  i.  247 

eruptions  from  nerve-injuries,  iii.  417     « 
Cyclitis,  ii.  82 
Cynanche  trachealis,  iii.  33 
Cystic  tumors,  i.  241 

of  jaws,  ii.  525 
of  labia,  ii.  1003 
Cysticercus  cellulosae,  iii.  194,  810 

in  eye,  ii.  64,  80,  109 
Cystitis,  ii.  757 
Cystocele,  ii.  671 
Cyst,  sebaceous,  iii.  718,  928 
Cysts  connected  with  the  testicle,  ii.  905 

in  bone,  iii.  193 

in  groin,  iii.  951 

in  muscles,  iii.  388 

in  popliteal  space,  classes  of,  iii.  954 

of  breast,  iii.  693,  709 

of  broad  ligament,  ii.  1020 

of  eyelids,  ii.  159 

of  fauces,  ii.  501 

of  floor  of  mouth,  various  origins  of,  ii.  270 

of  iris,  ii.  95 

of  lip,  ii.  521 

of  liver,  iii.  949 

of  ovary,  multilocular,  ii.  1028 
simple  or  compound,  ii.  1021 

of  tongue,  ii.  269 

sebaceous,  of  the  face,  iii.  928 

suppurating,  of  thyroid  body,  iii.  86 
Cyst-worms,  iii.  809 


nACRYOLITHES,  ii.  154 
*~^     Dacryops,  ii.  155 


Dactylitis  syphilitica,  i.  212,  224 
Daltonism,  ii,  108 
Dandruff,  iii.  714 


Deafness,  ii.  212 

reflex,  from  nerve-injury,  iii.  429 
Defects,  optical,  ii.  27 
Deformities,  congenital   and  non-congenital, 

iii.  619 
Deformity  from  faulty  union  of  fractures,  iii. 

377 
Delhi  boil,  iii.  815 
Delirium  tremens,  i.  578 

pathology,  i.  579 
treatment,  i.  583 
Demodex  folliculorum,  iii.  717 
Dentigerous  cysts,  i.  250 
Depressed  bone,  elevation  of,  in  fractures  of 

skull,  i.  622 
Dermatitis,  iii.  760 
Dermatolysis,  iii.  770 
Dermoid  cysts,  i.  247 

of  ovary,  ii.  1021 
Diaphragm,  gunshot-wounds  of  the,  iii.  498 

laceration  of,  i.  892 
Diathesis,  hemorrhagic,  i.  450 
Dichloride  of  ethidene,  iii.  557 
Diet  for  the  sick,  iii.  983 
Dietaries  for  hospitals,  iii.  986 
Diffuse  cellular  inflammation,  i.  531 
Digestive  tract,  diseases  of,  ii.  491 
Diphtheria,  iii.  27 
Diplostomum  volvens,  iii.  815 
Diseases  affecting  synovial  bursee,  iii.  277 

of  arteries,  ii.  303 

of  breast,  iii.  673 

of  circulatory  system,  ii.  283 

of  ear,  ii.  171 

of  eyg,  ii.  27 

of  genito-urinary  organs,  ii.  747 

of  intestines,  ii.  594 

of  iris,  ii.  83 

of  kidneys,  ii.  748 

of  larynx,  iii.  36 

of  lips,  ii.  516 

of  male  organs  of  generation,  ii.  892 

of  mouth,  ii.  491 

of  muscles,  iii.  378 

of  oesophagus,  ii.  544 

ol  pharynx,  ii.  539 

of  prostate  gland,  ii.  770 

of  rectum,  ii.  625 

of  skin,  iii.  711 

of  spine,  iii.  300 

of  thoracic  duct,  ii.  452 

of  tongue,  ii.  261 

of  undescended  testicle,  ii.  895 

of  urinary  organs,  ii.  747 

of  vitreous  body,  ii.  109 

produced  by  parasites,  iii.  807 
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Dislocations,  i.  512,  963 

congenital,  iii.  860 
Dissection-wounds,  i.  425,  532  ;  iii.  759 
Distoma  ophthalmobium,  iii.  815 
"  Douleurs  osteocopes,"  iii.  122,  160 
Dracunculus,  iii.  817 
Drainage,  after  amputation,  iii.  570,  578 

after  trephining,  iii.  477 

in  spinal  abscesses,  iii.  314 

of  hospitals,  iii.  1006 
Drainage-tubes,  i.  774 

of  decalcified  bone,  iii.  579 
Dressings,  antiseptic,  iii.  575 
Dropsy  of  joints,  iii.  247 

ovarian,  ii.  1021 
Drowning,  condition  of  lungs  in,  iii.  92 
Dry-cupping,  iii.  658 
"Dupuytren's  contraction,"  iii.  353 


ECCHONDROSES,  iii.  185 
Echidnine,  iii.  828 
Echinococci  in  bone,  iii.  194 
Echinococcus,  iii.  812 
Ecraseur,  iii.  669 
,         for  removal  of  hemorrhoids,  ii.  638 

of  tumors  of  the  tongue,  ii.  275 
of  uterine  polypi,  ii.  991 
Ecthyma,  iii.  652 

syphilitic,  i.  216 
Ectopia  vesicae,  ii.  754 
Ectopion,  ii.  157 
Eczema,  iii.  723 
Electro-puncture,  iii.  654 
Elephantiasis,  iii.  769 
Emmetropia,  ii.  27 
Emphysema,  i.  688,  763  ;  iii.  914 
Emprosthotonos,  i.  564 
Encephalocele,  iii.  922 
Encephaloid  cancer,  i.  286 
in  bone,  iii.  176 
of  the  testicle,  ii.  932 
Enchondroma  in  bone,  iii.  1S4 
of  the  breast,  iii.  700 
of  the  jaws,  ii.  525 
Enchondromata,  i.  261,  318 
Endermic  medication,  iii.  653 
Endoscope,  ii.  792 
Enlargement  of  axillary  glands,  iii.  943 

of  glands  of  groin,  iii.  951 
Enterocele,  ii.  671 
Entero-epiplocele,  ii.  671 
Enteroraphy   in    gunshot-wounds  of   bowel, 

iii.  500 
Entozoa  in  bone,  iii.  194 
Entropion,  ii.  155 

vol.  in.— 67 


Epicanthus,  ii.  155 
Epicystotomy,  ii.  860 
Epidermis,  transplantation  of,  iii.  636 
Epididymitis,  ii.  914 
Epiphora,  ii.  151 
Epiplocele,  ii.  671 
Episcleritis,  ii.  82 
Epispadias,  iii.  632 
Epistaxis,  ii.  231 
Epithelial  cancer,  i.  288 
in  bone,  iii.  177 
Epithelioma  of  auricle,  ii.  173 

of  bladder,  ii.  765 

of  labia,  ii.  1002 

operation  for,  ii.  1002 

of  larynx,  iii.  70 

of  lip,  ii.  519 

of  nose,  ii.  224 

of  skin,  iii.  788 

of  tongue,  ii.  273 
Epulis,  ii.  559 
Equinia,  i.  441 
Eruptions,  syphilitic,  i.  213 
Erysipelas,  i.  523 

after  plastic  operations,  iii.  621 
Erythema,  i.  525  ;  iii.  719 
Esmarch's  bandage,   treatment  of  aneurism 

by,  ii.  368 
Ether,  sulphuric,  iii.  525 
Excision  of  bones  and  joints,  iii.  198 
Excoriations,  iii.  712 
"Exercise-bones,"  iii.  387,  953 
Exophthalmic  goitre,  ii.  162  ;  iii.  83 
Exophthalmos,  ii.  162 
Exostoses  in  orbit,  ii.  162 

on  ossicles' of  ear,  ii.  208 

varieties  of,  i.  266 
Exostosis,  iii.  188 

on  tooth-fangs,  ii.  565 
Expectant  treatment  of  diseases  of  bones  and 

joints,  iii.  198 
Exstrophy  of  bladder,  ii.  754 


"TTACE,  gunshot-wounds  of,  iii.  481 

■*-      injuries  of,  i.  670 

regional  surgery  of,  iii.  928 

False  ankylosis,  iii.  278 

Farcy,  i.  441,  442 

Fasciola  hepatica,  iii.  814 

Fat-embolism,  i.  144 

Fatty  tumors,  i.  250 

in  the  mouth,  ii.  524 
of  conjunctiva,  ii.  64 
of  pharynx,  ii.  542 
of  spermatic  cord,  ii.  950 
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Fatty  tumors — 

of  tongue,  ii.  268 
Favus,  iii.  795 
Fecal  abscess,  ii.  595 

fistula,  from  gunshot  wound,  iii   496 
with  imperforate  anus,  iii.  848 
Fever-blister,  iii.  739 
Fever,  hectic,  i.  126 
Fibro-cellular  tumors,  i.  252 
Fibro-cystic  growths  in  larynx,  iii,  68 
tumor  of  testicle,  ii.  929 
tumors  of  bone,  iii.  193 
Fibroma  molluscum,  i.  254 
Fibromata,  modern  views  of,  i.  252 

of  nerves,  iii.  406 
Fibro-muscular  tumors,  i.  319,  320 
Fibro-plastic  growths  in  the  breast,  iii.  700 
Fibrous  growths  in  larynx,  iii.  68 
in  urinary  bladder,  ii.  763 
polypi  of  nose,  ii.  252 
of  uterus,  ii.  990 
tumors,  i.  258 

of  bone,  iii.  193 
of  jaws,  ii.  527 
of  testicle,  ii.  932 
of  uterus,  ii.  993 
Fissure  of  the  anus,  ii.  652 
Fissured  fractures  of  long  bones,  by  gunshot, 

iii.  504 
Fissures  of  bone,  i.  483 

of  lips,  syphilitic,  ii.  516 
of  skull,  i.  621 
Fistula,  i.  347 

congenital,  of  neck,  iii.  937 
in  ano,  ii.  643 
of  larynx,  i.  694 
tracheal,  L  694 
Fistulee,  umbilical,  iii.  853 
Flame,  inhalation  of,  i.  698 
Floating  tumors,  i.  279 
Fluctuation,  iii.  914 

Forceps,  for   removal  of  laryngeal  growths, 
iii.  72 
laryngeal,  i.  712,  713 
Foreign  bodies  in  abdominal  walls,  i.  901 
in  air-passages,  i.  702 
in  brain,  i.  650 
in  chest,  i.  770 
in  ear,  ii.  180 
in  ear  or  nose,  i.  675 
in  gunshot-wounds,  iii.  457,  458 
in  intestines,  i.  925 
in  larynx,  i.  707 
in  nerves,  iii.  413 
in  pharynx,  i.  723 
in  rectum  and  anus.  i.  839 


Foreign  bodies — 

in  stomach,  i.  922 
in  urinary  bladder,  i.  824 
in  vagina,  i.  837 
in  wounds,  i.  402 
Fractures,  i.  479 

compound,  i.  481,  492,  958 
necrosis  after,  iii.  150 
incomplete,  i.  483,  846 
intra-uterine,  i.  481 ;  iii.  864 
of  necrosed  bone,  iii.  145 
spontaneous,  iii.  197 
ununited,  i.  503 
Fragilitas  crinium,  iii.  775 

ossium,  i.  480 
Framboesia,  iii.  788 
Freckles,  iii..  764 
Frost-bite,  iii.  761 
Fungus  hsematodes,  i.  287 
Furunculus,  iii.  757 


GALACTOCELE,  ii.  465  ;  iii.  698 
Galactorrhoea,  iii.  692 
Galvanic  cautery,  iii.  665 
Ganglion,  iii.  396 
Gangrene,  i.  351 

after  ligation  of  arteries,  treatment  of,  ii. 
354 

after  plastic  operations,  iii.  621 

from  aneurism,  ii.  324 

from  injury  of  vein,  ii.  355  (note) 

hospital,  from  gunshot  wounds,  iii.  520 

in  children,  iii.  877 

of  penis,  ii.  956 
Gastrocele,  ii.  671    ■ 
Gastrotomy,  i.  739,  925 
Gelatinous  degeneration  of  joints,  iii.  249 
Genito-urinary  organs,    gunshot-wounds    of, 

iii.  501 
Giant-celled  sarcomata,  iii.  170 
Gibbosity,  iii.  891 
Girdle-pains,  iii.  436 
Glanders,  i.  441  ;  iii.  760 
Glands,  lymphatic,  syphilitic  involvement  of, 
i.  185 
tuberculosis  of,  i.  170 
Glandular  tumors,  i.  268,  320 
Glaucoma,  ii.  144 
Gleet,  ii.  966 
Glioma,  i.  258,  321 
Glossina  morsitans,  iii.  825 
Glossitis,  ii.  264 
Goitre,  iii.  79 
Gonorrhoea,  ii.  959 

in  the  female,  ji.  980 
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Gonorrhoea — 

in  the  male,  ii.  965 

relation  to  syphilis,  etc.,  ii.  960 
Gonorrhoea  sicca,  ii.  967 
Gonorrhceal  bubo,  ii.  968 

ophthalmia,  ii.  55 

rheumatism,  iii.  260 
Gorget,  ii.  842 
Gouty  affections  of  bones,  iii.  165 

deposits  in  cartilage,  iii.  271 

laryngitis,  iii.  66 

synovitis,  iii.  257 
Green-stick  fractures,  in  rickets,  iii.  880 
Groin,  regional  surgery  of,  iii.  951 
Guinea-worm,  iii.  817 
Gum-boil,  ii.  549 
Gummata,  i.  222,  226,  227 

in  syphilitic  iritis,  ii.  89 

of  tongue,  ii.  272 

syphilitic,  of  .nerves,  iii.  406 
Gummy  tumors  of  pharynx,  ii.  540 
Gunshot-wounds,  iii.  443 

of  base  of  skull,  i.  625 

of  the  head,  iii.  462 
Gutta  rosacea  vel  rosea,  ii.  216 
'Gynecomazia,  iii.  675 


HEMATURIA,  i.  791 
Haemophilia,  i.  450 

Hemothorax,  i.  769 

Hare-lip,  ii.  503 ;  iii.  625 

Head,  gunshot-wounds  of,  iii.  462 
injuries  of,  i.  601 
regional  surgery  of,  iii.  920 

Heart,  wounds  of,  i.  774 

Hectic  fever,  i.  126 

Hematidrosis,  iii.  763 

Hematocele,  ii.  910 

Hematuria,  ii.  751 

Hemeralopia,  ii.  108 

Hemiopia,  ii.  107 

Hemoptysis,  in  gunshot  wounds  of  the  chest, 
iii.  488 

Hemorrhage,  acupressure  in,  i.  455 
after  amputations,  iii.  560 
after  any  operation  on   the   rectum,   ii. 

642 
after  circumcision  for  phimosis,  ii.  971 
after  external  urethrotomy,  ii.  805 
after  extraction  of  teeth,  ii.  583 
after  ligation  of  femoral,  ii.  437 
after  operations  for  piles,  ii.  632,  633 
control  of,  by  intra-rectal  pressure,  iii. 

606 
diffused,  in  contusion  of  brain,  i.  645 


Hemorrhage — 

from  gunshot-wounds,  iii.  454,  484,  487, 

499,  518 
from  kidney,  ii.  751 
hot  water  in,  i.  454 
in  cancer,  i.  311 
in  compound  fractures,  i.  493 
in  deep  laceration  of  liver,  i.  896 
in  diseases  of  the  ear,  ii.  211 
in  incised  wounds,  i.  388,  393 
in  lithotomy,  ii.  848,  849 
in  malignant  disease  of  the  prostate,  ii. 

782 
in  operations  for  cleft  palate,  ii.  514 
in  ruptures  of  peritoneum,  i.  891 
in  scalp-wounds,  i.  603 
in  stricture  of  oesophagus,  ii.  545 
in  wounds  of  abdominal  wall,  i.  902 
of  face,  i.  674 
of  hand,  i.  842 
of  heart,  i.  779 
of  intestine,  i.  911 
of  liver,  spleen,  and  kidney,  i.  912 
of  neck,  i.  687 
of  thoracic  parietes,  i.  763 

vessels,  i.  783 
of  vagina,  i.  836 
internal,  symptoms  of,  i.  448 
into  cysts,  i.  245 
into  fibrous  tumors,  i.  260 
into  pleura,  i.  769 
into  tissues,  in  contusion  of  abdomen,  i. 

889 
into  vitreous  chamber   in   extraction  of 

cataract,  ii.  130 
neuropathic,  i.  448 
obstinate,  i.  449 
periodical,  i.  450 
secondary,  i.  401 

after  acupressure,  iii.  573 
after  ligation  of  arteries,  ii.  355 
spontaneous  cessation  of,  i.  468 
treatment  of,  i.  453,  467 
urethral,  in  gonorrhoea,  ii.  968 
Hemorrhages  in  the  skin,  iii.  762 
Hemorrhagic  diathesis,  i.  450 
Hemorrhoids,  ii.  626 
urethral,  ii.  984 
Hereditary  syphilis,  iii.  869 

transmission  of  disease,  i.  207,  211 
Hermaphrodism,  iii.  854 
Hernia,  ii.  666 

complications  of,  ii.  690 
diaphragmatic,  from  gunshot,  iii.  498 
of  lung,  i.  765 
Hernia  cerebri,  i.  652  ;  iii.  923 
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Hernia  cornese,  ii.  75 

Hernia  humoralis,  ii.  914 

Hernia  testis,  ii.  921 

Hernial  aneurism,  ii.  317 

"  Hernies  graisseuses,"  iii.  947 

Herniotomy,  ii.  (599 

Herpes,  iii.  738 

Herpes  prseputialis,  ii.  973 

Hirsuties,  iii.  770 

History  of  hospitals,  iii.  959 

Holotricha,  iii.  808 

Hordeolum,  ii.  158 

Horns  of  the  scalp  and  face,  i.  249 

of  the  skin,  iii.  766 
Hospital  construction,  principles  of,  iii.  963, 
981 

gangrene,  i.  358 
Hospitals,  iii.  958 

Hot  water,  as  a  hemostatic,  iii.  204,  584 
Humpback,  iii.  306 
Hunterian  chancre,  i.  182 
Hydatid  cysts,  iii.  813,  949 
in  bone,  iii.  194 
of  breast,  iii.  703 

testis,  ii.  928 
Hydatids,  in  orbit,  ii.  162 
Hydrocele,  ii.  898 

of  the  neck,  iii.  933 
Hydrocephalus,  iii.  927 
Hydrophobia,  i.  432 

from  nerve-injury,  iii.  427 
Hyperidrosis,  iii.  712 
Hyperkeratosis,  ii.  66 
Hypermetropia,  ii.  29 
Hypopyon,  ii.  73,  92 
Hypospadias,  iii.  632 
Hysteria,  i.  587' 

affecting  joints,  iii.  2S2 

from  injury   or   disease   of  a  nerve,  iii. 
426 
Hysterical  aphonia,  iii.  75 

contractures,  iii.  376 

neuralgia,  iii.  303 


ICHTHYOSIS,  iii.  767 

■^     Imperforate  anus,  iii.  844 

hymen,  ii.  986 

rectum,  iii.  848 
Imperforation  of  small  intestine,  iii.  852 
Impetigo,  iii.  751 

syphilitic,  i.  216 
Impotence,  ii.  943 
Incised  wounds,  i.  393 

of  nerves,  iii.  411 
Incontinence  of  Urine,  ii.  768 


Indurated  chancre,  i.  182 
Infantile  hernia,  ii.  721 

hydrocele,  ii.  905 

syphilis,  iii.  869,  871 
Infiltrating  cancer  of  breast,  iii.  701,  704 

epithelioma,  iii.  789 
Inflammation,  i.  35 
Infusoria,  parasitic,  iii.  808 
Inheritance  of  cancer,  i.  304 

of  syphilis,  i.  207,  211 
Injuries  in  childhood,  iii.  865 
Injuries  of  chest,  i.  746 

of  conjunctiva,  ii.  62 

of  the  head,  i.  601 

pyaemia  in,  i.  609 

of  the  pelvis,  i.  816 
In-knee,  iii.  361 
Innocency    and   malignancy   in    tumors,    i. 

234 
Inoculation,  syphilitic,  i.  176 
Insects,  parasitic,  iii.  821 

stings  of,  i.  427 
Insolation,  i.  410 

Instrumental  compression  of  arteries,  ii.  360 
Intestinal  obstructions,  ii.  599 
Iriddesis,  ii.  99 
Iridectomy,  ii.  97 

for  glaucoma,  ii.  147 
Irideremia,  ii.  83 
Iridodesis,  ii.  99  (note) 
Iridotomy,  ii.  97 
Iris,  diseases  of,  ii.  83 
Iritis,  ii.  85 

Irritable  bladder,  ii.  768 
Irritable  or  neuralgic  tumors,  i.  278 
Issues,  iii.  654 


JACOB'S  ulcer,  i.  284 
Joints,  abscesses  near,  i.  339 


KELOID,  iii.  776 
Kelotomy,  ii.  699 
Keratitis,  ii.  67 
Keratoconus,  ii.  66 
Keratonyxis,  ii.  124  fnote) 
Keratosis  obturans,  ii.  178 

pilaris,  iii.  768 
Kidney,  gunshot  wounds  of,  iii.  497 

rupture  of,  i.  898 
Knee,  ankylosis  of,  iii.  367 

disease  of,  iii.  294 

excision  of,  iii.  222 

gunshot  injuries  of,  iii.  515 
Knock-knee,  iii.  361 
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LACERATIONS  of  scalp  by  gunshot,  iii.  467 
Lagophthalnms,  ii.  163 
Laryngeal  cartilages,  fracture  of,  i.  696 
Laryngotomy,  i.  715 

for  removal  of  growths,  iii.  7 

infra-hyoid,  iii.  75 
Laryngo-tracheotomy,  i.  716 
Larynx,  injuries  of,  i.  701 
Lateral  curvature  of  the  spine,  iii.  882 
Leeching,  iii.  657 
Lentigo,  iii.  764 
Lepra,  iii.  785 

syphilitic,  i.  214 
Leucocytes,  i.  42,  48 
Leucoma,  ii.  76 
Leucorrhcea,  infantile,  iii.  878 
Lichen  ruber,  iii.  743 
Lichen,  syphilitic,  i.  213 
Ligation  of  arteries,  i.  455 

to  check  inflammation,  i.  112 
Ligature,  removal  of  cancerous  growths  by,  i. 

317 
Ligatures,  animal,  i.  464 
Lightning,  accidents  from,  i.  422 
Limbs,  regional  surgery  of,  iii.  957 
Lingua  vituli,  ii.  262 
Lipoma  of  the  breast,  iii.  699 
Lipomata,  i.  250 
Lippitudo,  ii.  159 
Lithoclasts,  ii.  843 
Litholapaxy,  ii.  885 
Lithotomy,  ii.  818,  840 

for  missiles  lodged  in  the  bladder,  iii.  497 
Lithotrity,  ii.  872 
Liver,  gunshot-wounds  of,  iii.  496 

rupture  of,  i.  895 

tumors  of,  iii.  949 
Local  treatment  of  cancer,  i.  310 
Locomotor  ataxy,  iii.  435 
Lordosis,  iii.  369 
Lumbar  abscess,  iii.  310 
Lung,  wounds  of,  i.  766 
Lupus,  ii.  218 

Lupus  erythematosus,  iii.  780 
Luxations  (see  Dislocations) 
Lymphangiectasis,  ii.  473 
Lymphangioma,  ii.  482 
Lymphangitis,  ii.  487 
Lymphatic  oedema,  ii.  486 
Lymphomata,  i.  270,  320,  327 
Lymph-scrotum,  ii.  469 


MACROGLOSSIA,  ii.  262,  484 
^ *•     Macrostoma,  ii.  517  ;  iii.  631 


Maculae,  iii.  711 


Macula  lutea,  ii.  48 

Madura-foot,  iii.  822 

"Main  en  griffe,"  iii.  383 

Malacosteon,  iii.  166 

Male  breast,  diseases  of,  iii.  710 

Malformations,  classifications  of,  iii.  833 

of  auricle,  ii.  171 

of  kidneys,  ii.  748 

of  prostate  gland,  ii.  770 

of  ureters,  ii.  753 

of  urethra,  ii.  783 

of  urinary  bladder,  ii.  753 

of  vagina,  ii.  985 
Malignant  disease  in  childhood,  iii.  865 
Manipulation  in  dislocations  of  hip,  i.  967 

of  shoulder,  i.  876 
Mediastinum,  wounds  of,  i.  774 
Mediate  contagion,  ii.  963 
Medullary  cancer,  i.  285 
Melanosis,  i.  288,  323 

in  bone,  iii.  177 
Meningitis,  traumatic,  i.  659 
Meningocele,  iii.  922 
Mercurial  fumigation,  i.  228 
Mercury,    administration   of,    in   syphilis,  L 

122,  214,  227 
Metallic  sutures,  in  plastic  surgery,  iii.  621 
Microsporon  furfur,  iii.  802 
Microstoma  congenitum,  iii.  839 
Miliaria,  iii.  741 
Milium,  iii.  717 
Milk-crust,  iii.  723 
"Milk-knots,"  iii.  682 
"Miner's  elbow,"  iii.  298 
Minor  surgery,  iii.  637 
Mixed  anaesthesia,  iii.  554 

tumors  containing  cartilage,  i.  263 
Moist  tetter,  iii.  723 
Mollifies  ossium,  iii.  166 
Molluscum  fibrosum,  iii.  777 

sebaceum,  iii.  718 
Monadina,  iii.  808 
Morbus  coxae  senilis,  iii.  291  j 

coxarius,  iii.  286 
Morphoea,  iii.  768 
Mortification,  i.  192,  351 

venereal,  i.  192 
Morve,  i.  441 
Moxa,  iii.  655 
Mucous  cysts,  i.  244 

patches,  in  larynx,  iii.  58 
Multilocular  cysts  of  ovary,  ii.  1028 
Mumps,  iii.  931 
Muscle,  inflammation  of,  i.  60 
Muscular  system,  affections  of  the,  iii.  378 
Mutila  coccinea,  iii.  826 
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Mydriasis,  ii.  42,  164 

Myeloid  tumors,  i.  264,  277,  318 
in  bone,  iii.  194 
of  the  jaws,  ii.  529 

Myomata,  i.  259 

Myopia,  ii.  30,  32 

Myosis,  ii.  165 

Myxoma,  i.  255,  256 
of  the  jaws,  ii.  531 

Myxomata,  of  nerves,  iii.  406 

Myxomycetes,  i.  43 


NiEVI  of  eyelids,  ii.  159,  161 
of  lips,  ii.  517 

of  tongue,  ii.  268,  269 
Nsevus  pigmentosus,  iii.  764 
Nebula,  ii.  76 
Neck,  abscesses  of,  i.  338 

cancer  of  deep  parts  of,  iii.  936 

congenital  fistula  of,  iii.  937 

gunshot-wounds  of,  iii.  483 

injuries  of,  i.  684 

injury  of  nerves  in,  iii.  484 

regional  surgery  of,  iii.  932 

removal  of  tumors  of,  iii.  937 
Necrosis,  after  compound  fracture,  iii.  150 

of  cranial  bones,  i.  604 
Needles,  for  ligation  of  naevi,  iii.  668 

for  metallic  sutures,  iii.  648 
Nephritis,  ii.  748 
Nephrotomy,  ii.  751 
Nerves,  diseases  and  injuries  of,  iii.  401 

foreign  bodies  in,  iii.  413 

gunshot-wounds  of,  iii.  518 

ligation  of,  iii.  409 

local,  altered  states  of,  causing  inflam- 
mation, i.  88 

stimulation  of,  in  inflammation,  i.  39 

tubercle  in,  iii.  407 
Nettle  rash,  iii.  721 
Neuralgia,  iii.  415 
Neuralgic  tumors,  i.  278 
Neuritis,  iii.  401 
Neuromata,  iii.  404 

of  the  breast,  iii.  700 
Neuroses  of  the  skin,  iii.  792 
Nitrous  oxide,  as  an  anaesthetic,  iii.  556 
Nodes,  syphilitic,  iii.  159 
Noma,  i.  356  ;  iii.  877 
Non-union  in  fractures,  i.  503 
Nurses,    infection    of,   by   syphilitic   infants, 

iii.  873 
Nyctalopia,  ii.  109 
Nystagmus,  ii.  116 

in  locomotor  ataxy,  iii.  436 


OBSTRUCTION  of  arteries,  effects  of,  i.  466 
Odontomes,  ii.  564 
(Esophagotomy,  i.  729  ;  ii.  546 
(Esophagus,  foreign  bodies  in,  i.  725 

wounds  of,  i.  693,  694 
Oily  cysts,  i.  245 
Omentum,  tumors  of,  iii.  950 
Onychia,  syphilitic,  i.  223 
Operation-wounds,  dressing  of,  i.  140 
Operations,  management  of  patients  after,  i. 

139 
Ophidia,  iii.  826 
Ophthalmia,  ii.  49 

Ophthalmoscope,  in  surgical  diagnosis,  iii.  913 
Opisthotonos,  i.  564 
Orbit,  congenital  tumor  of,  iii.  866 
Orchitis,  ii.  914 

syphilitic,  i.  225 
Orthopaedic  surgery,  iii.  326 
Oscheocele,  ii.  712 
Osseous  tumors,  i.  265 
Osteitis,  iii.  119,  122 
Osteo-aneurism,  iii.  180 
Osteoid  cancer,  i.  290,  325,  326 

chondroma,  i.  264 

growths  of  the  breast,  iii.  700 

sarcomata,  iii.  174 
Osteomata,  i.  266 
Osteo-myelitis,  iii.  128 
Osteotomy,  for  club-foot,  iii.  344 

in  knock-knee,  iii.  362 

subcutaneous,  iii.  204 
Othsematoina,  ii.  173 
Otoscope,  ii.  194 
Ovariotomy,  ii.  1024 
Oxyuris  vermicularis,  iii.  821 
Ozama,  ii.  236,  240,  241 


PACHYDERMIA  lymphangiectatica,  ii.  469 


r 


Painful  subcutaneous  tubercle,  iii.  404 


Papillary  epithelioma,  iii.  789 

Papillitis,  ii.  106 

Papilloma,  i.  242,  330 

Papillomata  of  pharynx,  ii.  542 

Papillomatous  growths  in  larynx,  iii.  67 

Papules,  iii.  711 

Paracentesis  abdominis,  ii.  624 

thoracis,  i.  772 
Paralysis,  infantile,  iii.  329,  875 
Paramecium,  iii.  808 
Paraphimosis,  ii.  971 
Parasites,  iii.  807 
Paronychia  tendinosa,  iii.  391 
Parotid  gland,  abscess  of,  Hi.  931 
hypertrophy  of,  iii.  929 
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Partial  fracture  by  gunshot,  iii.  503 

Parturition,  injuries  connected  with,  i.  836 

Pasteboard  splints,  iii.  645 

Pediculosis,  iii.  805 

Pelvis,  danger  of  gunshot  wmunds  of,  iii.  500 

deformity  of,  by  rickets,  iii.  881 

injuries  of,  i.  816 
Pemphigus,  iii.  742 
Penetrating  wounds  of  chest,  i.  770 
Penis,  injuries  of,  i.  830 
Perforation  of  bone,  i.  484 
Pericardium,  wounds  of,  i.  774 
Perineal  abscess,  i.  342 
Perineum,  gunshot-wounds  of,  iii.  501 

injuries  of,  i.  838 

rupture  of,  ii.  1007 
Periodontitis,  ii.  548 
Peripheral  sarcomata,  iii    173 
Peritoneum,  gunshot-wounds  of,  iii.  495 
Perityphlitis,  ii.  597 
Petrous  bone,  necrosis  of,  iii,  150 
Phagedena,  i.  3,64 
Phantom  tumors,  i.  279 
Pharyngitis,  ii.  539 
Pharyngoscope,  iii.  37 

Pharynx  and  oesophagus,  injuries  of,  i.  694 
Phimosis,  ii.  969 
Phlebectasis,  ii.  295 
Phlebitis  of  prostatic  veins,  ii.  852 

suppurative,  ii.  292 
Phlebolithes,  ii.  294 
Phosphorus-disease,  ii.  576 
Phtheiriasis  of  eyebrow,  ii.  159 
Pian,  iii.  788 
Piedra,  iii.  776 

Pigeon-breast  deformity,  iii.  900 
Piles,  ii.  626 
Pinguecula,  ii.  63 
Plaster-of-Paris  bandage,  iii.  642 

jacket,  iii.  318,  643 
Plastic  surgery,  iii.  618 
Pleiomastia,  iii.  709 
Pleiomazia,  iii.  673 
Pleurothotonos,  i.  565 
Plica  polonica,  iii.  771 
Pneumocele,  i.  765 
Pneumothorax,  i.  769 
Poisoned  wounds,  iii.  759 
Polydactylism,  iii.  856 

Popliteal  space,  regional  surgery  of,  iii.  953 
Port-wine  stain,  iii.  856 
Posterior  synechia,  ii.  90,  94 
Presbyopia,  ii.  30,  31 

Pressure  in  the  treatment  of  cancer,  i.  317 
Priapism,  ii.  956 
Prickly  heat,  iii.  741 


Primary  syphilis,  local  treatment  of,  i.  196 
Process  of  union  in  fractures,  i.  496 
Proliferous  cysts,  i.  245 
Propagation    of   syphilis    by   inoculation   of 

blood,  iii.  872 
Prostate  gland,  gunshot-wounds  of,  iii.  502 

injuries  of,  i.  830 
Prostatic  abscess,  ii.  772 
Pruritus,  iii.  792 
Psammoma,  i.  258 
Psoas  abscess,  iii.  309 
Psoriasis,  iii.  753 

syphilitic,  i.  214 
Psorophthalmia,  ii.  158 
Pterygium,  ii.  64 
Ptosis,  ii.  155,  163 
Pulex  penetrans,  iii.  822 
Pulpitis,  ii.  548 

Pulsatile  malignant  tumors  of  bone,  iii.  180 
Pulsating  tumors,  i.  279 
Purpura,  iii.  762 
Purulent  diathesis,  i.  335,  556 
Pus,  i.  333 

in  the  blood  in  pyaemia,  i.  553 
Pustular  syphilitic  eruptions,  i.  216 
Pustule,  malignant,  iii.  759 
Putrid  sorethroat,  ii.  494 
Pyaemia,  i.  94,  546 

in  gunshot  fractures  of  the  extremities, 
iii.  504 

in  scalp-wounds  and  contusions  of  skull, 
i.  609 
Pyaemic  synovitis,  iii.  259 
Pyelitis,  ii.  748 
Pyorrhoea  alveolaris,  ii.  555 


Q 


TJINSY,  ii.  491 


RABIES,  i.  432 
Ranula,  ii.  269,  522 
Rattlesnake-poison,   effects  of   on  the  blood, 

i.  430 
Reactions  of  degeneration,  iii.  402,  418 
Recording  of  cases,  iii.  916 
Rectum,  absence  of,  iii.  815 

diseases  of,  ii.  625 

excision  of,  iii.  617 

gunshot-wounds  of,  iii.  502 

imperforate,  iii.  844,  848 
Rectum  and  anus,  injuries  of,  i.  S39 
Recurrent  tumors,  i.  274,  275 
Redia,  iii.  814 
Reef-knot,  iii.  583 
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Refracture,  i.  511 

for  deformity  from  faulty  union,  iii.  377 
Regional  surgery,  iii.  920 
Reptiles,  venomous,  iii.  824 
Resection  for  gunshot-wounds,  iii.  516 
Retention-cysts,  i.  242 

in  the  breast,  iii.  697 
Retinitis,  ii.  100 
Rheumatic  iritis,  ii.  87 
Rhinoliths,  ii.  230 
Rickets,  iii.  879 
"Rider's  bone,"  iii.  951 
Ringworm,  iii.  797 
Rodent  cancer,  ii.  223 

ulcer,  i.  2S9,  375  ;  iii.  789 
Roseola,  syphilitic,  i.  213 
Rotz,  i.  441 

Round-celled  sarcomata  of  bone,  iii.  173 
Rubefacients,  iii.  651 
Rupture  of  abdominal  muscles,  i.  888  < 

of  heart,  i.  787 

of  urinary  bladder,  i.  821 

of  uterus,  in  parturition,  i.  835 

of  viscera,  i.  893 
Ruptures  of  abdominal  viscera  by  gunshot, 
iii.  452,  494 


SALIVARY  calculus,  ii.  524 
Sand-flea,  iii.  822 
Sanguineous  cysts,  i.  244 
Sarcoma,  alveolar,  i.  327 

giant-celled,  i.  277,  318 

myeloid,  i.  277 

of  uterus,  ii.  990 

round-celled,  i.  275,  318,  326 

spindle-celled,  i.  276,  318,  326 
Sarcoma  carcinomatodes,  i.  276,  327 
Sarcomata,  i.  275 

of  bone,  iii.  170 

of  periosteal  origin,  iii.  173 

of  nerves,  iii.  406 
Sarcomatous  carcinomata,  i.  300 
Sarcophytes,  i.  43 
Sarcoptes  scabiei,  iii.  803 
Scabies,  iii.  803 
Scalds,  i.  408 
Scalp,  injuries  of,  i.  601 
Scapula,  fracture  of,  i.  849 
Scarification,  iii.  658 
Scars,  cancer  in,  i.  407 

defects  of,  i.  404 
Scirrhus,  i.  280 

of  muscles,  iii.  390 
Scleritis,  ii.  81 
Scleroderma,  iii.  768 


Scleroma  neonatorum,  iii.  769 
Sclerotitis,  ii.  81 
Scolopendridse,  iii.  824 
Scorpion,  i.  428  ;  iii.  824 
Scotoma,  ii.  43,  105 
Scrofula,  i.  158 

in  bone,  iii.  157 
Scrofuloderma,  iii.  785 
Scrofulous  synovitis,  iii.  249 
Scrotum,  affections  of,  ii.  952 

injuries  of,  i.  831 
Sebaceous  cysts  of  the  mouth,  ii.  523 
Seborrhcea,  iii.  714 

Secondary  hemorrhage  after  ligation  of  arte- 
ries, ii.  355 
in  gunshot-wounds,  iii.  518 
Secondary  syphilis,  inoculable,  iii.  872 
Seminal  vesicles,  affections  of,  ii.  951 
Septic  lymphangitis,  ii.  488 
Septum  of  nose,  affections  of,  ii.  244 
Sequestra,  absorption  of,  iii.  153  • 

Sero-cysts  of  the  breast,  iii.  699 
Serous  cysts,  i.  243 
Serpent  bites,  i.  428 
Serre-fines,  iii.  650 
Setons,  iii.  655 
Shingles,  iii.  738 
Shock,  i.  143 

a  cause  of  death  after  lithotomy,  ii.  851 

effects  of  chloroform  in,  iii.  526,  545 

in  children,  iii.  830 

in  gunshot-wounds,  iii.  450,  453,  456 

in  penetrating  gunshot-wounds  of  abdo- 
men, iii.  495 
of  chest,  iii.  487 
Shotted  sutures,  iii.  622 
Signoroni's  tourniquet,  iii.  612 
Signs  of  fracture,  i.  484 
Silver  sutures,  iii.  647 
Sinapisms,  iii.  651 
Sinus,  i.  347 

Skin-grafting,  i.  421  ;  iii.  635 
Skull,  fractures  of,  i.  618 
Skunk-bite,  i.  434 
Softening  cysts,  i.  242 
Sores,  serpiginous,  i.  192 
Sphygmograph ,  iii.  910 
Spina  bifida,  iii.  839 

ventosa,  iii.  176 
Spinal  abscess,  iii.  306 

cord,  concussion  of,  i.  794 
Spindle-celled  sarcomata  of  bone,  iii.  173 
Spine,  dislocations  of,  i.  S00,  802 

fractures  of,  i.  813 

gunshot-wounds  of,  iii.  479 
Splints,  i.  490 
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Spontaneous  combustion,  i.  410 
Staphyloma,  ii.  54,  61,  66 
Stinging  insects,  iii.  826 
Stomach,  gunshot-wounds  of,  iii.  496 
Strabismus,  ii.  165 

in  locomotor  ataxy,  iii.  436 
Stricture  of  urethra,  ii.  784 
Strobila,  iii.  809 
Strongylus  gigas,  iii.  821 
Strumous  nodes,  iii.  158 
Stye,  ii.  158 

Subcutaneous  osteotomy,  i.  512,  877  ;  iii.  204 
Subglossitis,  ii.  522 
Sudainina,  iii.  714 
Suppression  of  urine,  ii.  753 
Suppuration,  i.  64 
Surgical  diagnosis  and  regional  surgery,  iii. 

902 
Surgical  diseases  of  childhood,  iii.  830 

of  women,  ii.  983 
Sutures,  iii.  646 
Synchysis,  ii.  109 
Synechia  posterior,  ii.  90,  94 
Synovitis,  iii.  240 

Syphilides,  palmar  and  plantar,  i.  222 
Syphilis,  i.  176 

a  cause  of  rectal  stricture,  ii.  656 

acquired  by  children,  iii.  871 

congenital  or  hereditary,  and   infantile, 
iii.  869 

eonstitutional,  i.  212 

in  bone,  iii.  159 

treatment  of,  iii.  164 

inherited,  i.  207 

manifestations  of,  in  muscle,  iii.  382 

of  mucous  membranes,  i.  220 

origin  of  the  disease,  iii.  8.69 

primary   or   secondary,   by  inoculation, 
iii.  871 

secondary,  inoculable,  iii.  872 
transmission  of,  i.  201 

tertiary,  i.  222 

transmission  of,  by  heredity,  i.  207,  211 
by  vaccination,  i.  209  ;  iii.  871 
Syphilitic  affections  of  mucous  membrane  of 
nose,  ii.  235 

blenorrhagia,  ii.  960 

contractures  of  muscle,  iii.  381 

enlargements  of  the  tendons,  iii.  393 

gummata  of  nerves,  iii.  406 

infection,  i.  182 

inflammation  of  muscle,  iii.  380 

iritis,  ii.  89 

keratitis,  ii.  71 

laryngitis,  iii.  58 

muscular  atrophy,  iii.  384 


Syphilitic — 

rheumatism,  iii.  160 

sarcocele,  ii.  920 

sore,  American  views  of,  i.  180 

sores,  modes  of  distinguishing,  i.  184 

synovitis,  iii.  260 

teeth,  iii.  874 

ulceration  of  nose,  ii.  238 
of  tonsils,  ii.  499 
Syphilization,  i.  181 


TABLES   of  skull,  gunshot-wounds   of,  iii. 
464 
Tseniada  or  tape-worms,  iii.  809 
Tarantula,  iii.  S25 

poison  of,  i.  428 
Teeth,  in  inherited  syphilis,  i.  212 

surgical  diseases  of,  ii.  547 
Telangiectasis,  i.  271 ;  iii.  791 
Tendon-reflex,  iii.  437 
Tendons,  affections  of,  iii.  390 
Tertiary  syphilis,  i.  222 
Testis,  gunshot-wounds  of,  iii.  502 

inj  uries  of,  i.  831 
Tetanus,  i.  562 

from  gunshot-wounds,  iii.  519 

from  gunshot-wounds  of  penis,  iii.  502 

from  injury  or  disease  of  a  nerve,  iii.  425 
Thermo-cautery,  iii.  666 
Thoracic  duct,  diseases  of,  ii.  452 
Thorax,  regional  surgery  of,  iii.  946 
Thread-worm,  iii.  821 
Thromballosis,  ii.  286 
Tinea  ciliaris,  ii.  158 

circinata,  iii.  796 

palpebrarum,  ii.  158 
Tongue,  diseases  of,  ii.  261 
Tongue-tie,  ii.  261 
Tonsillitis,  ii.  491 
Tonsillotomy,  ii.  497 
Torsion  of  arteries,  i.  457 
Torticollis,  iii.  355 
Trachea,  wounds  of,  i.  690 
Tracheotomy,  for  foreign  bodies,  i.  716 

in  bronchocele,  iii.  79 

in  cases  of  laryngeal  new  gi-owths,  iii.  71 

in  chronic  catarrhal  laryngitis,  iii.  52 

in  croup,  iii.  35 

in  diffuse  cellular  laryngitis,  iii.  64 

in  .diphtheria,  iii.  33 

in  gunshot- wound  of  neck,  iii.  483 

in  laryngitis  from  typhoid  fever,  iii.  65 

in  phthisical  laryngitis,  iii.  57 

in  spasm  of  larynx,  iii.  77 

in  syphilitic  laryngitis,  iii.  61 
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Trachoma,  ii.  58 
Transfusion  of  blood,  i.  458 
Transmission  of  secondary  syphilis,  i.  201 
Traumatic  fever,  i.  130 
Trematoda,  iii.  814 
Trephining,  iii.  615 

for  abscess  of  bone,  i.  344 

for  extravasations  of  blood  in  the  skull, 
i.  615 

ill  fractures  of  spine,  i.  815 

in  gunshot  fractures  of  the  skull,  iii.  475 

in  suppurative  meningitis,  i.  660 
Trichiasis,  ii.  157  ;  iii.  771 
Trichina  spiralis,  iii.  388,  816 
Trichocephalus  dispar,  iii.  817 
Trichomonas,  iii.  808 
Trichophyton,  iii.  797 
Trichorexis  nodosa,  iii.  775 
Trismus,  i.  564 
Tubercle,  i.  159 

deposits  of,  in  the  testis,  ii.  925 

in  bone,  iii.  157 

in  nerves,  iii.  407 

of  the  bladder,  ii.  765 

syphilitic,  i.  214 
Tubercles,  mucous,  i.  220 
Tuberculated  syphilitic  ulcers   of  bone,  iii. 

162 
Tuberculosis,  theories  of,  i.  167 
Tuberculosis  of  the  skin,  iii.  785 
Tuberculous  disease  of  testicle,  ii.  923,  924 

nicer  of  tongue,  ii.  267 
Tumor,    diffused   bony   or   innocent   osteoid, 

iii.  191 
Tumors,  i.  233,  238 

classification  of,  i.  238 

by  various  authors,  i.  240,  241 

congenital  sacral,  iii.  835 

cystic,  of  larynx,  iii.  69 

in  axilla,  iii.  942 

in  muscles,  iii.  388 

in  urethra,  ii.  807 

of  articular  ends  of  bones,  iii.  269 

of  bladder,  ii.  763 

of  dura  mater  and  diploe,  iii.  926 

of  face.  iii.  928 

of  fauces,  ii.  500 

of  gum,  ii.  559 

of  jaws,  ii.  525 

of  liver,  iii.  949 

of  neck,  iii.  933 

of  nerves,  iii.  404 

of  pharynx,  ii.  542 

of  scalp,  iii.  920 

of  scrotum,  ii.  954 

of  spermatic  cord,  ii.  950 


Tumors — 

of  tendons,  iii.  393 
of  vagina,  in  children,  iii.  879 
projecting  through  the  cranium,  iii.  922 
Tumors  and  cancer,  i.  233 

anatomical  classification  of,  i.  234 
microscopic  structure  of,  illustrated, 
i.  317 
Tumors  in  childhood,  iii.  865 


ULCER  of  cornea,  ii.  75 
of  rectum  and  anus,  ii.  649 
Ulceration  of  bone,  iii.  134 

of  cartilage,  iii.  271 

of  nerves,  iii.  404 
Ulcers,  i.  367  ;  iii.  712,  792 

cancerous,  i.  283,  375 

syphilitic,  i.  178,  219,  220,  372 

varieties  of,  i.  368 
Umbilical  fistulse,  iii.  853 
Undescended  testicle,  ii.  894 
Ununited  fractures,  i.  503 
Ureter,  rupture  of,  i.  900 
Urethra,  injuries  of,  i.  826 
Uridrosis,  iii.  714 
Urinary  abscess,  ii.  807 

affections,  in  locomotor  ataxy,  iii.  438 

bladder,  rupture  of,  i.  S21 

calculi,  ii.  818 

fistulse,  from  gunshot-wounds,  iii.  501 

organs,  in  surgical  diagnosis,  iii.  911 
Urine,  extravasation  of,  i.  829 

retention  of,  after  operations,  i.  142 
Urolabes  palustris,  iii.  819 
Urticaria,  iii.  721 
Uterus,  injuries  of,  i.  833 


TTACCINATION,  iii.  661 

for  nsevi,  ii.  513 
Vaccino-syphilis,  i.  209  ;  iii.  871,  872 
Vagina,  injuries  of,  i.  836 
Vaginitis,  ii.  981 
Valgus,  iii.  346 
Varicocele,  ii.  947. 
Varix,  ii.  295 
Varus,  iii.  330 

Vascular  growths  of  lips,  ii.  517 
or  erectile  tumors,  i.  271 
tumors  of  female  urethra,  ii.  984 

of  gums,  ii.  562 

of  jaws,  ii.  531 

of  tongue,  ii.  269 
Veins,  wounds  of,  i.  474 
Venesection,  iii.  659 
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Venomous  insects  and  reptiles,  iii.  824 

Verruca,  iii.  765 

Vesicants,  iii.  651 

Vesicular  eruptions,  of  secondary  syphilis,  i. 

219 
Vessels,  wounds  of,  i.  447 
Villous  cancer,  i.  291 

growths,  in  the  urinary  bladder,  ii.  764 
tumor  of  rectum,  ii.  664 
Viper,  poison  of,  i.  428 
Vitiligo,  iii.  771 
Vulva,  injuries  of,  i.  838 
Vulvitis,  ii.  981 


w 


ARTS,  iii.  765 
Water-cure,  i.  119 


White  swelling,  iii.  265 
Withering  cancer,  i.  282,  322 
Wounds,  i.  387 

of  bone,  iii.  198 

of  heart,  i.  774 

of  joints,  iii.  282 
Wurm,  i.  441 


YANTHINE,  ii.  828 


A 


Xanthoma,  iii.  780 


Xeroderma,  iii.  772 


VAWS,  iii.  788 
*      Yellow  spot,  ii. 
Y-ligament,  i.  964 


THE  END. 


